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(54) SAFETY DEVICE FOR PREVENTING RAIL BUCKLING AND MOVEMENT

(57) Relating to equipment to prevent the buckling
and shifting of rails in which members sandwiching top
and bottom faces of a sleeper are tightened by means
of fasteners, the direction of tightening force for the sleep-
er having a trapezoidal cross-section is concentrated
along trapezoidal slopes,
and the present invention of safety equipment for pre-
venting the buckling and shifting of the rails comprising
a lower fixing member, said lower fixing member 100
including lower joints 110 and 120, an upper fixing mem-
ber 200 including upper joints 210 and 220, and fasteners
tightening the lower and upper joints 110, 120, 210 and
220, and regarding to the fasteners, tightening is done
in the longitudinal direction of the fasteners and in parallel
to the trapezoidal slopes of the sleeper.
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Description

[Technical Field]

[0001] The present invention relates to equipment hav-
ing a structure to tighten members sandwiching top and
bottom faces of a sleeper by fasteners for preventing the
buckling and shifting of rails.

[Background Art]

[0002] To maintain safe services of railway vehicles
running on the rails, it is important to prevent the buckling
and shifting of the rails. As an example, there are some
equipment (cf patent document 1) to prevent the buckling
of the rails by preventing a position of the rails fixed to
the sleeper from being shifted. When mounting such
equipment on the sleeper, members sandwiching the top
and bottom faces of the sleeper may be tightened verti-
cally by the left and right fasteners; that is, fixing the
equipment by so-called vertical tightening is generally
done.
[0003] In addition, in the equipment related to the rails,
the fasteners are sometimes loosened by the vibration
and the shock from the vehicles running on the rails. Now
fittings for detent of any nuts have been developed (cf
patent document 2).

[Description of the Prior Art]

[Patent Documents]

[0004]

[Patent Document 1]Japanese Unexamined Patent
Application Publication No. 2010-229642
[Patent Document 2]Japanese Patent No. 5641511

[Disclosure of the Invention]

[Problems to be Solved by the Invention]

[0005] Previously, the rectangular parallelepiped
wooden sleepers were the mainstream but the sleepers
of various materials have recently been used instead of
the wooden sleepers, and in many cases, the cross-sec-
tion of the sleepers of these various materials is a trap-
ezoid. The conventional equipment have a problem that
when the sleeper having a trapezoidal slope is tightened
by the vertical tightening, the direction in which tightening
force is concentrated does not follow the trapezoidal
slopes.
[0006] Furthermore, in order to prevent the buckling of
the rails, it should be put into consideration that the rails
may be shifted in the longitudinal direction not only of the
sleeper but also of the tracks. The equipment for pre-
venting the buckling of the rails is required to have a
structure for preventing the shifting of the rails fixed to

the sleeper by allowing multi-directional resistance to be
generated.
[0007] Therefore, relating to equipment to prevent the
buckling and shifting of the rails in which the members
sandwiching the top and bottom faces of the sleeper are
tightened by means of the fasteners, it is an object the
present invention to provide equipment in which the di-
rection of tightening force for the sleeper having a trap-
ezoidal cross-section is concentrated along the trapezoi-
dal slopes.
[0008] Another object of the present invention is to pro-
vide equipment which can lighten a burden of mounting
and maintenance work by use of a rail creep prevention
plate and linking devices in combination with the known
equipment for preventing the buckling and shifting of the
rails fixed to the sleeper to generate the longitudinal di-
rectional resistance of the sleeper thereof by providing a
buckling prevention plate restricted within the ballasts
such that the rails fixed to the sleeper is prevented from
buckling and shifting more effectively as a result of al-
lowing the multi-directional resistance of the sleeper to
be generated.

[Means for solving the problem]

[0009] In order to achieve the above objective, accord-
ing to the present invention, the claim 1 is directed to
safety equipment for preventing the buckling and shifting
of rails, comprising: a lower fixing member having a lower
sleeper support supporting a bottom face and lower trap-
ezoidal slopes of a sleeper whose cross-section is a trap-
ezoid exclusive of a square and a rectangle, and a pair
of lower joints formed at outer side ends of the lower
sleeper support in lateral symmetry; an upper fixing mem-
ber having an upper sleeper support supporting a top
face and upper trapezoidal slopes of the sleeper whose
cross-section is the trapezoid exclusive of the square and
the rectangle, and a pair of the upper joints formed at
outer side ends of the upper sleeper support in lateral
symmetry; a left fastener tightening the upper and lower
joints provided on the left side; a right fastener tightening
the upper and lower joints provided on the right side; and
the left and right fasteners tightening up such that longi-
tudinal directions of the left and right fasteners are in
parallel to the trapezoidal slopes of the sleeper, respec-
tively.
[0010] The claim 2 is directed to the safety equipment
for preventing the buckling and shifting of the rails, where-
in the lower fixing member comprises a rail creep pre-
vention plate insertion space.
[0011] The claim 3 is directed to the safety equipment
for preventing the buckling and shifting of the rails, further
comprising a linking device to connect the safety equip-
ment for preventing the buckling and shifting of the rails.
[0012] The claim 4 is directed to the safety equipment
for preventing the buckling and shifting of the rails, in
which the upper joint, comprising: a joint piece holder; a
removable joint piece; and said joint piece holder and

1 2 



EP 3 162 957 A1

3

5

10

15

20

25

30

35

40

45

50

55

said joint piece including a linking device holder which
has a serrated portion; said linking device including a
joint bar which has serrated portions on both faces of the
linking device; and said linking device being sandwiched
by the joint piece holder and the joint piece; and said
linking device being tightened by the left and right fas-
teners.
[0013] The claim 5 is directed to the safety equipment
for preventing the buckling and shifting of the rails, where-
in at least one set of the upper and lower joints provided
on the left side and the upper and lower joints provided
on the right side has the removable joint piece.
[0014] The claim 6 is directed to the safety equipment
for preventing the buckling and shifting of the rails, in
which said lower joint including a structure to prevent the
left and right fasteners from falling off and loosening in
which a fastener fall-off and looseness prevention fitting
is used; and said upper joint including a structure to pre-
vent the left and right fasteners from loosening in which
a fastener looseness prevention fitting is used.

