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This invention relates to a system for detecting derail-
ments of railway vehicles and automatically initiating
emergency operation and a safety device therefor, and
more particularly to a system which will automatically
vent the pressurized air within the brake pipe of the rail-
way vehicles to brake the latter if derailment should occur.

When one or more railway cars of a running passenger
or freight train are derailed for some reason, the train
often continues to run without the derailment being
noticed by the engine driver, brakeman, or conductors if
the derailed cars are in the middle of the train. In such
a case, the derailed wheels of the cars will often override
a branch point of the track or other installations with
resultant overturning of the derailed cars. This over-
turning usually has influence upon the railway cars which
have not been derailed, and, consequently, the damage by
the derailment is made greater. : ’

Accordingly, it is desirable that when any car of a
railway train is derailed, the train be automatically braked
so as to stop after a short run, and the trainmen can
notice the derailment.

When cars of a railway train are derailed, they are
usually caused to run on the ties or ballasts and, conse-
quently, are subjected to an extremely high vertical accel-
eration due to vibrations or shocks. This acceleration
due to derailment is far greater than that under the normal
running condition, and it has been found that this accelera-
tion can be utilized for detecting derailment.

A principal object of this invention is to provide a safety
device which will automatically vent a brake pipe of the
braking system for the railway train to brake the latter
when one or more railway cars of the train are derailed.

Another object of this invention is to provide a safety
device of the above character which will automatically
restore the braking system, after a braking operation, into
the state operable for subsequent braking operation.

Another object of this invention is to provide a safety
device of the above character which will operate railway.

The foregoing and other objects of this invention will
become more apparent and clear from the following de-
tailed description of preferred non-limiting embodiments
of the invention, taken in connection with the accompany-
ing drawings, in which the same or equivalent members
are indicated by the like reference numerals and charac-
ters, and in which:

FIG. 1 is a schematic diagram of a braking system to
which the safety devices according to this invention have
been applied.

FIG. 2 is a vertical section of a first embodiment of
this invention;

FIG. 3 is a vertical section of a second embodiment of
this invention;

FIG. 4 is a vertical section of a third embodiment of
this invention; and

FIG. 5 is a vertical section of a fourth embodiment of
this invention.

Referring now to FIG. 1, there is shown a schematic
diagram of a braking system for railway vehicles, pro-
vided with the safety device according to this invention.
In this figure, the reference numeral 1 designates a brake
pipe in the comventional braking system for railway ve-
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hicles. The brake pipe 1 is provided with a branch pipe
2 communicating with a pneumatic braking device 3,
which includes a control valve, an air reservoir and a
brake cylinder (not shown) as is well known.

The safety device according to this invention may be
attached to the brake pipe 1 or branch pipe 2 as shown
at A, A, or B, at the nearest position to the axles.

Referring to FIG. 2, there is illustrated one embodi-
ment of the safety device of the present invention, which
is shown as being connected to the brake pipe 1. From
the brake pipe 1 there extends a pipe 4 having a cut-off
valve § which is connected to the safety device S;.

The safety device has a cylindrical housing C and a
cap D which is secured onto the housing C by means of
bolts 6 and provided with a pipe 4, connecting the de-
vice S; to the valve 5. A breakable plate 7 of a material
which is brittle but of high strength, such as glass, is
secured between the housing C and cap D with a packing
8 disposed therearound, and prevents communication from
the pipe 4, to the interior chamber 9 of the housing C.
The plate 7 is made sufficiently thick so as not to be
broken by the air pressure in the pipe 4,. The chamber
9 within the housing C communicates with the atmos-
phere through vent ports 16 and is always under atmos-
pheric pressure.

Within the housing C there is disposed a weight 11
which is vertically slidable along the side wall of the
housing and includes a sharpened projection. 12 thereon
confronting the breakable plate 7. The weight 11 is
urged toward the bottom wall of the housing C by means
of a coiled compression spring 13 inserted between the top
wall of the housing C and the top face of the weight 11.
The force of the spring 13 is so determined that the
weight 11 will not be caused to rise by vibrations or
shocks as occur under the usual running conditions of
the train. The weight 11 is confined by the side wall of
the housing C and is slidable only vertically by the guiding
action of the housing.

