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To all whom it may conceriv |
Be it known that we, CHARLES MiTCHELL

‘and HArRRY MILLINGAR, citizens of the United

~ States, residing at East St.
s county of St. Clair and State of lllinois, have
invented certain new and useful Improve-

“ments in Electrical Railway Signaling Sys-

tems, of which the following is a specification.

Our present invention relates to improve-

io ments in electrical railway-signals; and the
main object of our invention is the provision

".of an electrical signaling device which will ad-

 vise one train when another train has entered
a block .and which will also provide a means

15 whereby a train is automatically stopped
without the cooperation of the engineer

~ should he not heed the signal. We thus re-
duce railway accidents to a minimum by the
- use of an electrical apparatus so operated as
20 to first set an out signal ‘‘semaphore’ at ter-
~ mination of each blocked section of track to
warn engineer on trains following or ap-
proaching in opposite direction that the
block he is entering is occupied.  In addi-
25 tion to semaphore is a steel spring - trip lo-
cated in track arranged that when sema-
‘phore is set the trip is also set. Should the
engifteer be asleep or disregard the sema-
phore-signal, the engine passing over the trip
30 gutomatically sets emergency air - brakes,
stopping the train regardless of engineer.
We also Eropose to employ our apparatus
where trac
switches in desired places along the route of
35 the railroad, and by the inst&ﬁation of this
system it will be evident that all classes of
collisions will be avoided. B

~ In the accompanying drfmings, Fig'urerl IS

a diagrammatical view of our system used in
40 connection with -a straightaway block of 2
railway system. Fig. 2 1s a similar view of
our system as used in connection with rail-
roads crossing each other. Fig. 3 shows a

“detailed viewof the semaphore, trip; switches,
45 and third rail connected as in operation.
Fig. 4 is a detailed view of a circuit-breaker. |

Fig. 5 is a detailed view of the appliances car-
ried by the engine. Fig. 6 is a detailed view
showing the operation of the trip. Fig.7 is

o an enlarged detail view showing the opera-.

tion of the eccentric. Fig. 8 is an enlarged

Louis, in the |

‘semaphore 1 after the train

s cross each other and at open |

1 8 detailed view of a lock uSeci"f'or the air-re-

Jease.
Fig. 3, showing in
electrically controlling the

Fig. 10 is a view somewhat simiar to
detail the mechanism for

train. ks . |

‘Referring to the drawings, and more par-
ticularly to Fig. 1 thereof, the numerals 1 and
12 desionate the semaphores, which are
mounted, réspectively, at the beginning and
end of the block. In order ;
has entered the
device or third rail 2 is

b ]

block, the pressure

thrown into operation, so as to cause & cur-
 rent-to pass through wire 3, batteries 4, wire
5, electromagnet 8, wire 6, and ground 7, thus
energizing tlgl

e electromagnet 8 and causing

the armature 10 to be thrown toward the

trip which 1s
adapted to operate the air-brake system ofa

55

6o

to operate the

70

electromagnet, so as to operste the eccentric: -

11 and cause it to assume the position shown

in dotted lines, the cateh or latch armature 9

being adapted to engage and control the arm
22 of the eccentric and secure the eccentric

75

iri the position shown in detted lines. - Asthe

train passes
block it engages a third rail or pressure
device 2%, which causes a current to pass
through the wire 12, batteries 13, wire 14,

| relay 17, wire 15, and ground 16. This en-

onward and before leaving the

8o

ergizes the electromagnet 17 apd causes the

armature.

semaphore 1* to assume

] 19 to be operated upon so as to
pull upon the eccentric 11° and. cause the. .
the position shown.
in dotted lines, the armature catch or. lateh

18 engaging the arm 22* & the eccentric |

and holding the same in locked position. .

“As the train proceeds farther 1t engages & °

Eressure_ device similar to the device 2 or 2%

eyond the semaphore, so that a eircuit is

go.

made through wire 5¢, electromagnet 8*; wire "
62, and ground 7%, causing the electromagnet

82 to be energized so as to operafe an eccen-
tric 11# through the medium of the armature

10* and armature latch or catch 92, thushold-

osition shown in

ing thé semaphore:in the |
e 'block is empty.

full lines, indicating that t

As soon as the train 1s disconnected from the

pressure device 2 the electromagnet 3 is de-

operated by another train etther approaching

or leaving the block by energizing the electro-

05

 Jeole

‘energized, so that the semaphore can be easily

detail view of the eccentric’s lock. Fig. 9is | magnet 17, which is in circuit with & serieg



-

" of batteries and with the wire 15° and ground
162,

182 and armature 19%, cansing the semaphore

1 to assume the position shown in full himes.

