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To all whom it may concern:

Beit known that I, ERNEST RENAUD, a sub-
ject of the King of Great Britain, residing in
the city and district of Montreal, Provinee of

Quebec, Canada, have invented certain new |
and useful Improvements in Automatic Rail-

way-dignals; and I do hereby declare that the
followingisa full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same.

My invention relates to railways; and its
ob;]ect is to provide for the safety of passen-
gers and persons c¢rossing the railway.

To this end the mventmu includes an im-
proved form of bloek-signal system and an
automatic railway-gate adapted to be placed

at erossings, the block system being of course

to prevent accidents, such ascollisions, and to
facilitate the mhelhﬂ'ent opel ation of the rall-
way system.

The invention consists in the construoction
and combination of parts to be more fully
described hereinafter and defi mtelv set forth
in the claims.

In the drawings, Figure 1 represeuts in
plan and upon a small scale three adjacent
sections of track supposed to aggregate sev-
eral miles in length, showing my invention
applied to the same. Fig. 2 represents in
elevation the aforesaid secbiOns of track illus-
trated in Fig. 1. Fig. 3 is a view, upon an
enlarged scale, representing a semaphore
which I use, partly shown in section, as will
appear, for the sake of greater clearness.
Fig. 4 represents in detail, upon an enlarged
scale, parts of the a,ppa,ratus comprised in
my signal system. This view represents the
apparatus generally 1n elevation, the view,
however, being a section below the gtound-
line. - FIG‘ 5 replesentb substagtially in plan,
the appamtus shown in Fig. 4, certain parts
being broken.away, as will appear. Fig. 6
is a detail perspective, upon an enlarged
scale, of the head of one of the poles which I
nse in connection with my system. Fig.7 18

a view very similar to Fig. 4, showing short
sections of the track and signal system. This
view shows a locomotive which is about to
50 operate a signal automatically. Fig. 8 rep-

resents, substantially in plan, the appa;ratus
shown in Fig. 7, certain parts being broken
away ab some points to more clearly disclose

the mechanism. This figure illustrates a du-

plicate arrangement of the apparatus, adapt-
ing the same for passing trains in both direc-

tions. Fig. 9 represents in plan short sec-

tions of track supposed to'be more or less re-

mote from each other, one of which sections
includes a gate supposed to be located at a

| erossing, the gate being in open position.

Fig. 10 shows certain of the parts of Fig. 9

‘substantially in section, which parts are lo-

cated on the left side of the track with refer-
ence to the arrow indicated upon the track in
Fig. 9. Fig. 11 is a view similar to Fig. 10,

55
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bub IBpI’BS@HtIDC" the appatatus at the rlght .

of the track.

Throughout the drawmfrg and specification -

the same numerals of 1efetence mdlcate like
parts. |
Referring to the parts more palt,lculmly, |

represents a railway-track, and referring es-

pecially to Figs. 1 and 2 it should "appear
that three sections are represented, which
are designated, respectively, by the numer-
als 2, 3, and 4. At the right of these sec-
tions arrows are 1epresented indicating the
direction in which trains are supposed to
pass. It should be understood that these
three sections are supposed to represent ad-
jacent portions of the track, the section in-
dicated by 2 beingsupposed to lie at the right
of section 3, while section 4 is supposad to
lie at the left of section 3. This arrangement
is adopted for the purpose of bringing the
figure within the confines of the sheet, while
maintaining it upon a suitably large scale.

75
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- As briefly stated above, the track-sections

2 3 4 are supposed to aggregate in length
several miles, an aggregate of two miles be-
ing considered usually sufficient for the pur-
poses of the invention. At the side of the
track are provided a succession of poles 3,
disposed at a suitable distance apart, as in-
dicated. Ordinary telegraph - poles would
serve the purpose under ordinary circum-
stances. Certain of these poles, such as those
designated by the numeral 6, are provided

go

- 95

| with semaphores 7, and these semaphores 1oo




o

may be located at such distances epa,rt as |

~ considered practicable, paying due regard to

IO
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the safety and Operetlvenese of the system
The poles &, which do not carry the sema-
phores, are intended to support operating
cables or wires 9, by means of which the
semaphores are actuated at the proper times.
The construction of the semaphores and the

.devices in connection with the poles will be

more fully described hereinafter. It should
be understood that there is one of the afore-
sald operating-wires 9 in connection with

each of the sections 2 3 4, and at their ex-

tremities these wires are eonneeted with track
devices 10, by means of which the sema-
phores are automatleally controlled. In this
manner each of the sectionsconstitutes a sig-

nal-block. These blocks or sections aresup-

posed to be arranged so that the ends of the

‘sections overlap, as it were, from which ar-
rangement the firsttrack device of a succeed-
‘ing section will be operated by a passing

train before the last track device of the sec-
tion which has just been left by the train.