[Effects of the Invention]

[0015] As present invention of the safety equipment
for preventing the buckling and shifting of the rails, by
the fasteners tightening up such that a longitudinal direc-
tion of the fasteners are in parallel to the trapezoidal
slopes of the sleeper, so-called slant tightening, has an
effect on a tightening force concentrating along the trap-
ezoidal slopes of the sleeper. In this invention, the slant
tightening becomes possible that the fastener contact
face i.e. the face which contacts a bolt head or a nut is
vertical in relation to the trapezoidal slope of the sleeper.
The slant tightening strengthens the tightening force, and
is useful for the site of much vibration and shock where
the strong tightening force is required. The strong tight-
ening force increases the durability of the safety equip-
ment for preventing the buckling and shifting of the rails
of the present invention, and to increase the durability
improves the safe services of the railways.
[0016] In addition, the present invention of the safety
equipment for preventing the buckling and shifting of the
rails prevents more effectively the buckling and shifting
of the rails by generating a multi-directional resistance
including longitudinal and lateral directional resistance
exerted by a buckling prevention plate used in combina-
tion with the rail creep prevention plate restricted within
the ballasts. In addition, the safety equipment for pre-
venting the buckling and shifting of the rails used in com-
bination with or connected to the linking device absorbs
the vibration and the shock from the vehicles running on
the rails and generates not only the longitudinal direc-
tional resistance of the sleepers but also the multi-direc-
tional resistance thereof. By generating the multi-direc-
tional resistance, the safety equipment for preventing the
buckling and shifting of the rails maintains a distance
between the adjourning sleepers and to prevent the buck-
ling and shifting of the rails.

[0017] In addition, the present invention of the safety
equipment for preventing the buckling and shifting of the
rails prevents the shifting into the railroad direction by
bringing the serrated portion of the joint bar of the linking
device and that of the linking device holder of the upper
fixing member into mesh with each other when the ser-
rated portions are tightened by the fasteners.
[0018] In addition, the present invention of the safety
equipment for preventing the buckling and shifting of the
rails makes it possible to do slant tightening by mounting
removable joint pieces onto the conventional equipment.
The fastener contact face of each removable joint piece
makes it possible to do slant tightening by being vertical
in relation to the trapezoidal slopes of the sleeper.
[0019] In addition, the present invention of the safety
equipment for preventing the buckling and shifting of the
rails used in combination with the fastener fall-off and
looseness prevention fitting at each lower joint has an
effect to prevent the tightening force of each fastener
from declining as a result of its looseness and falling off,
and to maintain the durability of the safety equipment
against the vibration and the shock from the vehicles run-
ning on the rails. Furthermore, the present invention of
the safety equipment for preventing the buckling and
shifting of the rails has an effect to lighten the burden of
mounting it and its maintenance work by track mainte-
nance workers.

[Brief Description of Drawings]

[0020]

FIG. 1 is a perspective view of safety equipment for
preventing the buckling and shifting of the rails as
embodiment 1:
FIG. 2 is a comparison between vertical tightening
and slant tightening:
FIG. 3 are views of the way a rail creep prevention
plate is attached as embodiment 1; (a) is a front view
of the safety equipment for preventing the buckling
and shifting of the rails used in combination with the
twin rail creep prevention plate extending on both
sides of a buckling prevention plate, (b) is a front
view of the twin rail creep prevention plate, (c) is a
bottom view of the twin rail creep prevention plate,
(d) is a front view of the single rail creep prevention
plate extending on only one side of the buckling pre-
vention plate, (e) is a bottom view of the single rail
creep prevention plate, (f) is a back view of the single
rail creep prevention plate, (g) is a bottom view seen
from back side of the single rail creep prevention
plate, and (h) is a right side view of the safety equip-
ment for preventing the buckling and shifting of the
rails used in combination with the twin rail creep pre-
vention plate:
FIG. 4 are views of a linking device installed to an
upper fixing member as embodiment 1; (a) is a top
view, (b) is a front view with local section of right-
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upper joint, and (c) is a right side view:
FIG. 5 are views of a fastener fall-off and looseness
prevention fitting as embodiment 1; (a) is a top view,
(b) is a front view, and (c) is a right side view:
FIG. 6 are views of inserting a bolt for right side with
a fastener fall-off and looseness prevention fitting
into a fastener insertion space at a right-lower joint
as embodiment 1; (a) is a front view with local section
of the right-lower joint, (b) is a bottom view with local
section of a lower sleeper support, and (c) is a right
side view:
FIG. 7 is a description diagram of mounting process
of the safety equipment for preventing the buckling
and shifting of the rails as embodiment 1:
FIG. 8 is a bird’s eye view of mounting the safety
equipment for preventing the buckling and shifting
of the rails as embodiment 1: and
FIG. 9 is a description diagram of mounting process
of the safety equipment for preventing the buckling
and shifting of the rails as embodiment 2.

[Description of Embodiments]

[0021] The following embodiments will now be de-
scribed with reference to the accompanying drawings.
[0022] In this invention, a fastener can mean not only
a pair of bolt and nut, but also one of the bolt or nut. And
a longitudinal direction can mean a railroad direction, and
a lateral direction can mean a longitudinal direction of a
sleeper. And a creep can mean rails with the sleepers
shifting in the railroad direction. And a trapezoid means
a flat shape with four straight sides, one pair of opposite
sides being parallel while the other pair not being parallel
and said trapezoid does not include a square and a rec-
tangle.