The safety device Sy as described above must be verti-
cally attached to the railway vehicle, It may be secured
to the floors of the vehicles and connected with the brake
pipe or secured directly to the brake pipe without being
otherwise supported.

According to such construction and arrangement of the
device, the shocks or vibrations as will occur under the
normal running condition of railway cars cannot cause
the vertical movement of the weight 11 relative to the
housing C. However, if even one pair of wheels of a rail-
way car are derailed and run on the ties and other objects,
a very high acceleration will be imparted to the derailed
railway car with the result that the weight 11 will over-
come the force of the spring 13 and plunge upwardly.
Thus, the sharpened end of the projection 12 on the weight
11 will strike against the lower surface of the breakable
plate 7 to break it. Once a small break occurs, the pres-
surized air within the pipe 4, will make the break larger
and will be rapidly vented through the broken plate, the
chamber 9 and the ports 18 into the atmosphere. Thus,
the air pressure within the brake pipe 1 will be reduced,
thereby causing the braking device 3 to operate to brake
the train according to known principle.

After the train is stopped by the braking action, the
braking system may be put into the original operable con-
dition simply by manually closing the cut-off valve 5. The
breakable plate 7 is readily replaceable. Thus, it is appar-
ent that the restoration of the braking system including
the safety device may be easily effected.

When the braking system is operated with reduced air
bressure within the brake pipe as aforementioned, all of
the cars in the train, including those not derailed, will come
under the influence of the braking system. Therefore, the
train will be quickly braked and automatically - stopped
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even if & pair of wheels of an intermediate car of the
train are derailed. Thus, the derailment will not cause
overturning of the train. Moreover, since the sudden re-
duction of air pressure in the air pipe 1 and the sudden
retardation of the train may be readily noticed by the
engine driver and other trainmen, they can promptly resort
to appropriate measures for the derailment.

In FIG. 3, another embodiment of the safety device of
the present invention is illustrated. This safety device S
is also shown as being connected to the brake pipe 1 having
the pipe 4, and comprises a housing C and a cap D secured
onto the housmg C. The cap D is in the form of a cylin-
der having a top wall 26 with an opening 21 therein and
a bottom wal-l 22 with an opening 23, and is connected to
the pipe 4 at the portion of the opering 21. The top and
bottom walls 20 and 22 and the side wall of the cap D
define a chamber 24 therein, The cap D is also provided
with a peripheral flange 25, which is placed on a peripheral
flange 27 extending from the upper edge of the housing
C to be bolted to the flange 27 as shown at 26 with a
packing therebetween. The opening 23 in the wall 22 has
at the lower edge thereof an annular projection 28 form-
ing a seat for a packing which will be hereinafter
described.

- A weight 29 is arranged within the housing C for verti-
cal sliding movement thérealong and is provided on the
upper face thereof with a pr01ect10n 30 having thereon
a packing 31. The welght 29 js urged upwardly by means
of a coiled compression. spring 32 arranged between the
weight and the bottom wall of the housmg C so that the
packing 31 on the projection 30 is always in tight contact
with the seat 28 thereby closing the opening 23.

The force of the spring 32 urging the weight upwardly
is selected so-as to be slightly less than the sum of the
downward force of the pressurized air acting on the pro-
jection 30 through the opening 23, the gravitational force
acting on the weight, and a downward force which is
caused by the acceleration of the weight 29 in the case of
derailment of the railway car.

The internal chamber 33 of the housing C above the
weight 29 is in communication with the atmosphere
through a throttled vent port 34. The internal chamber

35 of the housing below the weight is also in communica-’

tion with the atmosphere through a port 36.

In the normal running condition of the railway car, the
pressurized air within the chamber 24 cannot flow into
the atmosphere, since the packing 31 on the top of the
projection 30 is in tlght engagement with the seat 28 so as
to close the opening 23. However, if any derailment
occurs with the resultant vertical qcceleratxon imparted
to the railway car, the weight 29 will be driven down-
wardly to cause the packing 31 to leave the seat 28. Once
the packing 31 moves away from the seat 28 through a
small distance, the pressurized air within the chamber 24
of the cap D will flow into the chamber 33 above the
weight 29 thus increasing the air pressure therein and then
flow into the atmosphere through the vent port 34. In
this case, the air pressure within the chamber 33 of the
housing will be maintained at a pressure lower than that
in the chamber 24 but higher than the atmospheric pres-
sure since the vent port 34 is throitled and restricts the
flow of air therethrough.

