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bPEOIFIGATION formlng part of Letters Patent No 277 276 dated Februa,ry 13 1883

Apphcatmn filed Anguat 29, 1882,

Lo all whom it M Y concern :

- Beit knownthat [, WiLLIAM W.LE GRANDE |

B a citizen of the Umted States of Americ a, re-

- siding at Louisville, in the county of Jeﬁerson,

and State of Kentuckey, have inveunted certain
new and useful Improvementsin Electric Rail-

way-Signals; and I do hereby declare the fol-
lowing to be a full ,clear, and exact description
of the nwentmn, suuh as will enable others
skilled in the art to which it dpperlamb to
make and use the same.

This invention relates to. open urcmts for
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simultaneously operating railway- signals lo-
cated at the opposite endsof a section of track
object being to

to be protected thereby, its
secure a constant resistance in such cireuits,
and thereby insure the uniform working of

electro-magnetic swnal instruments-arranged

therein,

To this end the invention consists malnly i
the cembination, with an overground line ex-
tending between the two ends of a railway-
track section, and electro-magnetie signalsar-
1angedmsald line at the oppomtcendb thereof,
of the two lines of rail forming said track-sec-
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tion and counnected to said overground line
as parallel terminals, one line of the rails be-.

~ing connected to the overground line at one
-end of the section, and the other being con-
nected thereto at the opposite ends of said
section, so that, at whatever point the two
lines of rails ma,y be connected by the wheels

. 30

and axles-of a car or locomotive traveling.

thereon, the resistance of the cireuit tr averse(l

by the LHI‘TBDB of a battery will be always the
same,

The mventmn also consists in certam minor
features having in view economy and conven-
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,lence of construction, and which will be here-

40 inafter partwular]y descnbed and nmuted out
in the claims. |
Iu the acwmpanymg dmn Ings, Tlgule 1is
- a perspective view of an electro-magnetic S1g-
nal-instrument ~designed for use in my im-
proved circnit. Iig. 2 is a diagram illustrat-

45 _ |
| ing my improved circuit and a preferred man-

| the stationary ﬂgnal-{hsk being or(lmarlly

ner of connecting electro- magnetic signals
therein at the opposité ends of a section of
railway-track., Iig. 3 1sa perspective view of

secured to the side wall of. the box.

{No model )

F tuses arranged for use in 1elat10n to dlﬁerent

track-sections.

Reterrmtr to I‘lg 1 of the drawmgs the let
(,ular openmg formed 1n 1its snle wall, as 5hown 55
in-dotted lines at a. Ipside the box and a lit-
tle behind said opening is-arranged a station-
ary signal-disk, B,supported on a standard. b,
visible through the opening «. .60

The letter C designates the 1frnal moving
instrument, and D, ‘the movable blnnal oper-
ated therebv The sienal ‘D is carried by a
pendulum-rod, d, which carries a counter- _
weight, d’, at its uppereml,and is intermedi- 635 -
ately bﬁ‘ﬂlll"ﬂd rigidly to one end of a shatt, e,

' which has its bearings on vertical Stamlmdb

ff, projecting from a base-plate, g, which is
Upon
the opposite end of the shaft e from the sig- 70

‘nal-rod is secured a disk, &, having .a emnk-.

pin, 4, projecting from its face. This pin iis

_embraced Ly a fork, k, formed at the end of
an armature- lexer, l, which is faleramed in

the usual manner upon a standard, m, fixed 75

‘upon the base-plate, and carries an a,rma,ture,

n, arranged to be attracted by the cores of an
electro-magnet, O, which is also supported by
the base-plate g. \Vhen the signal-rod d hangs |
in a vertical position, as shown in full linesin €o

‘Fig. 1, the signal D is hidden bebhind the box-

wall, and the stationary disk B 1s visible
through the opening a. When the sigoal-rod
1s 1n thisposition the pin 4 of the -disk £k stands

‘a little to one side of the vertical in the diree- 8c

tion of the lever [, so that said pin will be off

| the ¢ dead-center 3 with respect to the down-

ward pressure of the upper prong of the fork
k, which rests upon the pin. It will now be

‘observed that if the forked end of the lever )O

moves downward it will act upon the pin ¢ to
turn the disk i and shaft ¢ in the direction of
the arrow and throw the signal-rod and signal

‘to the position indicated by dotted lines, thus

placing the movable signal D in front of the 95

‘stationary signal B, exposing the former

through the opening @, and hiding the latter.
supposing the stationary signal B to be white,
to indicate* safety,” and the movablesignal D

so & double mgnal box containing two appara- | to bered to mdlcate ‘““ danger,” it will be seen oo
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that wheninstrument Cisnotoperated—thatis,

“the armature % not attracted to force the lever
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! downward—the danger-signal will be in {he
position shown in full lines, and hidden be-
hind the box-wall, and the white signal B
will be visible throueh the opening a. indicat-
ing ¢ safety ;” but when the instrument 1s op-
erated and thearmature is attracted, the lever
I will throw the red signal D to the position
shown in dotted lines, and indicate * danger.”