This plan makes it absolutely certain that

the train will always be within range of the
signals. Suach an arrangementappears to be

necessary, for the reason that otherwise it
~would be possible for a very short train——for
instance, such as a locomotive and tender—

to come to a stop exactly between two blocks

or sections, there being no indication to an.

'approachmﬂ' train that a collision was immi-
nent.

35

Referring espeeldlly 60 Fig

orhubsll, whichare rotatably mounted upon

At their extremities the sema-

It should, how-
ever, appear that the hub of each semaphore
has an integral rearward extension or arm 16,
which is provided with an eye 17, in which

transversely of the track.

This next track device may be
eubetantlall3 similar to the one first reached;

but it operates to produce a pull upon the
‘wire 9 in the opposite direction, whereupon
all the semaphores in the block ale 1eturned |

to their inoperative position.

A railway-gate 19 is represen ted at subetan- !

. 3, it shouid ap--
pear that the semaphores 7 eomprlse bosses

will be described hereinafter.

787,482

tially the middle portion of the section 3.
This gate is automatically operated by means
of the track devices 20 and 20*, which are lo-
cated, respectively, on either side of the same
and at sufficiently remote points. They are
in connection with the gate through the me-
dinm of pull connections 21 or similar de-
vices. It should be understood that an ap-
proaching train operates the first of the de-
vices 20 which it passes to close the gate 19,
the gate remaining closed until the second
track device 20* 18 paseed The actuation of
the second device returns Lhe gate to its
normal open position.

Referring eepecmlly to Figs. 4 to 6, inclu-
sive, 1t should appear that the dferesald track
deviees 10, which are there shown, are dis-
posed in boxes 22, which are leeeted at the
side of the track and depressed. Thesetrack
devices are substantially similar. One of
them will now be described. Each track de-
vice comprises a pillow-block or pedestal-
bearing 23, in which is rotatably mounted a
short hormenta] shaft 24, disposed in a direc-
tion substantially at nﬂ'ht angles to the di-
rection of the track at tha,t point. At itsex-

.tremlby adjacent to the track the shaft 24

carries rigidly an arm or lever 25, which may
project upwardly, so that it is adapted to be
struck by a passing train. In furtherance
of its purpose its extremity is provided with
a contact-roller 26. It should appear that
this lever 25 projects upwardly through the

top of the box, passing through an opening

27, provided for that purpose. A second arm
28, which is also rigid with the shaft 24, pro-

extremity is attached the signal-wire 9, which
wire passes over a sheave 29, whenee 16
passes in a vertical direction to a pole 30,
which constitutes the end pole of that block.
This pole is provided with a sheave 31, about
which the wire passes, as shown. Another

| arm 32, which is rigid with the aforesaid

shaft 24, projects from the same in a direc-

{ tion substantially opposite to the arm 25.
{ To its lower extremity there is attached a
the operating-wire 9 may be attached. From
thearrangement indicated in Fig. 1 it should
appear Lhet if a train passed in the direction .
of the arrow it could operate the correspond-
- ing track device 10 as it reached a block so
'“ _ds to produce a pull in the wire 9, as will be
readily understood, and through the medium

of the extensions 16 all of the semaphores in :
that block are thrown into the danger posi-:
‘tion, with their signal - arms 18 projecting
This position for .
the signals is maintained by all of the sig-
nals in that block until the next track dewee |
18 operated.

light helical spring 33, and it should be ob-
eerved that a tension in this spring is applied
in a direction adapted to take up the slack
of the wire 9, and it should farther- appeal
that in een]nnemon with the wire 9 this
spring 33 could operate to maintain the lever
25 In an erect or vertical position, such as
that shown in the right-hand track device of
Fig. 4. It should be stated that this erect

