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1o all whom it nmy CONCEPTL:
Be it known that I, CHARLES DARWIN TIS-

State of Mas_saehusetts, have invented a new
and useful Improvement in Electric Rallway-
Signals, of which the following is a specifica-
tion, reference being had to the annexed draw-

ings, forming a pqrt thereof, in which—

Figure 1 is a diagram replesentmw the cir-
cuit. Tig. 2 is a side elevation of a sema-
phore. Fig. 31is a front elevation. |

Similar 1etters of reference indicate corre-
sponding parts in the different figures of the
drawings.

My invention relates to the class of raliway-

-signals employed to protect a section of the

track occupied by a train from the entrance
on the same section of another train while the
section is occupied.

My invention consists in an improved ar-
rangement of circuits, relays, and Slgl’ldl mag-
nets, whereby a signal of ¢ danger’”” is dis-
played whena train enters the section to be pro-
tected, and is withdrawn when the trainleaves
the sec’mon and the track is clear.

My invention further consists in a sema-
phore armnged to be operated by an electro-
magnet in the main-line circult, the sema-
phore-arm being provided with a colored disk
and inclosed ina glass casing to protect it from
the lateral pressure of wind and to shield it
from snow,"rain, and sleet.

In carrying out my invention I employ for

each section two or more electric semaphores,

two relays, two electric batteries, a line-wire,
and the track-rails.

The frame A of thesemaphore is annular in
form,and is provided with a socket, B, for re-
ceiving the top of the post €, which supports
the signal. To the sides of the annular frame
A are s secured circular glass plates D, in the
centers of which are formed journal- bear ings
for the spindle a. To the spindle ¢ is secured
the semaphore-arm I, which is formed of any
suitable material having very little weight,
and in one end of the arm E is formed a cir-

cular aperture, b, which 1s closed by a trans-

parent disk, c, of colored glass, gelatme? or

cloth.
The glass sides 1) of the semaphore-case are

tla-nSparent and fo one side of the casing 18 |

secured a lantern, IY, of ordinary construe-
tion, opposite the path of the colored disk ¢
in the semaphore-arm K and in position to
shine through the colored disk ‘when the arm 55
E is in a horizontal position, as u,pleseuted in
full lines in the drawings. |

On the spindle a of the senmphme arm B is

secured a small drum d, for receiving a cord,

¢, one end of which is wound around the drum 60
and fastened thereto, the opposite end extend-
ing downward into the magnet-chamber f in
the socket B, where 1t 18 secured to the free
end of the armature-lever g of thesignal-mag-
net h.. When the track protected by the sig- 6:
nal is clear, the current flows through the
magneb 2, whlch through the attr a,etlon of its
armature g,dr aws the 001(1 ¢, turning the sema-
phore-arm Konits pivot, and, withdrawing the
colored disk ¢ from before the lantern, holds 70
the semaphore in an inclined position, as in-
dicated in dotted lines in Ifig. 3.

The end of the semaphore-arm I&, which is

| provided with the colored transpar ent disk c,

being heaviest, the semaphore-arm 1s thrown 7
into the posmlou shown in full lines in Kig. 3
by its own gravity, when the current ceases
to flow through the signal-magnet A. 1t re-
mains In thls position so ]oucr as the track is
occupied, indicating ‘‘danger 7 while it is in a 8o
horizontal position 1n the day-time, or while
the light emitted by the lantern passes through
the eolored disk ¢ at night; but by the ar-
rangement of the circuit plesently to be de-
scribed, when the section to be protected is 85
not occnpled the current is made to flow
through the sienal-magnet 2, when the mag-
net attraets its armature g, and by dnwn:w
down the cord ¢ removes the colored disk ¢
from before the lantern and places the sema- go
phore in an inclined position, thus indicating
by the white light at night and by the inclined
position of the semqphm ¢ in the day-time that
the track-section 1s clear. |