This air pressure within the chamber 33 will act upon
the entire upper surface area of the weight 29, which is
larger than the transverse sectional area of the opening 23
and will, therefore, produce a downward force sufficient
to compress the spring 32. Accordingly, once the weight
29 moves downwardly, the chamber 24 will be continu-
ously maintained in communijcation with the atmosphere
and the pressurized air within the brake pipe 1 will be con-
tinuously . vented into the atmosphere, thus causing the
braking system to operate.

When the brake pipe pressure is reduced fo a consider-
able low value after the train has been stopped by the
braking action, the air pressure within the chamber 33 of
the housing C will be corresponding reduced. Under such
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circumstances, the downward force due to the air pressure
within the chamber 33, acting upon the upper surface of
the weight 29, will be overcome by the force of the spring
32 so that the weight 29 will be moved upwardly until
the packing 31 is brought into tight engagement with the
seat 28 to close the opening 23. - -.

In the operation above mentioned, the port 36 cut in
the bottom wall of the housing C serves to release the air
within the chamber 35 into the atmosphere when the
weight 29 moves downwardly; and prevents the air within
the chamber 35 from being compressed, thereby eliminat-
ing the resistance to the downward movement of the
weight 29,

The safety device S, as described above in connection

with FIG. 3 has the same function of affording safety in
the event of derailments as the device of FIG. 2; that is,
the device of FIG. 3 has the function of detecting de-
railments and then causing the brake pipe pressure to be
reduced so as to actuate the braking system, as in the case
of the device of FIG. 2.
. In addition to this safety function, the device of FIG.
3 has a self-restoring characteristic capable of making
the weight 29 return upwardly to its original position in
response to the substantial reduction of the brake pipe
pressure due to the venting of the air, This self-restoring
characteristic of the device is very convenient since the
braking system, after the stoppage of the train, automat-
jcally returns to its original state operable for braking
without any corrective measures on the part of an
operator.

Referring to FIG. 4, there is illustrated another em-
bodiment of the present invention. The safety device
S; shown in this figure is of breakable plate type and is

" constructed so as to afford a more reliable operation.
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The device S; comprises a housing E and a base F form-
ing the bottom of the housing. The housing E is in the
form of a cylinder and includes an internal chamber 40
therethrough having an upper horizontal opening 41 and
a Jower opening 42, said upper opening 41 communicat-
ing with a brake pipe 1 (not shown).

The base F is in the form of a relatively thick circular
plate and includes a centra] vent port 43 therethrough
axially aligned with the chamber 48 of the housing E.

On the upper surface of the base F there is placed a
breakable plate 44 of a material such as glass so as to
cover the upper end of the vent port 43. The base F
also supports thereon an annular block 45 having an inner
shoulder 46 formed at the inner lower edge thereof and
an outer shoulder 47 formed at the outer lower edge there-
of. The annular block 45 is in axial alignment with the
base F and the peripheral edge of the breakable plate
44 is engaged with the innmer shoulder 46 of the block
45 with an annular packing 48 therebetween. Amnother
annular packing 49 is also ﬁtted within the outer shoulder
47 of the block 45.

The cylindrical housing E has an inner shoulder 50 at
the lower edge thereof which is adapted to engage the
upper ‘peripheral edge of the block 45. Thus, when the
housing E is rigidly secured to the base F, the annular
block 45 is held between the shoulder 50 -and the base
F and the breakable plate 44 is also secured between
the block 45 and the base F. Once such an assembly is

-completed, the packings 48 and 49 create an airtight con-

dition, and the breakable plate 44 prevents communica-
tion from the chamber 4¢ to the port 43.

