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(No model,)

To all whom it may concermn:

Be it known that I, HENRY W. HARRIS, a
citizen of the United States, and a resident of
Raleigh, in the county of Wake and State of
N01th Carohna have invented certain new
and useful ImprO\ ementsin Automatiz Block-
Signal and Anticollision Appliances for Rail-
ways; and I do declare the following to bea
full clear and exact description of the in-
ventlon such as will enable others skilled in
the art to which it appertains tomake and use
had to the accom-
panying drawings, and to letters and numer-
als of reference marked thereon, which form
a part of this specification.

Figurelis a sideelevation, partly diagram-
matlc, showing the apphcatlon of the inven-
tion. Fig. 2 is a rear view of locomotive,
showing 1nven‘mon applied thereto. Fig. 3
shows the arrangement of conductors on a
single-track system .Fig. 4 is an enlarged
view of valve or magnet mechanism. Fig. 5
is a sectional view of air-cylinder, throttle-
valve, &e. Fig. 6 shows the arrangement of
conductors on a double-track system. Fig.
7 shows arrangement of- conductors at a sid-
ing. Fig. 8is an enlarged view of device for
chanomw connections at a siding. Fig. 9
shows a 0‘00d way of supporting wires and
making connectlion therewith from the en-
gine. FIO 10 is a view, partially diagram-
matlc and partly in sectmn 1llustrat1nor an
arrangement of the valves governing the set-
ting of the brakes and the closing of the
throttle. Fig.1lisan enlargedsectional view
of the engineer’s valve.

This invention relates to an automatic
block-signal and anticollision appliance for
1a11way~13ra1ns, and is designed to provide
means which will absolutely prevent collision
between two or more trains, either from front
or rear.

With this object in view, the invention
consists in the novel construction and combi-
nation of parts, all as hereinafter described,
and pointed out in the appended claims.

In the practice of my invention the rail-
way-track is divided into blocks or sections
of three miles in length, more or less, as the
conditions may require. Along each section

I place a conductor or conductms consisting

of wires either overhead or ground, or of rails
disposed upon or adjacent to the trackway,
which conductors are supplied with an elec-
tric current by means of a dynamo or battery, 55
or a combination of dynamo and storage bat-
tery carried upon the locomotives or trains,

or by a stationary dynamo and battery or
other generator located at any suitable point

or pointsalong the road. At theend of each 60
block or section there is employed an auxil-
iary conductor or conductors extending a dis-
tance of five hundred yards, more or less, .
each way beyond the joint; or the main con-
ductors may be made to lap each otherto the 65
proper distance and the auxiliary conductor

or conductors be dispensed with.

The locomotive of each train is provided,
in connection with the air-brake system ap-
pliances commonly employed, with an electro- 70
magnet deviee which is connected directly ox~
indirectly with & valve of the brake system,
and which is in electrical connection with the
conductor or conductors along the trackway.
This deviee is arranged, upon the completion 73
of the electric circuit of ‘whichit forms a part,
to operate the said valve to set the brakes
throughout the train. The locomotives are
alsoprovided with means wherebythe throt-
tle-valves are automatically closed by the 8o
setting of the brakes, as above described.

The entire system is so arranged that when-
ever two or more trains enter upon the same .
block or section from the same or from oppo-
site directions,or approach within a given dis- 85
tance of the terminiof two adjacent sections,

a complete electric circuit is established
through the electromagnets, resulting in the
immediate application of the brakes and the
closing of the throttle-valve upon the loco- go
motlve of each,whereby the trains are brought

toa full stop.

It will be obvious that the. system above
descnbed is susceptible of various modifica-
tionsin the character and arrangement of the 95
conduectors and electrical connections and in

-| the character and location of the generators,

aswell asin the details of the operative parts,
and I do not desire to limit myself in these
respects.

- The construection and arrangement shOWn
in the accompanying draW1n0‘s and now tobe -

100




10

5

20

25

30

35

40

45

50

55

‘60

65

9 563,374

described constitute, however, a practical ap-
plication of the invention and may be adapt-
ed with good results.

Referring to the drawings, the letter A des-
ignates the trackway; B B, the sectional con-
ductors, which in the present case are light
rails or wires disposed between the track-
rails.

C designates the auxiliary conductors,
which lap the jointsof the main conductors.

