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(57) A working train (51) of a one-line unit system
includes hopper cars (53a to 53e) with new ballast (NB)
loaded thereon and a ballast working car (52). The bal-
last working car (52) has out-conveyors (57a, 57b) for
allowing already laid ballast (B) to be scraped up and

the scraped-up ballast to be conveyed onto a rearmost

hopper car (53e) and an unloading conveyor (58) con-

SYSTEM AND METHOD FOR REPLACEMENT OF TRACK BED BALLAST FOR RAILROAD

figured to unload the new ballast (NB) into a dug-up site
(21) where the ballast B has been scraped up. The hop-
per car (53a, -, 53e) has afirst belt conveyor (61) which
conveys the ballast (B) onto a forwardmost hopper car
(53a) and second and third belt conveyors (62, 63)
which convey the new ballast (NB) onto the unloading
conveyor (58).
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Description
Technical Field

[0001] The present invention relates to a system and
method for exchanging ballast at a railroad bed which
is laid under rail support ties.

Background Art

[0002] A railroad track has a railroad bed for allowing
car loads borne on the railroad ties to be distributed onto
the railroad bed. This kind of railroad bed is comprised
of layered ballast and there is a need for such ballast to
be exchanged, as required, so as to maintain the rail-
road track. As a ballast exchange method there are con-
ventionally known a first working method as shown in
FIG. 5 and a second working method as shown in FIG. 8.
[0003] In the first working method, a first working train
1 for scraping up the already laid ballast B and a second
working train 2 for carrying new ballast NB for exchange
are prepared. The first and second working trains 1 and
2 are each made up of an independent one-line unit sys-
tem and wait on the same tracks for maintenance to be
done.

[0004] The first working train 1 comprises a ballast
working car 4 for scraping up the already laid ballast B,
a plurality of hopper cars 5a, 5b for allowing the scraped-
up ballast B to be loaded thereon, and a track motor car
6 for hauling the ballast working car 4 and hopper cars
5a, 5b and running at low speeds.

[0005] The ballast working car 4 is located at the rear-
most position of the first working train 1. A ballast scrap-
ing-up device 8 is mounted at the rearmost end of the
ballast working car 4. As shown in FIG. 6, the ballast
scraping-up device 8 is equipped with a cutter 11 guided
beneath many ties 10 supporting two rails 9a, 9b. The
cutter 11 comprises an endless-like cutter link unit 12
and many scrapers 13 arranged at intervals along the
side surface of the cutter link unit 12. The cutter link unit
12 extends in a direction orthogonal to the rails 9a, 9b
in a position below the ties 10 and is rotationally and
continuously driven in an arrow direction by means of a
motor 14. IN this way, the ballast B beneath the ties 10
is scraped out toward the lateral side of the rails 9a, 9b.
[0006] The ballastB whichis scraped up by the ballast
scraping-up device 8 is conveyed by a first out conveyor
15 onto the upper side of the ballast working car 4 and
from there onto the rearmost hopper car 5b through a
second out conveyor 16.

[0007] AsshowninFIG. 5, the hopper cars 5a and 5b
each have a loading space 18 for allowing the ballast B
to be loaded thereon. At the loading spaces 18 of the
hopper cars 5a and 5b, main conveyors 19a and 19b
and feed-out conveyors 20a and 20b are located, re-
spectively. The main conveyors 19a and 19b are located
at the bottoms of the loading spaces 18 and horizontally
extend along the running direction of the hopper cars 5a
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and 5b. The feed-out conveyors 20a and 20b are locat-
ed at the discharge ends of the main conveyors 19a and
19b. The feed-out conveyor 20b of the rear hopper car
5b is situated astride relative to the loading space 18 of
the front hopper car 5a.

[0008] The first working train 1, while scraping up the
ballast B below the ties 10 through the ballast scraping-
up device 8, runs forward at low speed in a direction
away from a dug-up site 21 where the ballast B has been
scraped up. The ballast B which has been scraped up
by means of the ballast scraping-up device 8 is fed
through the first and second out conveyors 15 and 16
onto the loading space 18 of the rearmost hopper car
5b. The ballast B is sequentially fed through the main
conveyor 19b and feed-out conveyor 20b into the load-
ing space 18 of the front hopper car 5a.

[0009] The second working train 2 comprises a plu-
rality of hopper cars 23a, 23b and a track motor car 24
for propelling these hopper cars 23a, 23b toward the
dug-up site 21 set out above. The hopper cars 23a and
23b have loading spaces 25 where new ballast NB has
been loaded for exchange. Main conveyors 26a and 26b
and feed-out conveyors 27a and 27b are located atload-
ing spaces 25 of the hopper cars 23a and 23b, respec-
tively.