In the chamber 48 of the housing E there is disposed
a weight 51 which is always urged upwardly by means of
a coiled compression spring 52 inserted between the up-
per face of the block 45 and a shoulder 53 of the weight
51. The Weight 51 is vertically movable against the
force of the spring 52 and in its uppermost position en-
gages with a portion 54 of reduced diameter within the
housing. Vertical passages 55 extend through the Welght
51 and permit the introduction of pressurized air into
the space below the weight 51.  The weight 51 is pro-
vided with a projection 56 extending downwardly from the



3,288,992

bottom thereof to confront the breakable plate 44. The
force of the spring 52, upwardly urging the weight 51, is
selected so as to be slightly less than the sum of the gravi-
tational force on the weight 51 and the downward force
exerted upon the weight due to acceleration caused by
derailment of the vehicle.

Under normal running condition of the railway vehicle,
the members of the device S; are in the state shown in
FIG. 4, in which the weight 51 is held at rest in its upper-
most position, and the pressurized air introduced into the

10

chamber 40 below the weight 51 is prevented from being

vented into the atmosphere by the breakable plate 44,

However, if derailment occurs with the resultant ver-
tical acceleration imposed on the vehicle, the weight 51
will be driven downwardly so that the downwardly extend-
ing projection 56 thereof will forcibly strike and break the
breakable plate 44. 1In this case, even though a complete
breakage of the plate 44 cannot be attained, with the plate
being only cracked to a degree to allow air to pass there-
through, the pressurized air within the chamber 40 will
be vented into the atmosphere through the port 43, which
venting will create a pressure difference between the space
above the weight 51 and that below the weight due to the
throttling effect of the channels 55, so that the weight will
be pushed downwardly to completely break the plate 44.
When the breakable plate 44 is completely broken, the
pressurized air within the brake pipe will flow in substan-
tial quantity through the upper space of the chamber 40,
the channels 55, the lower space of the chamber 49, and
the vent port 43 to be vented into the atmosphere. Thus,
the vehicle braking operation is carried out.

Referring to FIG. 5, a still another embodiment of
the present invention will be described. The device S,
illustrated in this figure is of the self-restoring type, as
shown in FIG. 3, in which a valve arrangement is used
to vent the air upon derailment.

The device comprises an upper cylindrical housing G,
and a lower cylindrical housing H secured to the upper
housing G by any suitable means. The upper housing G
has therein a substantially horizontal inlet chamber 69,
a downwardly opening central chamber 61 communicable
with the inlet chamber 60, and a vent port 62 horizontal-
ly extending from the central chamber 61. The upper
housing G also has therein a vertical passage 63 extend-
ing downwardly from the horizontal inlet chamber 66.

The lower housing H is in the form of a cup and in-
cludes therein an upwardly opening chamber 64 and an
L-shaped passage 65 communicating with the bottom of
the chamber 64. When these upper and lower housings
G and H are assembled, the chamber 61 of the housing
G and the chamber 64 of the housing H together form
an internal chamber extending axially through the device,
and the passages 63 and 65 also form a passage leading
from the inlet chamber 6@ to the bottom of the cham-
ber 64.

Within the internal chamber of the device there is dis-
posed a weight 66 which is movable axially along the wall
of the chamber and is urged downwardly by means of a
coiled compression spring 67 inserted between the top wall
of the chamber 61 and the top face of the weight 66. The
weight 66, in its downwardly urged, lowermost position,
tightly closes the opening of the passage 64 through a
packing 68 interposed therebetween. The weight 66 is
provided on its top with a projection 69 which is upwardly
extended into a channel 7@ which connects the inlet cham-
ber 60 to the central chamber 61 and is provided at the
uppermost peripheral edge thereof with a valve seat 71.

Through the top wall of the housing G there is pro-
vided an inverted cup-shaped member 72 having a down-
wardly opening chamber 73. On the valve seat 71 there
rests a valve plate 74 pressed thereagainst by a compres-
sion spring 75 disposed within the chamber 73. The
valve plate 74 is vertically movable against the force of
the spring 75 and along guide extensions 76 of the mem-
ber 72.
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The inlet chamber 60 is connected at its outer end
to a brake pipe (not shown) and is in communication
with the chamber 73 of the member 72. Since the cham-
ber 61 is under atmospheric pressure, and a force is ex-
erted upon the upper surface of valve plate 74 by both
the spring 75 and the pressurized air within the cham-
ber 73, the valve plate 74 is normally in tight engagement
with the valve seat 71.