[Embodiment 1]

[0023] FIG.1 is a perspective view showing an external
appearance of safety equipment 1 for preventing the
buckling and shifting of rails.
[0024] First, the structure of each part of the safety
equipment 1 will be described as follows. Reference nu-
merals 100 is a lower fixing member. The lower fixing
member 100 includes a lower joint 110 on the left side,
a lower joint 120 on the right side, a buckling prevention
plate 130, a rail creep prevention plate insertion space
140, and a lower sleeper support 150. The lower sleeper
support 150 supports a bottom face and lower trapezoidal
slopes of a sleeper whose cross-section is a trapezoid.
The pair of the lower joints of the lower fixing member
100 are formed at the outer side ends of the lower sleeper
support 150 in lateral symmetry. Hereinafter, a left-lower
joint 110 means the lower joint 110 provided on the left
side and a right-lower joint 120 means the lower joint 120
provided on the right side.
[0025] Reference numerals 200 is an upper fixing
member. The upper fixing member 200 includes an upper

joint 210 on the left side, an upper joint 220 on the right
side, and an upper sleeper support 230. The upper sleep-
er support 230 supports a top face and upper trapezoidal
slopes of the sleeper whose cross-section is the trape-
zoid. The pair of the upper joints of the upper fixing mem-
ber 200 are formed at the outer side ends of the upper
sleeper support 230 in lateral symmetry. Hereinafter, a
left-upper joint 210 means the upper joint 210 provided
on the left side and a right-upper joint 220 means the
upper joint 220 provided on the right side.
[0026] In this embodiment, the left-upper joint 210 in-
cludes a left-upper joint piece holder 211 and a remov-
able left-upper joint piece 212, and the right-upper joint
220 includes a right-upper joint piece holder 221 and a
removable right-upper joint piece 222. The upper joint
piece holder, i.e. each of the left-upper joint piece holder
211 and the right-upper joint piece holder 221 has a ser-
rated portion, and the bottom face of the upper joint piece,
i.e. each of the left-upper joint piece 212 and the right-
upper joint piece 222 has a serrated portion, too. The
bottom face of the left-upper joint piece 212 and the left-
upper joint piece holder 211 mesh with each other, and
the bottom face of the right-upper joint piece 222 and the
right-upper joint piece holder 221 mesh with each other,
too.
[0027] The lower joint, i.e. each of the left-lower joint
110 and the right-lower joint 120 includes a fastener con-
tact face which is vertical in relation to the trapezoidal
slope of the sleeper. Referring to the fastener contact
face, it may be attached to a fitting, which will be de-
scribed later as a fastener fall-off and looseness preven-
tion fitting 500 and a fastener looseness prevention fitting
600 provided between the fastener contact face and the
fastener. The upper joint piece of each upper joint, i.e.
each of the left-upper joint 210 and the right-upper joint
220 includes the fastener contact face which is vertical
in relation to the trapezoidal slope of the sleeper. The left
joint, i.e. each of the left-lower joint 110 and the left-upper
joint 210 is tightened by a left fastener 10. Similarly, the
right joint, i.e. each of the right-lower joint 120 and the
right-upper joint 220 is tightened by a right fastener 20.
[0028] Because the joint, i.e. each of the left-lower joint
110, the right-lower joint 120, the left-upper joint 210, and
the right-upper joint 220 has a structure including the
fastener contact face which is vertical in relation to the
trapezoidal slope of the sleeper, the fastener, i.e. each
of the left fastener 10 and the right fastener 20 tightens
up such that the longitudinal direction of each of the fas-
teners is in parallel to the trapezoidal slope of the sleeper,
respectively.
[0029] That is, the safety equipment 1 has an effect on
a tightening force concentrating along the trapezoidal
slopes of the sleeper as mentioned as slant tightening in
FIG. 2.
[0030] The safety equipment 1 prevents the buckling
and shifting of the rails fixed the sleepers because the
lateral directional resistance is generated by the buckling
prevention plate 130 restricted within the ballasts. By us-
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ing the means of generating not only the lateral directional
resistance but also the multi-directional resistance, pre-
venting the buckling and shifting of the rails may be more
effective.
[0031] As one of the means of generating the multi-
directional resistance, it is preferable to use a rail creep
prevention plate. In this embodiment, use of each the rail
creep prevention plate is shown as from FIG. 3(b) to 3(g),
i.e. the single rail creep prevention plate 310 and the twin
rail creep prevention plate 320. Each rail creep preven-
tion plate is formed with a notch and a hook. In the single
rail creep prevention plate 310, the notch 311 is formed
at a lower area inwardly but close to the shorter side and
the hook 312 is formed at the shorter side near said notch
311. In the twin rail creep prevention plate 320, the notch
321 is formed at a lower center area and the hook 322
is formed at the outer side of the notch 321. FIG. 3(a)
and FIG. 3(h) show the twin rail creep prevention plate
320 is attached into the rail creep prevention plate inser-
tion space 140. The twin rail creep prevention plate 320
is fixed by the notch 321 fitted to the rail creep prevention
plate insertion space 140. Then, the hook 322 prevents
the twin rail creep prevention plate 320 from falling off
the rail creep prevention plate insertion space 140. Re-
lating also to the fixing and prevention of falling off, the
single rail creep prevention plate 310 is the same as the
twin rail creep prevention plate 320. After mounting the
safety equipment 1 used in combination with any one of
the rail creep prevention plate on the sleeper, most part
of the lower fixing member 100 attached with any one of
the rail creep prevention plate is within the ballasts.
[0032] That is, the safety equipment 1 used in combi-
nation with any one of the rail creep prevention plate pre-
vents more effectively the buckling and shifting of the
rails by generating the multi-directional resistance includ-
ing the longitudinal and lateral directional resistance ex-
erted by the buckling prevention plate 130 used in com-
bination with the rail creep prevention plate restricted
within the ballasts.
[0033] As another means for generating the multi-di-
rectional resistance, it is preferred to use a linking device.
FIG. 4 are views of the linking device 400 installed to the
upper fixing member 200 of the safety equipment 1. The
relationship between parts of the linking device 400 and
the upper fixing member 200 is illustrated by FIG. 4. The
linking device 400 includes a bolt insertion space 410
and a joint bar 420 which has serrated portions on both
faces thereof. The bolt insertion space 410 is formed at
opposite side ends of the linking device 400. And, the
bolt insertion space 410 has a slit-like shape. Tops of the
upper fixing member 200 and the linking device 400 have
substantially open channel shapes, and the inside width
of the upper bottom face of the upper fixing member 200
is larger than the outside width of the bottom face of the
linking device 400. The upper fixing member 200 is
formed with bolt insertion spaces 240 and linking device
holders 250 which have serrated portions. The bolt in-
sertion spaces 240 are formed at opposite side ends of