D designates the usual air-reservoir upon
alocomotive Z; D', an air-¢ylinder, and D? an
auxiliary air-reservoir, which is connected to
the cylinder D' by means of a pipe E through
the triple valve E’, to which is alsoconnected
the train-pipe E2

K2 is the pipe from the main reservoir D
to the train-pipe E? through the engineer’s
brake-valve E*

Fisa brake-valve in the train-pipe, and T’
is the electromagnet, having an armature F?
and an armature-lever 3, which is connected
to the stem of said valve.
© Gare brushes or trolleys which muke con-
tact with the sectional conductors, and G' G/’
are electric connections from the said brushes
or trolleys to the magnet and to the gener-
ator, which is shown as consisting of a dyna-

-mo H, supported and journaled underneath
the cab and driven by a gear connection H'
with one of the axles. '

1?2 is a storage battery which receives the
current from the dynamo.

Iisa switch which is interposed in the con-
nection I' between one terminal of the bat-
tery and the magnet, and by means of which

*ihe circuit may be broken at will.

J is an air-pressure gage.

Within the air-eylinder D’ is a piston K,
having a rod X', whose outer end portion is

telescoped by the sleeve or socket portion
N of a throttle-valve stem or rod [ L. Inter-
posed between the end of said rod K’ and the
inner end wall of the socket is a spring N,
the purpose of which is to prevent the jar or
concussion which would result from a direct
impingement of the rod. When the piston
is thrown into operation, this spring is com-
pressed by the rod K’ and the stem or rod I L
is moved sufficiently to close the throttle-
valve.

M is a spring which is coiled around the
rod K' between the piston and the outer cyl-
inder-head, being for the purpose of recover-
ing or returning said piston.

I/ indicates the throttle-valve lever, which
is shown as extending through an opening in
the valve stem or rod, being thereby rigidly
connected thereto. It will be apparent that
the engineer can operate this lever in the
usual manner, independently of the piston-
rod and piston, the sleeve or socket portion
N sliding freely upon the said rod.

It will be observed that there is no posi-
tive connection between the piston-rod and
the valve mechanism, but that the latter is
operated by the impingement of the piston-

rod against the valve stem or rod. This
leaves the said valve perfectly free to be op-
erated at any time by the usual lever.

The triple valve K’ has a valve 1, which
when the train is running is in the position
shown in Fig. 10. That is to say, it is nor-
mally unseated, and the air from the main
reservoir and the train brake-pipe can flow
into the auxiliary reservoir through the ports
2, 8, and 4, as indicated by the arrows, while
the port 5 into the cylinder D’ is closed by
the valve portion 1* on the stem of valve 1.
So soon, however, as the pressure is reduced
in the brake-pipe by the escape of air from
the valve F to the atmosphere, the pressure
above valve 1 is also reduced, and the back
pressure from the auxiliary reservoir will
raise the valve 1 1%, closing the passage or
port 8 and placing into communication ports
4 and 5, which permits air to flow from the
auxiliary reservoir into the cylinder D’ to
operate its pistonand close the throttle-valve.

6 is the exhaust-port, which, when valve
1 1% is in normal position, as first described,
is in communication with port 5, but which,
when said valve is raised, is closed by the
portion 1*.

The engineer’s valve E! is capable of per-
forming the ordinary functions necessary in
such valves and has in addition an automatic
valve 7, which is located in the main passage
8 from the main reservoir to the train brake-
pipe below the auxiliary passage 9. This
valve 8 is normally held away from its seat
by a spring 10.

When air escapes from the valve F, the
pressure below this valve is reduced, and the
pressure from the main reservoir, through
the main passage 8 or the auxiliary passage
9, (according to the position of the cocks 11,)
at once closes the said valve and shuts off all
air from the main reservoir into the train-
brake pipe. To unseat the said valve an
air-passage 12 is provided, which passage at
one end opens into the main passage 8, below
valve 7, and which at its other end com-
muniecates with a port 13 of the cock 11 when
the latter is in its release position, as shown.
To unseat this valve the engineer has merely
to put the cock 11 in release position to ad-
mit pressure below such valve, when its
spring 10 will throw it open against the pres-
sure from above.

I wish it understood, however, that I do

| not confine myself o any particular arrange-

ment or construction of the various valves,
and that, while I have shown and described
suitable means for effecting the desired re-
sult, I may employ other mechanism for the
purpose. For instance, the valve F, as it is
shown in Fig. 4, will perform the same func-
tion as the automatic valve above desecribed.
In this figure the said valve I is in its nor-
mal position, with its through-port in aline-
ment with the passage through the train-
pipe. When, however, the magnet is ener-
gized, the armature I? is attracted and the
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valve is rocked in its seat sufficiently to un-
cover the escape-opening fto permit air to
pass out of the train-pipe, by way of the
passage f’, while at the same time the oppo-
site end of the through-port is closed from
all communication with the pipe E? and the
main reservoir.