In practice in railway-signaling, the electro-
magnet O is to be charged for operating the
instrument by means of a local battery, the

opening and closing of the circuit of which 1s-

controlled Ly an ordinary relay included in a
main-line eircuit, and this main-line eircuit is
arrangced to be broken and closed antomatically
by a car or train on a railway-track, as will be
hereinafter explamed.

The letter R indicates a relay inclosed 11 the
box with the signal-operating instrument, aund
having one of its local binding-posts, 7, con-
nected with one terminal of the coils of mag-
net O by a wire,s,its other local binding-post,
r/. being connected by a wire, 8/, with one pole

of a local battery, which is conventionally 1n-

dicated at S, while the opposite pole of saild
battery is connected by a wire, 8%, with the
other terminal of the magnet-coils. The main-
line binding-posts ¢ and ¢ are to be connected
in a main-line circnit in the vsual manner,;and
it will be obvious that when the main-line cir-
cuit is closed the relay will be operated to close
the local eirenitand cause the operation of the
signal C. The relative weightsof the counter-
weieght d’ aud the signal D are so adjusted
that when the magnet O is not charged, and
the armature consequently not attracted, the

signal-rod d will swing {reely to its vertical |

position, the pin ¢ foreing upward the lever I,
and causing the armature n to be retracted
from the poles of the magnet to a position
where it is ready to be again attracted for op-
erating the signal. By this arrangement 1
avoid the use of a retracting-spring for the
armature, such springs being unreliable when
exposed to frequent variation of temperature,
as is neecessarily the case in railway-signal ap-
paratuas.
to replace the parts in position for its opera-
tion after being once operated, and thus secure

a prompt co-operation between the signal and !

its movine devices. It will be observed that
the signal-rod hangs freely in a position from
which 1ts movement is least opposed by grav-
ity when the armature n is farthest removed
from the poles of the magnet, and the least

under the influence of the attractive power of

the magnet-cores when charged; but as the
signal is moved to one side in an upward are
and the opposition of gravity to its movement
increases, the armature approaches the mag-
net-cores, which thus are enabled to exert an
increased attractive force upon it, which com-
pensates the increased resistance of gravity to
the movement of the signal,

I, moreover, cause the signal i1tself |

! abled to use less battery-power and a less pow-
erful and expensive magnet than would be the-

case were the strongest resistance opposed to
the power of the magnet when its armatureis
farthest from its poles, as is usually the c¢ase,
The counterpoise-weight is so regulated that
the least resistance consistent with its prompét
return will be opposed to the initial movement
of the signal. |

In IMig. 3 T show a double signal-box con-
taining two signal-moving instraments and
two relays. These instruments are for con-
venience arranged in reverse positions, the in-
strument G being arranged to swing its mov-
able signal for exposuare in the opposite direc-
tion to that of instrument C. The instraments
are otherwise precisely similar in their con-
struction and conneetions. Suchadouble box
1s arranged at each signaling-pointin the sys-
tem of bloek signaling cirenits 1luastrated 1
the diagram Iig. 2, and each relay of the box
is connected in the same short main line with
one of the relays in another similar box at an-
other signaling-point, the two boxes being lo-
cated at opposite ends of a section of railway
to be protected thereby,sothat when the main-
line circuit connecting the boxes is closed a
movable signal will be displayed at each end
of the block or section.

Referring to the diagram Fig. 2, the lefters
xz, ', 22, and a° indicate separate sections of
railway, lines of rails of which are insulated or
separated slightly fromeach otherat the points
y, which are the signaling-points. The rails 2
of each line of the sections respectively are
electrically connected to form portions of the
main line, |

The letters A%, A® and Afindicate double
signal-boxes, such as shown in Fig. 3.