the upper fixing member 200. And, each of the bolt in-
sertion spaces 240 has a slit-like shape. In this case,
each of the linking device holders 250 cooperates with
the bottom face of each upper joint piece and each upper
joint piece holder. Regarding the position of each bolt
insertion space 240 and each upper joint piece and each
upper joint piece holder, refer to FIG. 1. The linking device
400 is sandwiched by each upper joint piece holder and
each upper joint piece and tightened by each fastener.
[0034] That is, the safety equipment 1 used in combi-
nation with or connected to the linking device 400 has an
effect to prevent the shifting into the railroad direction by
bringing the serrated portions of the joint bar 420 of the
linking device 400 and that of the linking device holders
250 of the upper fixing member 200 into mesh with each
other when the serrated portions are tightened by each
fastener. In addition, the safety equipment 1 used in com-
bination with or connected to the linking device 400 ab-
sorbs the vibration and the shock from the vehicles run-
ning on the rails and generates not only the lateral direc-
tional resistance but also the multi-directional resistance.
By generating the multi-directional resistance, the safety
equipment 1 has an effect to maintain the distance be-
tween the adjourning sleepers and to prevent the buck-
ling and shifting of the rails.
[0035] Not only the tightening force concentrates along
the trapezoidal slopes of the sleeper but also the strength
of the safety equipment 1 itself is one of the most impor-
tant features to affect its durability against the vibration
and the shock from the vehicles running on the rails.
[0036] As one of means to enhance the strength of the
safety equipment 1 itself, it is preferable to use a tough
spheroidal graphite cast iron for the material of the lower
fixing member 100, the upper fixing member 200, each
rail creep prevention plate and the linking device 400,
and it is more preferable to use a material having a char-
acteristic equal to or more superior than that of the sphe-
roidal graphite cast iron.
[0037] That is, the safety equipment 1 whose material
is tough spheroidal graphite cast iron may reduce the risk
of the fracture of all parts.
[0038] Referring to the work of mounting a plurality of
the safety equipment 1, it is required to lighten a burden
of mounting it and its maintenance work.
[0039] As one of means to lighten the burden of mount-
ing the safety equipment 1 and its maintenance work, it
is preferable to make a structure to prevent the fastener
on each lower joint from falling off and loosening. In this
embodiment, the fastener fall-off and looseness preven-
tion fitting 500 is used. A shape of the fastener fall-off
and looseness prevention fitting 500 is illustrated by FIG.
5. The fastener fall-off and looseness prevention fitting
500 is a generally metal thin plate, and includes a top
510 which is flat-shaped, first roundabouts 530 which are
substantially C-shaped extending from boundaries 520
at both end portions of the top 510, fastener holders 540
which extend from the first roundabouts 530 vertically in
relation to the top 510, fastener supports 550 which ex-
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tend from the fastener holders 540 which are substan-
tially L-shaped, second roundabouts 560 which extend
from end portions of the fastener holders 540 via the outer
of the boundaries 520 which are curved near the first
roundabouts 530, and fastener side stops 570 which ex-
tend from the ends of the second roundabouts 560 which
are substantially L-shaped to form a bend. In the case of
inserting the bolt to the fastener fall-off and looseness
prevention fitting 500, the width between each fastener
holder 540 has a size to allow the sides of the bolt head
to be held resiliently. The fastener support 550 is opened
when the bolt head passes the fastener supports 550,
and returned to the original shape by the resilience after
the bolt head passes. Furthermore, a bolt insertion hole
580 is formed in the top 510. In this case, it is preferable
to use a stainless steel sheet having excellent durability
and resilience for the fastener fall-off and looseness pre-
vention fitting 500, or it is more preferable to use the
material having a characteristic equal to or more superior
than that of the stainless steel sheet.
[0040] A structure for inserting the fastener fall-off and
looseness prevention fitting 500 is illustrated by FIG. 6.
A description of the structure of the left-lower joint 110 is
omitted because the structure of the right-lower joint 120
is similar. In the right-lower joint 120, a reinforcement 121
is formed at the side face opposite to the face for sup-
porting the trapezoidal slope of the lower sleeper support
150 and at the side end of the fastener contact face. A
fastener insertion space 122 is formed in the space sur-
rounded by the opposite side face for supporting the trap-
ezoidal slope of the lower sleeper support 150, the fas-
tener contact face and the reinforcement 121. The fas-
tener insertion space 122 has a structure to allow the
insertion of the fastener fall-off and looseness prevention
fitting 500. Specifically, the upside of the fastener inser-
tion space 122 includes a ceiling 123 and a roundabout
124 extending along with a shape of the top 510 and the
first roundabout 530 of the fastener fall-off and looseness
prevention fitting 500, the downside of the fastener in-
sertion space 122 includes a taper 125 diverging down-
wardly, and the part of the taper 125 as well as a holder
of the second roundabout 560 of the fastener fall-off and
looseness prevention fitting 500 includes a notch 126.
Furthermore, a bolt insertion 127 is formed in the ceiling
123 of the fastener insertion space 122. The bolt insertion
127 in FIG. 6 has a slit-like shape opening at the side
end of the right-lower joint 120, or a long hole as a com-
bination of a rectangle and two semicircles.
[0041] The right fastener 20 i.e. a right bolt 21 or a right
nut 22 is inserted in the right-lower joint 120. The right
nut 22 will be described later. The fastener fall-off and
looseness prevention fitting 500 loaded with the right bolt
21 is inserted into the fastener insertion space 122 of the
right-lower joint 120 in FIG. 6. Because the first rounda-
bout 530 of the fastener fall-off and looseness prevention
fitting 500 fits in the roundabout 124 of the fastener in-
sertion space 122, the fastener fall-off and looseness pre-
vention fitting 500 prevents looseness and downward fall-