’positien is the eperatiwe peeition for this le-

ver, in which position it is adapted to" be
etruek by a passing train in a manner which

| be depressed into an inclined position, lying
| In the directioh in which the train is passing. -
It should be understood that the track device

shown at the right in Fig. 4 is the one sup-
posed to be struck by a train as it passes
onto the corresponding block and that the
track device shown at the left of Fig. 4 is

70
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10D

Jeets dewnwerdly frem the same, and to its
pintles 12 which pintles are integral with

caps 13, which surmount the polesin the man-
fnershoen
phores are provided with brackets or hooks:
14, which enable Jamps 15 to be attached, re-

. :epeetlvely, to each, one of the said la,mpe be-
ing shown in Figs. 4 and 7.

105
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It will then
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3

adapted to be struck as the train passes off | in Fig. 9, there are eltowether four of these

of this block. It shounld appear also that the
normal positions of the levers 25 in the two
track devices are complementary—that is,
when the lever 25 on the right-hand device
is erect, as shown in Fig. 4, fhe correspond-
ing lever 25 of the othel tmek device is de-
preesed a8 1ndicated. The dotted lines in
connection with the devices represent them
in reversed position.

The arrangement for effecting the simulta-
neous movement of the semaphore-signals 18
when a train passes onto the block has been
already deseribed. In connection with each
semaphore- pole- 6 a ladder 34 may be pro-
vided for the purpose of attending to the
semaphore.

KEaeh of the poles 8 is provided near its up-
per extremity with a guide-bracket 35, pref-
erably of the form Shown, comprising a plate

a6, adapted to be attached to the side of the

pole in the manner indicated. At each end

each of these brackets is provided with co-

operating rollers 37, between which is mount-
ed a draw-bar 38. The construction of all

these poles 8 and all the brackets 35 is sub-

stantially the same. The draw-bars 38 com-
prise heads 39 with eyes 40, in which eyes are
attached the sections of the operating-wire 9.
From this arrangement the force necessary
to operate the wire 9 is much reduced and the
taking up of slack in the line is also facili-
tated.

In Fig. 7 a locomotive 41 is represented
which 1s about to enter one of the blocks or
This locomotive eomprlses
a cam-bar 42, which comprises opposite in-
clined branches 43, and this cam-bar is dis-
posed so that as the locomotive passes it may
strike one of the rollers 26, already deseribed
in connection with the track devices, depress-
ing the same, with the desired offects already
1eferred to. It should appearthat this cam-

bar 42 1s of considerable length, extending,
asit does, substantially throuﬂhout theentire

length of the locomotive- fr'a,me From this
drranﬂement the shock which would be pro-
duced by trains moving at very hwh velocity
i8 averted.

Recurring aﬂein to the track devu_,es, 1t-

should be sbeted that while the aforesaid

-springs 33 afford means in connection with

the pull-wires for maintaining the levers 25

~erect at times they also evidently afford

53

6o

means for returning these levers to an erect

position if they have been thrown from such
an erect position by a locomotive passing in
a direction opposite to that indicated by the
arrow 1n Kig. 4. Hvidently a reverse move-

ment of these levers will have no effect upon
the signals.

In FIbS 9, 10, and 11 the arrangement for
operating the 1a11wey gate 19 1s fully illas-
trated. In this connection reference has al-

ready been made briefly to the track devices
20 and 20%, which are for the purpose of au-
tomatlcally actuating this gate.

| the same purpose.

| tach the aforesaid pull connections 21.

track devices in connection with the cate, dis-
posed in pairs adjacent, respectively, to the

| two rails of the track. It should be stated
that the pair of track devices which are ad-

jacent to one rail are intended to be operated
by a train passing in one direction, while
those on the opposite side of the track are

| intended to be operated by a train passingin
| the other direction, it being understood that

there is only one-cam-bar 42 on each locomo-
tive, located, as indicated, on the right-hand
side of the same. The track devices 20 are
the ones which operate to close the gates,
while the track devices 20* are the ones which

| operate to reopen the gate after the train has
| passed. All these frack devices in connec-

tion with the gate are suitably arranged in
boxes 44 similar to the aforesaid boxes 22.
The track devices 20 are in every respect