The force of the spring 67 is selected so as to be slight-
ly less than the total value of the upward force exerted
on the bottom of the weight 66 by the pressurized air
within the channel 65 when the weight is closing the
latter and the upward force due to the acceleration which
occurs in the event of derailment.

In the normal running condition of the railway ve-
thicle, the device S, is maintained in the state shown in
FIG. 5 with the valve plate 74 in tight engagement with
the valve seat 71, and the air pressure within the inlet
chamber 60 and, therefore, within the brake pipe is
maintained at a desired level without the air being vented
into the atmosphere. However, if derailment occurs, the
weight 66 will be impelled upwardly by the resulting ac-
celeration. Once the weight 66 leaves the bottom of the
chamber 64 through even a small distance, the pres-
surized air within the channel 65 will flow into the cham-
ber 64 below the weight 66 and push the latter upward-
ly because the surface area of the weight acted upon
by the pressurized air from the channel 65 is thereby
increased, so that the upward force due to the pressurized
air from the channel 65 overcomes the gravitational force
upon the weight and the force of the spring 67.

This upward movement of the weight causes the pro-
jection 69 thereof to lift the valve plate 74 so as to allow
the pressurized air within the brake pipe to be wvented
into the atmosphere through the chambers 60 and 73,
the channel 70, the chamber 61, and the port 62. Thus,
the braking operation will be effected.

When the air pressure within the brake pipe is reduced
to a substantial degree, both the gravitational force act-
ing upon the weight and the force of the spring 67 cause
the weight to move downwardly into engagement with
the bottom of the chamber 64 thus preventing the com-
munication between the chamber 64 and the channel 65,
while the valve plate 74 returns to its initial position in
which it is in tight engagement with the seat 71, as
shown in FIG. 5.

In the embodiment shown in FIG. 5, the walve plate
74 may be replaced by a breakable plate, for example,
of glass, tightly secured on the seat 71. 1In such a case,
the breakable plate will be broken by the projection 69
upon the upward movement of the weight 66, thereby
venting the pressurized air.

When a braking system of electrically operated type is
to be employed, electric contacts may be provided at
the portion of the breakable plate or the valve arrange-
ment of the device according to this invention, so as to
be closed by the movement of the weight upon derail-
ment to establish an electric circuit for braking. In
such a case, the electric circuit for braking may be uti-
lized for actmating an emergency alanm which may be
installed in the engine driver’s cab or a trainman’s room.

While preferred embodiments of this invention have
been shown and described in the foregoing disclosure, it
is to be understood that this invention may be modified
or changed without departing from the spirit and scope
of this invention as set forth in the following appended
claims.

What is claimed is:

1. A safety device adapted to be connected to a brake
pipe of the pneumatic braking system of a railway ve-
hicle for detecting derailment of the wvehicle and auto-
matically causing braking action, said device comprising
a housing adapted to be connected with the brake pipe
in commaunicating relation thereto and having a vertical-



3,288,992

7

ly extending internal chamber therein, said chamber hav-
ing a vent port leading to the atmosphere, intercepting
means for normally preventing communication from said
brake pipe into said chamber, a weight vertically movable
within said chamber, and spring means for urging said
weight toward one vertical end of said chamber so as to
hold the weight at rest under normal running condition
of the wehicle but to allow the same to move vertically
by the force of acceleration due to derailment of the
vehicle against the force of the spring means toward the
other wvertical end of the chamber, the relation between
said intercepting means and said weight being such that
when the weight moves toward said other vertical end
of the chamber, said intercepting means is. caused to al-
low communication from said brake ipipe into said cham-
oer, thereby venting the pressurized air within the brake
pipe into the atmosphere through said vent port to cause
sraking action of the brake system.

2. The safety device according to claim 1, wherein
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said intercepting means is a breakable plate of a material
which is brittle but of high strength, secured between
said brake pipe and said chamber, and is adapted to be
broken by the movement of said weight toward said other
vertical end of said chamber.

3. The safety device according to claim 1, wherein said
intercepting means is a normally closed valve means
adapted to be opened by the movement of said weight
toward said other vertical end of said chamber.
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