off thereof. In other words, because the flat face of the
fastener holder 540 holds the side face of the head of
the right bolt 21 and the bends of the fastener supports
550 supports the head of the right bolt 21 from below,
looseness and fall-off of the right bolt 21 are prevented.
[0042] That is, the safety equipment 1 used in combi-
nation with the fastener fall-off and looseness prevention
fitting 500 at each lower joint has an effect to prevent the
tightening force of each fastener from declining as a result
of its looseness and falling off, and to maintain the dura-
bility of the safety equipment 1 against the vibration and
the shock from the vehicles running on the rails. Further-
more, the safety equipment 1 has an effect to lighten the
burden of mounting it and its maintenance work by track
maintenance workers.
[0043] As one of means to lighten the burden of mount-
ing the safety equipment 1 and its maintenance work, it
is preferable to make a structure to prevent the fastener
on each upper joint from loosening. In this embodiment,
the fastener looseness prevention fitting 600 is used. A
shape of the fastener looseness prevention fitting 600 is
illustrated by FIG. 7. The fastener looseness prevention
fitting 600 is a generally metal thin plate, and includes a
bottom 610 which is flat-shaped, roundabouts 620 which
extend roundly from both end portions of the bottom 610
into the direction of the center of the bottom 610, and
fastener holders 630 which extend roundly from both end
portions of the roundabouts 620 outwardly. In the case
of inserting the nut to the fastener looseness prevention
fitting 600, the width between the fastener holders 630
has a size to allow the sides of the nut to be held resil-
iently. Tightening the nut permits the turn by limited fric-
tion of the fastener holder 630 shaped roundly, and after
the nut tightens, looseness is prevented by the resilience.
Furthermore, a bolt insertion hole 640 is formed in the
center of the bottom 610. In this case, it is preferable to
use the stainless steel sheet having excellent durability
and resilience to the fastener looseness prevention fitting
600, or it is more preferable to use the material having
the characteristic equal to or more superior than that of
the stainless steel sheet.
[0044] The right fastener 20 is inserted in the right-
upper joint 220. The right bolt 21 will be described later.
The fastener looseness prevention fitting 600 is set on
the right-upper joint piece 222 in the right-upper joint 220
and the right nut 22 is inserted from above into said fas-
tener looseness prevention fitting 600 in FIG. 7. A bolt
insertion hole 223 is formed in the right-upper joint piece
222. In this case, because the fastener looseness pre-
vention fitting 600 engages an inner wall of the linking
device 400 sandwiched by the right-upper joint piece
holder 221 and the right-upper joint piece 222, its turn
due to looseness is prevented. If the linking device 400
is not used, such turn is prevented because the fastener
looseness prevention fitting 600 engages an upper inner
wall of the upper fixing member 200. And because the
right nut 22 is held by the fastener holder 630 holding the
side face of the right nut 22, its looseness is prevented.

9 10 



EP 3 162 957 A1

7

5

10

15

20

25

30

35

40

45

50

55

[0045] That is, the safety equipment 1 used in combi-
nation with the fastener looseness prevention fitting 600
at each upper joint has an effect to prevent the tightening
force of each fastener from declining as a result of its
looseness and to maintain the durability of the safety
equipment 1 against the vibration and the shock from the
vehicles running on the rails. Furthermore, the safety
equipment 1 has an effect to lighten the burden of mount-
ing it and its maintenance work by track maintenance
workers.
[0046] Next, a procedure to mount the safety equip-
ment 1 onto the sleeper S is illustrated by using FIG. 7.
Herein, a right portion of the safety equipment 1 will be
described. The step regarding the left portion is substan-
tially the same as the right portion.
[0047] In the first step, the lower fixing member 100 is
set below the sleeper S.
[0048] In the second step, the fastener fall-off and
looseness prevention fitting 500 is inserted into the fas-
tener insertion space 122 of the right-lower joint 120, and
subsequently, the right bolt 21 is inserted into the fastener
fall-off and looseness prevention fitting 500 from below.
If the bolt insertion 127 has the slit-like shape, the fas-
tener fall-off and looseness prevention fitting 500 loaded
with the right bolt 21 is inserted in the fastener insertion
space 122 of the right-lower joint 120. Then, the right bolt
21 is inserted through the bolt insertion hole 580 in the
fastener fall-off and looseness prevention fitting 500 and
the bolt insertion space 127 of the right-lower joint 120.
[0049] In the third step, the upper fixing member 200
is set on the sleeper S. Then, the right bolt 21 is inserted
through the bolt insertion space 240 at the upper fixing
member 200.
[0050] In the fourth step, the linking device 400 is set
on the upper fixing member 200. Then, the right bolt 21
is inserted through the bolt insertion space 410 at the
linking device 400.
[0051] In the fifth step, the right-upper joint piece 222
is set on the linking device 400. Then, the right bolt 21 is
inserted through the bolt insertion hole 223 in the right-
upper joint piece 222.
[0052] In the sixth step, the fastener looseness pre-
vention fitting 600 is set on the right-upper joint piece
222. Then, the right bolt 21 is inserted through the bolt
insertion hole 640 in the fastener looseness prevention
fitting 600.
[0053] In the seventh step, the right nut 22 is attached
onto the fastener looseness prevention fitting 600 while
turning and tightening is done.
[0054] In this case, because each fastener tightens up
such that the longitudinal direction of each fastener is in
parallel to the trapezoidal slope of the sleeper S, the tight-
ening force concentrates along the trapezoidal slopes.
Thus, this embodiment solves the problem.
[0055] In this embodiment, the right bolt 21 is inter-
changeable with the right nut 22. In this case, the right
nut 22 can be inserted into the fastener fall-off and loose-
ness prevention fitting 500 levelly in relation to the top