In the diagram shown in Fig. 1, in which g5
the circuit and the semaphore are represented
dlawmmmqtmnﬂy, the signal- magnets & are
placed in the line G, near the ends of the track-
section to be plotected, and. a main-liné bat-

tery, H, is inserted in the line at some conven- 100
ient pomt
The track-rails I I’ form part of the con-
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. ductors of the system, the rail I being divided | into electrical communication with the rail T,
. intosectionsij k,and therail I’ being separated | SIS
... at the ends of the section from the rail I of the | SEREEREERE

. adjacentsections. . . track-rail I,the armature-lever r will fall back »5 =
5 'Theline-wire G, at one end of the section | upon the contact-point g, and the line will be ' =
. ... . outside of thesignal - magnet %, is connected | grounded at that end of the section through == @ EEEEE
. with one terminal of a relay-magnet, J, the | the armature-lever # and wires. By theeon- '
- otherterminal of the magnet being connected | tact of the car-wheel with the short seetioni
~ . with a front contach - point, I, and with the | of thetrack-rail I, the lineis grounded through 55
¢+ xo trackrail I’ by the wire m. : The armature-le- | the track-section ¢ and the wire p. Thesig- ‘> =~ =
. vernof the relay-magnet J is connected with | nal-magnets & are again rendered active, and

SRR R - the ground by the wire o, and is brought into | through the ageney of their armatures gand =~
. contact with the contact-point I when the cur- | the cord e turn the semaphore-arms B intoa ~
-+ ... rent passes through the magnet, and grounds’| positionindicating*‘safety.” Atthesametime S5 4
L EB5 the line through the wireo. .~ | the relay J, whieh is in the main line, attracts =~ = SRRE i\
. Theshort section i of the track-rail Liscon- | itsarmaturen,establishingaground fortheline =~

SEERERENEE through the contact-points {, armature-lever =

n, and wire: 9, 80 that when the train leaves @ EEEERE RN

| theshort section ¢, destroying the grou nd-con- 8z
| ‘mections with the track, the line will havea =~ @ =

ground through the contact- point ¢, armatare- =

. connected with the ground by the wires, lever n, and the ground-wire 0. '~ = {

. nected with the ground by the wire p. The

. line-wireG, at the opposite end of the section,

| cuit of the battery » through the relay-magnet
1 K, as before described, and draws the arma- =

through the axles of the locomotive and cars,
the rail-section j and rail I, the wire ¢, relay-
magnet K, wire u, and wire w. The magnet
of the relay,becoming active, draws the arma-
- ture r toward it, breaking the main-line cir-
cuit between the contact-point ¢ and the arma-
ture-lever ». The armatures g of the signal-

magnets ., being released, allow the heavier

ends of the semaphore-arms E to drop, bring-
ing the semaphore-arms'into a horizontal po-
sition, which will indicate in the day-time by
the position of the arm that the track-section
18 occupied, and in the night the colored disk
¢,being In front of the lantern,colors the light
emiited by the lantern, so that the danger-sig-
nal is given, indicating that the track-section
18 occupied. | |

When the main-line circuit is broken be-
tween the contact-point ¢ and the lever », the
ground of the opposite end of the line,which
was effected through the contact-point 7, arma-
-ture-lever n, and ground-wire o, is destroyed
by the release of the armature-lever x. |

Should the train be derailed, or should any
accldent happen which would prevent the
traln from leaving the track-section, the sig-

| ture-lever » forward, breaking the main line g5 = =

| between the contact-point ¢ and the armature- *~
| lever », so that the armatures of the signal- =~ =

. —— O, e =y e T 0T

tween the armature-lever » and the contact-
point /. ~

When the train leaves the section j of the
track-rail, the circnit of the battery v is again
broken, and the armature » falls back into con -
tact. with the point ¢, completing the line at
that end of the section through the ground-
wire s, and when the wheels form an electrical
communication between the rail-sections & and
I’ the line at the opposite end of the track-sec-
tion will be grounded through the relay-mag-
net J, wire m, rail-section 1’, the wheels and
axlesofthetrain,rail-seetion %, and the ground-
wire x, when the relay-magnet J will be again
rendered active and its armature will be

~drawn forward,completing the ground through

the contact-point /, lever », and ground-wire
0, S0 that when the ground through the rail-
section I is destroyed the line will continue
to be grounded through the ground-wire o.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— | | |