The auxiliary reservoir is of great impor-

* tance in this preferred form of the invention
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for the following reason: As soon as air is
permitted to escape from the train-pipe by the
operation of the valve F the engineer’s valve
operates automatically to cut off all commu-
nication between the train-pipe and the main
reservoir. The air which escapes through
the valve F comes entirely, therefore, from
the train-pipe, and the air which operates the
piston comes from the auxiliary reservoir
alone. Consequently there is no loss of
pressure from the main reservoir, as would
be the case if the cylinder D' were supplied
directly from the train system and the main
reservoir, in which case there would be a con-
stant loss of pressure until the parts were re-
turned to their normal positions.

The general operation of the appliance will
be readily understocd. Whenever two or
more trains happen upon the same block or
section at the same time, or when they are
within a given distanee of each other upon
adjacent sections, a complete circuit is imme-
diately established through the dynames and
batteries, the magnets, and the conductors.
The brake-valves are opened, which sets the

brakes, the pistons K are actuated to close | .

the threttle-valves, and both trains come to
a full stop. It will also be observed that in
addition to the operation above described the
invention provides means whereby the opera-
tion of any of the conductors or escape-valves
throughout the train to apply the brakes will
also act automatically to close the throttle
and shut off steam, since the escape of air
from the train brake-pipe at any point on the
train will result in the same operation as fol-
lows the escape from the magnet-controlled
valve F. '

Where the generator is carried upon the
train it will of course be necessary to provide
upon each locomotive a pole-changing device
s, whereby all trains going in one direction
may be made to send into the conductors a
current of the same direction or sign in order
that there shall be no opposition of currents,
Such devices are well known and need not be
described. ) : . '

In Fig. 6 I have shown an arrangement of
conductors such as may be employed upon
double tracks and with a normally-closed cir-
cuit supplied from stationary batteries or
generators T. As upon a double-track road
it is necessary to guard against the rear-end
collisions only, the auxiliary conductors may
be dispensed with. It will be understood
that the train in advance will complete the
circuit, so that there will be no current left
for the train following when it enters upon

the same section. Consequently the arma-
ture of its magnet will cease to be attracted
and its spring will oper the valve and set the
brakes. The operation of the armature and
valve is of course directly the reverse in open
and in closed circuit systems.

In Fig. 7 T have shown an arrangement of
the conductors at a siding. In this figure, A
designates the main trackway, and A’ the
siding-track. B B are the main conductors,
and B’ B' are conductors on the siding. A?
designates the movable or point rail of the
rail-switch, A% the switch-bar, and A? an
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electric switch for directing the eurrent from -
the main conductors into the siding-conduc-

tors. For this purpose the ends of the ‘con-
ductors B B are attached, respectively, to
the terminal posts or contacts a o' a? a?
while the ends of the conductors B’ B’ are at-
tached to the posts or contacts b b'. B2 B2
are two movable swifch arms or Ievers, which
swing from the posts a ¢/, and are designed
fo contact with the posts a? a3, or with the
posts b 0', as may be desired. Connected to

Q0

said arms is a switch-bar B2, which is also -

connected with the rail-switch bar A%. When
the track-rails are in position to run a train
onto the siding, the electric switch is in such
position that the siding-conductors B’ B are
in the circuit, whereby, after a train is run
onto the siding, should the operator fail to
throw the rail-switch back, such train will
be protected from a second train, which might
otherwise run onto the siding.

In Fig. 9 T have shown means for carrying
the conductors B B, which may be employed
when such conductors consist’ of wires or
light strips and which are especially designed
for a closed-circuit system. A series of
spikes, one of which is shown at T, are driven
into the ties orroad-bed at suitable intervals
from each other, said spikes being preferably
barbed at the points to prevent their with-
drawal. These spikes are formed with down-
wardly-bent T-heads, which carry insulators
¢, to which the respective conductors are se-
cured. T designates a forked trolley-arm,
formed in two parts insulated from each
other. The forks of the trolley are bent $o
as to pass under the arms of the spike, hav-
ing contact with the respective conductors at
the points . The end portions of the trol-

- ley-forks are bent upwardly to form hooks .

In the event of a train leaving the track from
any cause, these hooks will catch the con-
ductors and tear one or both of them loose,
thus breaking the circuit and stopping other

trains which may approach.