510. Then, because the fastener side stop 570 is opened
when the nut passes the fastener side stop 570, and re-
turned to the original shape by the resilience after the nut
passes, fall-off of the right nut 22 horizontally in relation
to the top 510 is prevented. In the case, the width between
the fastener holders 540 has a size to allow the sides of
the right nut 22 to be held. Then, because the flat face
of the fastener holder 540 holds the side face of the right
nut 22 and the bends of the fastener supports 550 sup-
ports the right nut 22 from below, looseness and down-
ward fall-off of the right nut 22 are prevented. In the case
of inserting the right bolt 21 into the fastener looseness
prevention fitting 600, the width between the fastener
holders 630 has a size to allow the sides of the head of
the right bolt 21 to be held resiliently. Regarding the
mounting work of the safety equipment 1 to the sleeper
S, it is possible to adopt the steps as follows; in the second
step, the fastener fall-off and looseness prevention fitting
500 loaded with the right nut 22 being inserted into the
fastener insertion space 122 at the right-lower joint 120,
and in the seventh step, the right bolt 21 being inserted
into the right nut 22 from above before tightening is done.
[0056] FIG. 8 shows an example of mounting the safety
equipment 1 as embodiment 1. The safety equipment 1
used in combination with the single rail creep prevention
plate 310 attached to the inside of the railway in advance
is mounted to a little inner side from ends of the sleeper
S in FIG. 8. The safety equipment 1 used in combination
with the twin rail creep prevention plate 320 attached in
advance is mounted to the center of the sleeper S. Fur-
thermore, each the safety equipment 1 used in combi-
nation with the single rail creep prevention plate 310 at-
tached to the inside of the sleeper S in advance is con-
nected to the linking device 400 to forward and rearward
counterparts one another.
[0057] Which type of rail creep prevention plate is to
be used to each safety equipment 1, is considered de-
pending upon the situation of the tracks i.e. the magnitude
of vibration and shock from the vehicles running on the
rails and the frequency of earthquakes. Depending upon
some situation of the tracks, the rail creep prevention
plate may be not used.
[0058] In this case, the multi-directional resistance is
generated by use of the safety equipment 1 used in com-
bination with or connected to the linking device 400. The
buckling and shifting of the rails fixed the sleeper is more
effectively prevented by the multi-directional resistance
to be generated. Thus, this embodiment solves the prob-
lem.

[Embodiment 2]

[0059] As embodiment 2, FIG. 9 shows an example of
a conventional driving type of equipment for preventing
the buckling in which the present invention is applied.
[0060] Safety equipment 2 for preventing the buckling
and shifting of rails, which is showed as FIG. 9, sand-
wiches top and bottom faces of a sleeper S whose cross-
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section is a trapezoid by means of a lower sleeper support
of a lower fixing member 700 and an upper sleeper sup-
port of an upper fixing member 800. The lower fixing
member 700 includes a left-lower joint 710 and a right-
lower joint 720 at outer side ends of the lower sleeper
support in lateral symmetry, and the upper fixing member
800 includes a left-upper joint 810 and a right-upper joint
820 at outer side ends of the upper sleeper support in
lateral symmetry. The lower sleeper support supports the
bottom face and the lower trapezoidal slopes of the sleep-
er S, and the upper sleeper support supports the top face
and the upper trapezoidal slopes of the sleeper S. In this
embodiment, the safety equipment 2 has a structure sim-
ilar to the safety equipment 1 in the way that each fastener
does tightening at the joint i.e. at the left-lower joint 710,
and the right-lower joint 720 while the tightening is done
at the left-upper joint 810 and the right-upper joint 820.
[0061] The conventional driving type of equipment for
preventing the buckling features the vertical tightening.
In this embodiment, each joint includes a removable joint
piece. A fastener contact face of each joint piece is ver-
tical in relation to the trapezoidal slopes of the sleeper S.
[0062] That is, the safety equipment 2 makes it possi-
ble to do slant tightening by mounting removable joint
pieces onto the conventional equipment.
[0063] A buckling prevention pile plate 900 is driven
into the ballasts through the lower fixing member 700 and
the upper fixing member 800.
[0064] That is, the safety equipment 2 prevents the
buckling and shifting of the rails because the lateral di-
rectional resistance is generated by the buckling preven-
tion pile plate 900 restricted within the ballasts.
[0065] A structure of the right-lower joint 720 and the
right-upper joint 820 is illustrated by FIG. 9. A description
of a structure of the left-lower joint 710 and the left-upper
joint 810 is omitted because of the similar structures of
the right-lower joint 720 and the right-upper joint 820.
[0066] The right-lower joint 720 includes a removable
right-lower joint piece 721. Furthermore, a fastener in-
sertion space 722 is formed in the right-lower joint 720.
A part of the side end face of the right-lower joint 720 and
a part of the bottom face are formed open. A structure of
the fastener insertion space 722 is formed such that it is
possible to insert a fastener fall-off and looseness pre-
vention fitting 500 and the right-lower joint piece 721 put
together. Specifically, an upper portion of the fastener
insertion space 722 includes a ceiling 723 which matches
the shape of a top face on the right-lower joint piece 721
and side walls 724 which supports the fastener fall-off
and looseness prevention fitting 500, a lower portion of
the fastener insertion space 722 includes supports 725.
The inside width between the side walls 724 has a size
to allow the fastener fall-off and looseness prevention
fitting 500 to be held resiliently thereof. The inside width
between the supports 725 is less than the outer widths
of a first roundabout 530 and a second roundabout 560
of the fastener fall-off and looseness prevention fitting
500. And a bolt insertion hole 726 is formed in the ceiling