79
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substantially similar to the aforesaid track

devices 10, which have already been de-
scribed,comprising upwardly-extending arms
or levers 4o, which are adapted to be deflected

Q0

by the cam-bar 42, springs 46 being employed

in connection Wlth these track devmee which

are similar to the springs 38, described in

connection with the track devices 10 and for
They comprise also the

95

arms or levers 47, which attach to the pull

connections 21, which connections comprise
chains 43. Thetrack devices 20* arein many

| respects substantially the same as the track

devices 20, comprising upwardly-extending
levers or arms 49, springs 50, and arms 51,
to which are attached chains 52, Before at-
tachmentto the pull connections 21, however,
these chains 52 pass around sheaves 53, 80

100

105

as to make use of the direction of movement |

of the lever in an opposite direction, as will
be readily understood. The pull connections

21 may pass' through suitable conduits 54 in

the manner indicated.
Adjacent to the gate 19 there is loeated in
the bed of the track a box 35, in which there

I1IO

i1s pivotally mounted at 56 a lever 57, which

is disposed longitudinally of the box and
transversely of the track, asindicated. Near

its extremities this lever 57 is provided with

oppositely-disposed eyes 58, in which eyes at-

115

This -

lever 57 affords means for actuating the gate .

by means of any one of the track devices.

59, which are disposed, respectively, on op-
pesite sides of the track, and it should be

understood that these bars are raised or low-

ered simultaneously into their open or closed
position. These gate members 59 are mount-

ed upon suitable trunnions 60, carried in

pedestals 61, which are inclosed within cas-

120
Referring especially to the construction of the -
gate, it should be understood that this gate
comprises individual gate members or bars .

125

130

ings 62, mounted upon the gate-boxes 63.
These trunnionseach carry rigidly a sprocket-

wheel 64, over which passes a sprocket-chain

As shown i 65, and evidently movement of this chain
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- affords means for raising and lowering the ] wire suceessively connecting said bars and

gate.

~at 66 to a suitable eyebolt, whence it passes

10

15

20
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35

40

15
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train approached.

lowing claims or of mechanical

around a guide-pulley 67, then over one of
the sprocket - wheels 64. Returning down-
wardly it passes over a second guide-pul-
ley 68, from which point it erosses the track

in a suitable conduit 69 and passes upwardly

around a guide-pulley 70, similar to the guide-
pulley 68 aforesaid, and from this point it

passes over the corresponding sprocket-wheel

64 of the opposite gate member. Passing
downwardly again it runs around another

guide-pulley 71, and from this point it passes
to an eyebolt 72, disposed at a point oppo-
In passing from the

site to the point 66.
gate - boxes to the gate-lever 57 this chain
passes through suitable conduits 73. From
the arrangement described it should appear

that if the locomotive shown in Fig. 7 were
to pass in the direction of the arrow shown
in Ifig. 9 the lever 45 of the track device 20
on the right-hand side of the track would

be deflected before the locomotive reached
the gate. T'his would operate to produce a

pull in the corresponding pull connection
21, which would deflect the right-hand arm:
74 of the lever 57 toward the right and in.
a direction opposite to that in which the
This would evidently

move the chain 65 in a direction which would
shut the gates.

suitably balanced by counterweights 75 main-

tain themselves in the open position until
the track device 20* is reached, whereupon:
the arm 74 will be pulled in the opposite di-.
The arm 76 then operates to pro-
duce a pull in the chain 65 in the reverse di-
rection, so that the gates are returned thereby

rection.

to their normal closed position.

While I have shown in the accompanying
- drawings the preferred form of my invention,
it will be understood that I do not limit my-
self to the precise form shown, for many of

the details may be changed in form or POSi-

tion without affecting the operativeness or
utility of my invention, and I therefore re-
serve the right to make all such modifications

as are included within the scope of the fol-
equivalents
to the structures set forth., |

Having thus described my invention, what

Patent, is—

nally movable in said guides, cables connect-

ing with said bars, and automatic means for

actuatlncr said cables.

2. In combination, a plurality of sema-
phores disposed alonﬂ' the railway-track, a
plurality of poles therebetween, guides ear-g
ried by said poles and having rollers at the
extremities thereof, bars movably mounted:

Oneextremity of this chain is attached

—y

The gate members 59 being

said signals, and automatic means for actu-

ating said pull-wire by a passing train.