1. The combination, in electric railway sig-
naling apparatus, of a track-circuit including
the relay-magnet K, battery », conductors ¢ «
w, the rail-sections j I, and the line G, line-

| maguets are again released,and thesemaphore-
|arms L drop into a position to indicate =
| ‘‘danger.”” Atthesametime the relay-magnet : '

| J, being deprived of the enrrent, releases the SRR
| armature-lever n, breaking the contact be-

105

IIO

[I5

120

125

- nal on the line-wire G will continue to indi-
65 cate ‘‘danger;’ but when the train runs upon
the short section 7 of the rail I and brings it

battery H, signal-magnet 7, back contact-point, 130
¢, armature-lever r, placed within the field of
the relay-magnet K, and the wires grounding

ol
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the line G at opposite ends, substantially as | ing the drum d and the armature g, 4nd the 40
herein shown and described. casing formed of the annular frame A and the

9. In electric railway signaling apparatus, | glass sides D, exposing the entire length of the
the combination, with the track formed of rails | semaphore to view,the magnet being arranged

N
"

s

r 5 LT, the rail I being divided into sections % j %, | wholly without the annular frame to furnish a

insulated from each other, the ground-wires p

x, connected with the sections ¢ k, the relay- |

magnet K, battery v, and conductors ¢ » w,

forming, with the rail-sections j I’ and the

10 wheels and axles of the train, circuit for the

battery v, of the line G, provided with the line-

battery H, the signal-magnets 5, inserted 1n

the line, the relay J, conductor m, communi-

cating between the relay and the track-rail I,

15 the contact-point I, connected with the con-

ductor m, the ground-wire o, aud armature-

lever n, substantially as herein shown and de-
scribed. | | |

3. In electric railway signaling apparatus,

20 the combination, with theline G,provided with

|-

clear open field for the semaphore, substan-
tially as herein shown and described. _

5. Inrailway signaling apparatus,the sema-
phore-casing formed of the annular frame A

45

and glass sides D, the straight-bar semaphore .

B, pivoted in the casing between the glass
sides and wholly exposed to view, and means
for turning the semaphore on its pivof, ar-
ranged exteriorly to the semaphore-casing,sub-
stantially as herein shown and described.

6. The combination, in electric railway sig-
naling apparatus,of the semaphore-case formed
of the annular frame A, the glass sides D,
the straight-bar semaphore E, pivoted in the

50

case between the glass sides, carrying in one

the battery H, and having at one end the con- | end thereof a transparent colored disk, ¢, and 6o
~ tact-point ¢ and at the opposite end a relay- | the lantern F, secured to one side of the sema-
magnet, J, contact-point I, and conductor m, | phore-case opposite the path of the colored disk
~ connected with the track-rail I, of the arma- | ¢, substantially as herein shown and described.
2& ture-lever n, connected with the ground by the | 7. In electric railway signaling apparatus,
wire o and arranged to ground theline-wire by | the combination of the annular frame A, pro- 65

30 when released by the relay-magnet K, the

25 tially as herein shown and described.

bringing the armature-lever nagainst the front
contact, !, the relay-magnet K, 1ts armaturer, |
arranged to fall back upon the contact-pointq

ground-wire s, the battery », conductors ¢« 1w,
and the track -section formed of the rail-section
I’, and the rail-section I, formed of the parts<
j k&, the parts ¢ and & being grounded, substan-

4. In electric railway signaling apparatus,
the combination, with the line (, of the mag-
net 7, armature g, straight-bar semaphore E,
provided with the drum d,the cord ¢, connect- |

vided with the socket B and chamber f, and

outside of the annular frame A, and hav-
ing glass sides D, the signaling-magnet #,
and armature g, placed in the chamber f, the
straight-bar semaphore E,turning on the pivot

~a, the drum d, and the cord e, connecting the

drum with the armature g, the colored disk e,
and the lantern F, secured to one side of the
semaphore-case,substantially as herein shown
and described. -
Witnesses: CHARS. D. TISDALLE.
ALBERT W. BROWN, |
JoHN D. GoULD.
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