The letters C C’and 1@ R/ designate the sig-
nal-moving instruments and relays, respect-
ively, as in Fig. 3. The relay R of box A’las
one of its binding-posts connected by a wire,
0%, with oue of the lines of rails of section of
track a/, and- its other binding-post 18 con-
nected by a wire, w?, with one pole of a main-
line battery, V, the other pole of which is con-
nected by a wire, w', with one binding-post of
the relay R/ in the box A* at the otber end of
the section, and the other binding-post of this
relay R/ is connected by a wire, w, with the
opposite line of rails of section &/ irom that to
which the relay of box A3 is connected. I'he
wires w 0’ w? w? constitute the overgrouund-
line, and the two lines of rails of a track-sec-
tion are the parallel terminal portions thereof,
between which only will conneetion be made
for closing the circuit. These lines of rails be-
ing counected at ditferent ends with the oppo-
site terminals of the overground-line, it will be
readily seen that, at whatever point connection
is made between these linesof rails, the whole
length of the closed main circuit will be the
same and the resistance thereof constant, o
that the instruments may huave a uniform re-

I am thus en- | sistance and adjustment, which may be deter-
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working thereby secured. It will now be seen'
that if the two lines of ralls of the section of
track 22 be electrically. connected, the circuit,
of the main-line battery V. Wll] ‘be closed

through the relays R and R’-of the boxes A3
and A% and these relays will ¢lose the circuits |
of the local batteries S and S/, which actuate

the signal- instruments C cmd C’ of the two

boxes, and caifse’ them to display danger-sig-
nals at the opeulings a a of the boxeq respect-
ively. This dlbp]dV of danﬂ'tsr-—mgnals at the

opposite ends of the section will occur every

‘time the two lines of rails are connected by

the wheels and axles of a ear or train, (which,

¢.) and will give notice that a train or car is
on the section. As soon as the car or train
passes off the section the main-line-cirenit will

be broken and the danger-signals will be hid-
den, as already explained. and the stationary
~ safety- signals become visible.

The relays R
R’ of each pair of boxes are connected, the

same as described for boxes A%and AZ and
consequently a danger-signal will be exhlblted |
-at each end of each track-section or block

whenever a car or train is thereon, and the
engineer of a locomotive approaching the sec-

tion at either end will see a danger- Slg‘ndl dis- |

played to warn him that a train or car is on
the section heis a,pproachmg By this arrange-
ment of main circuits I am enabled to use

to readily locate amy faults which may occur
on the main line. .
The term “parallel or lappmg termmals,”

herein employed means one line of the rails
‘being connected to the overground line at one
end of the section, and the other line connect-
ed to said ovelgmund line at the other end of _

the section.

I am aware that it. 1.5 not new to prowde an |

1n the present instance, is represented by the |
~pair of wheels and connecting-axles shown ab_.

|

I jacent ends of
smalland inexpensive main-line batteries, and |

“mined with ease and accuracv, and thelrproper | electno clrcmt mth parallel or lapping termi-
‘nals for the purpose of mamtcumng a constant

resistance while the points of connection be-
tween said terminals may be changed, and I

‘do not claim such a circuit, broadly

- What I claim is— |
1. In a system of electrie rallwav-swrmlmg,

‘the combination, with an overground line ex-
tending between the two ends of a railway-
track section and electro-magnetic signals ar-

ranged in said lines at the opposite ends there-
of, of the two lines of rails forming said track-

section and connected. to said.dverground line
as parallel or lapping terminals, substantlally

as and for the purpose set forth.
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2. The combination, with the overcrround =

liné€, the lines of rails forming parallel or lap-

bing terminals thereof, and a main battery in-
cluded in circuit, of the relays at opposite ends
of the track-section, the two local-battery eir-

cuits arranged to be opened and closed by said
relavs smultaneoush and the electri¢ mag-

netie signal-moving 1nstruments included in

60

said local cirenits, respectively, subbtantlally -

as deseribed.

3. The combination, with a series of separate

railway-track sectmns and an overground line
for each section, said overground lines having
the separate lines of rails of their respective
track-sections connected thereto as parallel or

| lapping terminals, substantially as described,

of the double signal-boxes located at the ad-
each two sections and contain-
ing each two eleciro-magnetic sigral appara-
tuses, which are connected in the overground
lines. of the two sections, respectively, as set
forth. | -
In testimony whereof I affix my swnature 1n
presence of two witnesses.
| WILLIAM W.
Wltnesses. -
- E. CLARK, |
’I‘ J. POTTINGB.R.

LE GRANDE.
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