3. Incombination,a plurality of signals con-
stituting arailway signal-block, track devices
located respectively at the ends of said block,
sald track devices each comprising a lever,
which levers have operative and inoperative
positions, the inoperative position of one le-
ver corresponding to the same signal position

as the operative position of the other lever,

and a cam-bar adapted to be carried by a
train, and which may deflect said levers from

their operative position.

4. Incombination,a plurality of signals con-
stituting a railway signal-block, track devices

located respectively at the ends of said block,

sald track devices comprising actuating:-le-
vers, means whereby one of said levers nor-

75
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mall} OCOI]pIeS an operatwe posmon a mem- -

ber carried by a passing train and adapted

to deflect said lever from said operative po-

sition, the other of said levers norma.lly_ occu-
pying an 1noperative position, means where-
by-said first lever may throw said signals into
the danger position, and throw said second
lever into 1ts operative position, and means
whereby said second lever may return said
signals and said first lever.

- 5. Incombination,a plurality of signals con-

g0

93

stituting arailway signal-block, track devices, -

said track devices comprising levers, means
whereby the deflection of said levers in one
direction may actuate said signals, and means
whereby said levers may be deflected in a re-
verse direction without affecting said signals.
6. Incombination &plurahtyofswnalscon-
stituting arailway slfrna,l block, track devices
comprising levers, a pull wire connectmﬂ‘sald

| signals with said levers, springs opposed to

said pull -wire and connected with said levers,
said springs coOperating with said pull-wue
so that said levers may be maintained m an
operative position.

7. Incombination,aplurality of signalscon-
stituting a railway mgnal blogk, track devices

located respeetwely at the ends of said block,

sald track devices comprising levers, a pull-

| wire connecting said levers with S&Id signals

whereby the deﬂectwn of said levers in one

| direction may actuatesaid signals and springs

| connected with said levers, and adapted to
- Ieclaim as new, and deelre to secure by Letters :

return them when deﬂected in a reverse d1—

| rection.

1. In combination, a plarality of signals dis-
posed along the rallway -track, a cable con-
necting said signals, a plura,lity' of poles,
guides carried by said poles, bars longitudi-

8. In a railway- ewsmng ga,te, in combina-

tion, a bar, which may be disposed across the-

roadway, and having an axis of rotation, a

sprocket-wheel carmed by said bar, a cham
passing thereabout, a lever to whleh the ex- -

tremities of said cham attach, automatic

1079
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120

125

track devices located at opposite pomts upon

the rallway-track, and means for connecting
said track devwes with said lever. |

9. In a railway-crossing gate, in combina-
tion,. a palr of pivotally-mounted bars dis-
posed on opposite sides of the railway-track,

“in said guides between said rollers, a pull- | sprocket-wheelscarried thereby, achain pass-

[ 30
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ing over said sprocket-wheels and adapted to
move sald bars simultaneously, a lever to
which the extremities of said chain attach,
and automaftic track devices adapted to ac-
tuate said lever.

10. In a railway-crossing gate, in combina-
tion, a pair of bars disposed on opposite sides
of the railway - track, means for pivotally
mounting said bars, wheels carried by said
bars, a flexible member passing successively
over said wheels in the same direction, where-
by said bars may be simultaneously raised or
lowered, a lever having oppositely-extending
arms, the ends of said flexible member being
attached respectively to said arms, and-auto-
matically-operated track devices adapted to
actuate said lever.

11. Ina railway-erossing gate, in combina-

tion, a pair of bars disposed on opposite sides |

the same upon substantially horizontal pivots,
sprocket-wheels carried by said bars, a chain
passing successively over sald sprocket-
wheels, a lever connecting with the said
sprocket-chain, a track device located at one
side of said gate and connected with said le-
ver, a second track device located at the op-
posite side of said gate and also connected
with said lever, said lever being adapted to

movements thereof.
In witness whereof I have hereunto set my
hand in the presence of two witnesses.

ERNEST RENAUD.

Witnesses:
T. MYNARD,
A. FORGUES.

5

of the railway-track, means for supporting 2o

25

raise and lower said gates by the opposite 3o
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