¢ Thus the electromagnets & and 17 through the

armature-levers 10 and 19 will pull the signals

- to “safety,” while the armatures 17> and 8%

will operate them and hold them at*‘ danger.”

. By providing an eccentric in the shape as

to shown the rod

phore and

properly operate the semaphore, the eccen-

~ tric being so pivoted asto be eastly operated

by the armature-arms and so thet its arms
99-and 22¢ will readily engage
“trolled by the electromagnets.
In Fig. 2 we have shown our
angles or,in fact, any angles, but are provided

- 20
~ the approach of the other train upon thecross-

ing-track, and consists, substantielly, of the:

" samne mechanism as set forth in Fig. 1 oxcept

" that four sets of apparatus A, B, U, and. I are | ated | e VeI, o
L T | ous electromagnets used. for. opersting tiew

25 employed.. . P
* 1In Wig. 3 of the drawings we have illas-
- trated more minutely and in-defail the appa-
the block which con-

- ratus used at one end of

~ engaged, respectively, by either

latch-armatures 23.0r 23%.

“armature - levers 24 an o4~ - The latch-
armature 23 and leyer- armature 24 are adapt-
ed to be operated 1n unison by means i the

35

- electromagnet 25 when: the switch: 26, which |

+ ig connected to-the third rail 27 by means of
40 the arms 28, is operated, so that the ground-
owire 2918 connected .
L sWi’tG'ﬁ-ebar#3'1;.Wim-.32,'.b&ttaﬁieg 33, and wire
i .34, the-electric gurrent being adapted to pass
i thretigh-this: circuit to energize the
45, tnagnet .25, being grounded at <
. point the slectromegnet: 35 has been deéner-
" pized, so thet the ‘eccentric is pulled to- ap-
" sume the position shown. in dotvedlines, cavs-
ing the semaphore 10 L
while at the same time the cateh 22 19 10 G-

the armature-lever 24 is. being ke
. electromagnet 29. To. operate : the. sonae-

hores, so that the.same “signeli-whem the

55 block is-closed can be given, the:switoh 26 as-

ground-wire 43. " In the.
neer of the approaching irain does nob undet-
stand the semaphore WO, UPOR et en-

60

gine and connect with the air-valvedd ecrank | asto mdicate thetreinsappronching bl CTOBSr

This electromagnet operates the lateh

d 17, connected to the SEINB~
to the eccentric, 1s 80 pivoted asto | P

‘he cateh con-

with means whereby one {rain: is notified: of

 gists, substantially, of the semaphore 20, op-
erably:connected to the eccentric 21, which
. carries the catch 22, which is adapted to be
one of.the |
_ . _ {Connected to the -
 eccentric are the two opgoaitely -extending

with the line-wire 30,

o the eleétro-

‘gssume the ‘position

gagement with the srmeture-latel 23 and
kold by the

" sumes the-position shown.in full lines; Fig. 3,

-~ and-cdonnects the ground 29 with: the ware 36,
‘switeh 87, wire 38, battery 39; wire 49, béd-
teries 41, wire 42, ‘olectromegaet. 35, and’
vent that the engi-

918,488

*.

between the tracks

with a curved upper end: 58;

device operates the air-brake
| tpain and brings this train to & full stops « -

‘proaching will operate t

will then operate the
spproaches, the semaphorg 17,
operates: the sernaphore so- as

j%&rbiw.laﬂy ‘to. th
Pigs. 1, 8, and 10,

which is guided

45, mﬁnected to a rod 40, Mg
its forked or 65

in bearings 47 and carried in

Kifurcated ends 48 a roller 49, which is adapiss -+

_ the trip 54, mounted:

‘in the proper posit] OTL. h
This trip consists, substantially, of a curved .o
plate 51, (clearly shown in Fig. 6,y pivoted at K&
K2 to a support 83, and to normelly hold the =
trip, so thatb the curved portion 54 1s above ™
the rail 55, so as to engage the roller 48, we
rovide the weight ot counterbalance 56 and.; - -
‘which is provided J5
which: contacts:
the under surface of the trip and is further
provided with-a coiled 3prin§59,whiehiﬁ-mg—..

ed to be contacted by

the pivoted eccentric 57,

neoted to thesupport .53 .an

ystomm o5 ap- | 57, 50 85 o normally hold it in an upright po- 80

 plied to railroads which cross 2t -either right

Tnstead of the coil-spring 69 for returning

the eceentric 57 we propose to use. an .olectro-

magnset which 18 & iapted to be opersied: by
any of the various alectrical eircuits -*t:}?'iﬁ'fhici 85
it is shunted, thus causmg the trip tobeoper- .
ated simulteneously with any one-of the ver .

sepnmphores. - 1 LTt
" As shownin Fig. § of the drawings, wepaa: 49
vide upon one side of the rod 46 the 91k e

| lease lock 60. This .device 18 adapted to bai.
operated when. the crank-srm 49
‘said erank - sxm being

k-arm 45 is Faisad;’
k- arm being locked in placo BY.
means of the locks or latches 61, which.bee

tain the crank-arm in the raised positiom dn-"

+1} the same is released by the engineer. This

~ From the fmtegﬂinﬁ,j description, taken. 1 1
connection with the drawings, the Opersiion.
of our device is readily understoed, bat;.

briefly stated, 1t is &s follows: Where theepdi=

nary block system is ernployed, the traina&pr,.
he semaphore so. 85: 1
‘o imdicate to any train. following: that the
train is not the proper: distance. within. the

Llock for the other train to proceed. Wher, © .
however, & train has passed into the bloek’:

and operates jbha-oppGmte}eleﬁtmmgﬁnﬁbéb‘a,s;e”I
| o causeth s semephoretos ‘

train waiting outside the block can rocesds
1£ thers should be another train at the other
end entering the block

nal ¢ safety,” the.:

ck and coming 1n the op~ .
the train within the bleock:
pressure device 2 88 1t -

‘and thereby
to signal the.

posits direction,

Sfram wppméhingbthe block that there is a
tooin-within the r

“block. This applies 1n0re

the -apparatus 2s shown. in,
whereas in. the construc-"
2 where the wracks. eross:

oach othér the sighals are. operated by a tratm.

workine s right sngles to the other troin, 80
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. ing. AsshowninFig. 100f the drawings, when
~ the electromagnet 35 is energized the electro-
 magnet 62 is energized, while when the elec-

tromagnet 25 is energized the electromagnet
63 is energized. The energizing of these
electromagnets 62 and 63 controls the move-

‘ment of the eccentric 57, which is adaptéd to

- operate the treadle 54, the details of which

“are clearly shown m Fig. 6 of
In order for the electromagnets 25 and 63 to;
o into the
block from @, a circuit is made from the
-ground 342 to the electromagnet 25, wire 34,
relay 64, batteries 33, wire 32, connection 31, |

10

15

the drawings.

be operated when the train is passin

switch 37, wire 36, switch 26, wire 29, and

_ consequently the ground. The energizing of

 the relay 64 completes a dircuit through the

20

30

wire 65, wire 66, batteries 67, wire 68, wire

682, electromagnet 63, and wire 68°. This

eircuit energizes the electromagnet 63, which
attracts the armature 57* of the éccengric 57,

“causing the eccentric to be pulled toward the
et 63, so that its catch 69 is-en=_
gaged by the latch 70, which is brought down |-
“at a horizontal position by the electromag-
netic effect thereon. This causes the sema-
phore controlled by

‘also the trip 54 to be operate

ously, the trip being placed at “‘danger?” by

electroma

et 25 and
simultane-

electroma

this operation. As the train passes on
through the block and-out at b it 1snecessary

- that the semaphore should be thrown in the

35

other direction to show that the block is clear

and also to simultaneouly operate the trip 54.
A circuit is then made “from the ground
through wire 43, electromagnet 35, wire 42,
relay 73, wire 422, batteries 41, wire 40, bat-
teries 39, wire 38, switch 37, wire 36, switch
26, and the ground-wire 25. The energizing

" of the electromagnet 73 operates and closes 2

" circuit through wire 77, Wire 66, batteries 67,

45

wire 68, wire 772, electrgmagnet 62, and wire

74, this curcuit energizing the electromagnet
62, which attracts the armature 57°, so as to

pull the eccentric 57 toward the electromag-

~ the electromagnetically-controlled latch 702,

50

“thus raising and placing the trip at ! safety.”