The provision of the storage battery en-
ables a steady current to be maintained in
the circuit whether the trains are in motion
or noft.

The invention is equally adapted for use

“where steam is employed in the brake system.

Having thus described my invention, what

Iclaim as new, and desire to secure by Letters

Patent, is—
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1. Inan appliance for the purpose described, ‘

the combination with the fluid-brake system
and throttle mechanism of a railway-train,
of a valve located in the train-pipe of the
brake system, said valve being arranged to
normally form a free passage through the
train-pipe, and when operated, to close said
passage and to permit the direct escape of
pressure from thesaid pipe to the atmosphere,
an -electromagnet carried by the train, its
armature and armature-lever, the latter of
which is connected with the said valve, means
whereby said magnet is energized whenever
two trains come within a predetermined dis-
tance of each other upon the same track, and
mechanism for closing the throttle which is
automatically thrown into operation by the
escape of pressure from said valve, the whole
being so arranged that when the said mag-
net is energized the brakes are first set and
the throttle-valve subsequently closed by the
reduction of pressure caused by the setting
of the brakes, substantially as specified.

2. The herein-described means for prevent-
ing collision between railway-trains, compris-
ing a sectional conductor or conductors ar-
ranged upon or adjacent to the trackway, an
electromagnet carried upon the train and

having an armature which is connected with

a valve of the brake system ¢f the train,
means for establishing an electrical connec-
tion between said magnet and the conductor
or conductors a source or generator, an aux-
iliary pressure-reservoir connected with the
main reservoir of the brake system, an auto-
matic valve between the main and the auxil-
iary reservoir which controls the admission
of air to the latter, a cylinder connected with
said auxiliary reservoir, a piston working in
said cylinder and having a rod arranged to
operate upon and close the throttle-valve of
the locomotive, and valve mechanism where-
by the setting of the brakes admits air to said
cylinder to operate the piston and close the
throttle-valve, substantially as specified.

3. In an appliance for preventing collision
between railway-trains, the combination with
the main pressure-reservoir and the train-
pipe of the air-brake system of a train, of an
electromagnet, its armature, a connection
between said armature and a brake-valve in
said train-pipe, an auxiliary pressure-reser-

voir connected with the main reservoir, an |
. in presence of two witnesses.

automatic valve between the main and the

auxiliary reservoir which controls the admis- |
sion of air to the latter, a cylinder connected |

with the auxiliary reservoir, a piston-rod ar-
ranged to operate upon and close.the throt-

ol 563,374

tle-valve of the locomotive, springs for nor-
mally holding said rod away from the valve
and for taking up concussion, valve mechan-
ism for automatically admitting air to said
cylinder, when the brakes are set, and means
whereby said magnet is energized under
proper conditions, substantially as specified.

4. In an appliance for the purpose de-
seribed, the combination with the main res-
ervoir of the train-brake system, the train-
brake pipe and the escape-valve therein, of
the magnet which controls the said valve, the
auxiliary reservoir connected with the main
reservoir, the eylinder connected with said
auxiliary reservoir, an automatic valve which
controls the admission of pressure into the
said auxiliary reservoirand also from the said
reservoir into the said cylinder, and means
whereby the communication between the
main reservoir and the train-brake pipe is
shut off when the said escape-valve isopened,
and means for energizing the said magnet
under predetermined conditions, substan-
tially as specified.

5. In an appliance for the purpose de-
seribed, the combination with the T-spikes
having their horizontal arms bent down-
wardly and provided with insulators which
carry the conductors, of the forked trolley,
the arms of which are adapted to contact with
the said eonductors and whose end portions
are bent upwardly behind and above the said
conductors to form positive hooks, adapted
to forcibly engage the said conductors upon
lateral movement of the trolley, substantially
as and for the purpose described.

6. The combination with the train-brake
system, having a train-pipe provided with an
escape-valve, and the main reservoir which
supplies the said pipe, of an auxiliary reser-
voir on the cab supplied from the main res-
ervoir, a piston-cylinder supplied from the
auxiliary reservoir, valve mechanism where-
by said auxiliary reservoir is automatically
cut off from the main reservoir and put into
communication with the said cylinder when
the escape-valve is open, a piston working in
the said cylinder and having a rod arranged
to act upon the throttle-valve of the locomo-
tive to close the said valve when pressure is
admitted to the said cylinder, substantially

: as specified.

In testimony whereof I affix my signature

HENRY W. HARRIS.
Witnesses:
PurLre C. Masi,
GEORGE H. PARMELEE.
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