723 of the fastener insertion space 722. Said bolt inser-
tion hole 726 is a long hole. In this case, a fastener contact
face of the right-lower joint piece 721 is vertical in relation
to the trapezoidal slope of the sleeper S. And, a bolt in-
sertion hole 727 is formed in the right-lower joint piece
721.
[0067] The right-upper joint 820 includes a removable
right-upper joint piece 821. And, a bolt insertion hole 822
is formed in the right-upper joint 820. Said bolt insertion
hole 822 is a long hole. In this case, a fastener contact
face of the right-upper joint piece 821 is vertical in relation
to the trapezoidal slope of the sleeper S. And, a bolt in-
sertion hole 823 is formed in the right-upper joint piece
821. And, side walls 824 are formed at both side ends of
the right-upper joint piece 821. Because the first round-
about 530 engages the side walls 724, the fastener fall-
off and looseness prevention fitting 500 is prevented from
loosening, and because the first roundabout 530 or the
second roundabout 560 is supported by the support 725,
the fastener fall-off and looseness prevention fitting 500
is prevented from falling off downwardly. A fastener
looseness prevention fitting 600 is prevented from turning
because it engages the inner face of the side walls 824.
Referring to the mounting work of a right bolt 21 and a
right nut 22 and the prevention of looseness and fall-off
of the fastener fall-off and looseness prevention fitting
500 and the looseness of the fastener looseness preven-
tion fitting 600, the description is omitted because it is
substantially the same as embodiment 1.
[0068] Next, a procedure to mount the safety equip-
ment 2 onto the sleeper S is illustrated by FIG. 9. Herein,
the right portion of the safety equipment 2 will be de-
scribed. The step regarding the left portion is substan-
tially the same as the right portion.
[0069] In the first step, the lower fixing member 700 is
set below the sleeper S.
[0070] In the second step, the fastener fall-off and
looseness prevention fitting 500 and right-lower joint
piece 721 are inserted into the fastener insertion space
722 of the right-lower joint 720, and subsequently, the
right bolt 21 is inserted into the fastener fall-off and loose-
ness prevention fitting 500 from below. Then, the right
bolt 21 is inserted through the bolt insertion hole 580 in
the fastener fall-off and looseness prevention fitting 500,
the bolt insertion hole 727 in the right-lower joint piece
721 and the bolt insertion hole 726 in the right-lower joint
720.
[0071] In the third step, the upper fixing member 800
is set on the sleeper S. Then, the right bolt 21 is inserted
through the bolt insertion hole 822 in the right-upper joint
820.
[0072] In the fourth step, the right-upper joint piece 821
is set on the right-upper joint 820. Then, the right bolt 21
is inserted through the bolt insertion hole 823 in the right-
upper joint piece 821.
[0073] In the fifth step, the fastener looseness preven-
tion fitting 600 is set on the right-upper joint piece 821.
Then, the right bolt 21 is inserted through the bolt inser-
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tion hole 640 in the fastener looseness prevention fitting
600.
[0074] In the sixth step, the right nut 22 is inserted into
the fastener looseness prevention fitting 600 while turn-
ing and tightening is done.
[0075] In this case, because each fastener tightens up
such that the longitudinal direction of each fastener is in
parallel to the trapezoidal slope of the sleeper S, the tight-
ening force concentrates along the trapezoidal slopes.
Thus, this embodiment solves the problem.
[0076] In this embodiment, the right bolt 21 is inter-
changeable with the right nut 22, too. In this case, refer-
ence to the installing the right bolt 21 and right nut 22
and the prevention of looseness and fall-off of the loose-
ness of the fastener fall-off and looseness prevention fit-
ting 500 and the looseness of the fastener looseness
prevention fitting 600, will be omitted because it is sub-
stantially the same as embodiment 1. Regarding the
mounting work of the safety equipment 2 to the sleeper
S, it is possible to adopt the steps as follows; in the second
step, the fastener fall-off and looseness prevention fitting
500 loaded with the right nut 22 being inserted into the
fastener insertion space 722 at the right-lower joint 720,
and in the sixth step, the right bolt 21 being inserted into
the right nut 22 from above before tightening is done.
[0077] It is one of features in this embodiment that the
vertical tightening is possible without the use of any joint
pieces. While mounting the safety equipment 2 to the
sleeper S, it is possible to adopt the means without the
use of any joint pieces in the second and fourth steps.
[0078] That is, the safety equipment 2 is open to the
option to adopt either vertical tightening or slant tighten-
ing. Referring to judgment whether to adopt either vertical
tightening or slant tightening, it depends upon the situa-
tion of mounting site.
[0079] Thus, this invention is described referring to the
embodiments, but technical scope of this invention is not
limited by the following as the description of the embod-
iments. For example, regarding to the structure to prevent
looseness and fall-off of the fasteners, there are plenty
of alternative such as the fastener itself having the struc-
ture to be provided with such means. The means are not
limited to the use of the fastener fall-off and looseness
prevention fitting 500 and the fastener looseness preven-
tion fitting 600. If there are not necessary to use the fas-
tener fall-off and looseness prevention fitting 500, the
structure of each fastener insertion space might as well
be simplified. Referring to installing and mounting work,
if there are not necessary to link the safety equipment 1,
the structure of the upper fixing member 200 might as
well be simplified. And, the above-mentioned procedure
to mount the safety equipment 1 to the sleepers are mere-
ly examples, the number of the safety equipment 1 for
the sleepers is optional, and whether to use the rail creep
prevention plate to the safety equipment 1 or not is op-
tional, too. These arrangements are within technical
scope of this invention.