If a train is approaching and enters the block
at b, a similar circuit is made to energize the
electromagnets 25 and 63, so as to show that

“ing made through the ground 342, electro-

',5.5

magnet 25, wire 34, electromagnet 64, bat-
teries 33, wire 32, wire 30, switch 26, and a

- ground-wire 29. The energizing of the elec-
“tromagnet 64 controls the circuit-control-

6o

ling electromagnet 63, so that the same 1s
energized and attracts the eccentric toward
the same, so that the catch 69 is engaged by
the latch 70. As the train preceeffs and
passes out of the block the electromagnets 35
and 62 are energized, a circuit being made

—

~ the train 1s within the block, this circuit be- |

Jow his train to

&
through tﬁe“greund at 43, electromagnet 35,

wire 42, relay 73, wire 42°, batteries 41, wire
40, batteries 39, wive 38, switch 37, wire 36,

switch 26, and a ground=wire 29, the relay 78
in ‘this instance being energized-so as to com- -

plete the circuit to the electromagnet. 62,
which controls the movement of the eccentric

57 toward it, so that its catch 69 is engaged

70

by the latch 702, thus simultaneously oper-- '

ating the. electromagnet 62 and the electro-

-magnet 59.

“From the foregoing description, taken in

75

connection with the drawings, it 1s evident
that our system will protect the train within -

the block by allowing the train to automatic-
ally operate a signal and to furthermore pro-
vide it with a dbvice which will automatic-
ally stop the trefn it the engineer should al-
enter the block. -

- What we elein{ee new, and desire to secure
by Letters Pateng, 1s— |

1. In combination with a blo¢k of a rail-
way system, of a signalin

system having a
-semaphore mounted at each end of the block,

30

an eccentric connected to each semaphore .

provided with a catch, oppositely-arranged
electromagnets for moving the eccentrics in
opposite directions and latching the same for
operating the semaphore and electrical cir-
cuits for operating said electromagnets by the

train as the train enters or leaves the block.

net 62, so that its catch 69 is engaged by |
| way system, of a signaling system, consisting :

. 2. In combination with a block of a rail=
way system, of a signeling system having a

semaphore mounted at each end of the block,
an eccentric connected to eachsemaphore pro-
vided with a catch, oppositely-arranged elec-

tromagnets for moving the eccentrics 1n op-

90 -

95.. .

100

positedirectionsand latching thesamelorop-

erating the semaphore, electrical circuits for
eﬁereting said electromagnets by the train as
the

train enters or leaves the block, and an

electrically-operated trip for operating the
air-brake system of a train operated simul-

taneously with any of the electrical circuits
connected with the said electromagnets.
3. In combination with a block of a rail-

of a semaphore mounted at each end of the
block, means connected to the semaphore

110

provided with a catch, oppositely-arranged .'

electromagnets. for mo’vin%the means in op-

posite directions, and locking the same for

controlling the semaphores, and electric cir~

cuits for operating said electromagnets con-
nected by the train as the train enters or

leaves the block. | -
4. In combination with a block of a rail-

phore provided with & catch, oppositely-ar-
ranged electromagnets for operating the said

| means in opposite directions and locking the

115 )

120

‘way system, of a signaling system.theretor, -
“having a semaphore mounted at each'end of
the block, means connected to each sema-

125
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same for opérating the semaphores, electric | in testimony whereol we affix’ our signas-
circults for orerating the olectromagnets con- | tures iy presence of two witnesges. T

‘nected by afrain as the train enters or leaves CHARLES MITOHELL, =
the block, and -an electrie trip for operating | _" - HARRY MILLUINGAR.
the air-brak e systemofa train Gpemtefl'simﬂl- - Witnesses: - SRR
taneously withany of the electric circuits con- | - - Hzrman O. Hauss,
nected with: the said electromagnets: 0 Parriok BAYNE.
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