[Description of the reference numerals]

[0080] 1 and 2 ... safety equipment for preventing the
buckling and shifting of rails.
10 ... a left fastener, 20 ... a right fastener, 21 ... a right
bolt, and 22 ... a right nut. 100 ... a lower fixing member,
110 ... a left-lower joint, 120 ... a right-lower joint, 121 ...
a reinforcement, 122 ... a fastener insertion space, 123 ...
a ceiling, 124 ... a roundabout, 125 ... a taper, 126 ... a
notch, 127 ... a bolt insertion space, 130 ... a buckling
prevention plate, 140 ... a rail creep prevention plate in-
sertion space, and 150 ... a lower sleeper support.
200 ... an upper fixing member, 210 ... a left-upper joint,
211 ... a left-upper joint piece holder, 212 ... a left-upper
joint piece, 220 ... a right-upper joint, 221 ... a right-upper
joint piece holder, 222 ... a right-upper joint piece, 223 ...
a bolt insertion hole, 230 ... an upper sleeper support,
240 ... a bolt insertion space, and 250 ... a linking device
holder.
310 ... a single rail creep prevention plate, 311 ... a notch,
312 ... a hook, 320 ... a twin rail creep prevention plate,
321 ... a notch, and 322 ... a hook.
400 ... a linking device, 410 ... a bolt insertion space, and
420 ... a joint bar.
500 ... a fastener fall-off and looseness prevention fitting,
510 ... a top, 520 ... a boundary, 530 ... a first roundabout,
540 ... a fastener holder, 550 ... a fastener support,
560 ... a second roundabout, 570 ... a fastener side stop,
and 580 ... a bolt insertion hole.
600 ... a fastener looseness prevention fitting, 610 ... a
bottom, 620 ... a roundabout, 630 ... a fastener holder,
and 640 ... a bolt insertion hole.
700 ... a lower fixing member, 710 ... a left-lower joint,
720 ... a right-lower joint, 721 ... a right-lower joint piece,
722 ... a fastener insertion space, 723 ... a ceiling, 724 ...
a side wall, 725 ... a support, 726 and 727 ... a bolt in-
sertion hole. 800 ... an upper fixing member, 810 ... a left-
upper joint, 820 ... a right-upper joint, 821 ... a right-upper
joint piece, 822 and 823 ... a bolt insertion hole, 824 ... a
side wall.
900 ... a buckling prevention pile plate.
S ... a sleeper.

Claims

1. Safety equipment for preventing the buckling and
shifting of rails, comprising:

a lower fixing member having a lower sleeper
support supporting a bottom face and lower trap-
ezoidal slopes of a sleeper whose cross-section
is a trapezoid exclusive of a square and a rec-
tangle, and a pair of lower joints formed at outer
side ends of the lower sleeper support in lateral
symmetry;
an upper fixing member having an upper sleeper
support supporting a top face and upper trape-
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zoidal slopes of the sleeper whose cross-section
is the trapezoid exclusive of the square and the
rectangle, and a pair of upper joints formed at
outer side ends of the upper sleeper support in
lateral symmetry;
a left fastener tightening the upper and lower
joints provided on the left side;
a right fastener tightening the upper and lower
joints provided on the right side; and
the left and right fasteners tightening up such
that longitudinal directions of the left and right
fasteners are in parallel to the trapezoidal slopes
of the sleeper, respectively.

2. The safety equipment for preventing the buckling
and shifting of the rails according to claim 1, wherein
the lower fixing member comprises a rail creep pre-
vention plate insertion space.

3. The safety equipment for preventing the buckling
and shifting of the rails according to claim 1 or 2,
further comprising a linking device to connect the
safety equipment for preventing the buckling and
shifting of the rails.

4. The safety equipment for preventing the buckling
and shifting of the rails according to claim 3, in which
the upper joint, comprising:

a joint piece holder;
a removable joint piece; and
said joint piece holder and said joint piece in-
cluding
a linking device holder which has a serrated por-
tion;
said linking device including
a joint bar which has serrated portions on both
faces of the linking device; and
said linking device being sandwiched by the joint
piece holder and the joint piece; and
said linking device being tightened by the left
and right fasteners.

5. The safety equipment for preventing the buckling
and shifting of the rails as in one of claims 1-4, where-
in at least one set of the upper and lower joints pro-
vided on the left side and the upper and lower joints
provided on the right side has the removable joint
piece.

6. The safety equipment for preventing the buckling
and shifting of the rails as in one of claims 1-5, in
which said lower joint including a structure to prevent
the left and right fasteners from falling off and loos-
ening in which a fastener fall-off and looseness pre-
vention fitting is used; and
said upper joint including a structure to prevent the
left and right fasteners from loosening in which a

fastener looseness prevention fitting is used.
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