[0010] The main conveyors 26a and 26b are located
at the bottoms of the loading spaces 25 and horizontally
extend along the running direction of the hopper cars
23a and 23b. The feed-out conveyors 27a and 27b are
located at the discharge ends of the main conveyors 26a
and 26b. The feed-out conveyor 27b of the back hopper
car 23b is situated astride the loading space 25 of the
front hopper car 23a.

[0011] The second working train 2 is moved toward
the dug-up site 21 after the scraping-up operation of the
ballast B by the first working train 1 has been done.
When the front hopper car 23a has arrived at the dug-
up site 21, new ballast NB which has been loaded in the
loading space 25 is unloaded into the dug-up site 21
through the feed-out conveyor 27a of the front hopper
car 23a.

[0012] At this time, the new ballast NB loaded in the
loading space 25 of the rear hopper 23b is sequentially
fed through the main conveyor 26b and feed-out con-
veyor 27b into the loading space 25 of the front hopper
car 23a and from there into the dug-up site 21 through
the feed-out conveyor 27a.

[0013] In the second working method shown in FIG.
8, a first working train 31 for scraping up already laid
ballast B, a second working train 32 for loading the
scraped-up ballast B therein and a third working train 33
with new ballast NB loaded therein for exchange are
prepared. The first, second and third working trains 31
to 33, are each organized into an independent one-line
unit system. The first working train 31 and third working
train 33 wait on the same tracks 34 for maintenance to
be done there and the second working train 32 waits on
the adjacent track 35.
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[0014] The first working train 31 comprises a ballast
working car 37 for scraping up the ballast B and a track
motor car 6 hauling the ballast working car 37 and run-
ning at low speed. The ballast working car 37 has a bal-
last scraping-up device 8 of the same type as used in
the first working method set out above, a first out con-
veyor 15 and a second out conveyor 16. The ballast
scraping-up device 8 is provided at the front end of the
ballast working car 37 and located opposite to the track
motor car 6 for traction. The ballast B which has been
scraped up by means of the ballast scraping-up device
8 is fed from the first out conveyor 15 through the second
out conveyor 16 onto the waiting second working train
32 on the adjacent track 35.

[0015] The second working train 32 comprises a plu-
rality of mutually coupled trucks 38a to 38c and two track
motor cars 39a, 39b coupled together one at the front
and one at the rear. The trucks 38a to 38c each have
an empty loading space 40 and the ballast B which is
scraped up is loaded through the second out conveyor
16 into the empty loading space 40.

[0016] When the empty loading space 40 of one truck
38a is filled, then the trucks 38a to 38c are moved by
the track motor cars 39a, 39b on the track 25 and such
ballast B is loaded into the loading space 40 of the next
sequential truck 38b ---.

[0017] The third working train 33 comprises a plurality
of mutually coupled hopper cars 42a to 42c and two
track motor cars 43a, 43b coupled together one at the
front and one at the rear. The hopper cars 42a, -+, 42c
have a loading space 44 equipped with a hopper func-
tion and new ballast NB is loaded into the loading space
44.

[0018] Afterthe scraping-up of the ballast B by the first
working train 31 has ended, the third working train 33 is
moved to the dug-up site 21 where new ballast NB is
unloaded from the loading space 44 of the hopper cars
42a to 42c.

[0019] In the second working method, on the other
hand, the ballast scraping-up device 8 is located at the
front end of the ballast working car 37 and, with an ad-
vance of the ballast scraping-up operation, the ballast
working car 37 passes over the dug-up site 21. In the
operation of the second working method, however, a
worker walks into the dug-up site 21 after the ballast
scraping-up operation and itis necessary to insert many
tie support bases 46 beneath floated ties 10 as shown
in FIG. 7. By doing so, the tie 10 is supported on the tie
support base 46 so that the rails 9a, 9b are prevented
from sunking under the weight of the ballast working car
37.

[0020] According to the conventional first working
method, it is necessary to prepare a first working train
1 for scraping up the already laid ballast B and loading
it thereon and a second working train 2 with new ballast
NB loaded thereon for exchange. It is, therefore, neces-
sary to individually run the first and second working
trains 1 and 2 so that a maintenance operation is per-
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formed. As a result, many workers are needed and a
high labor cost is involved.

[0021] Further, the second working train 2 with new
ballast NB loaded thereon is moved to the dug-up site
21 at the track 3 after the ballast scraping-up operation
by the first working train 1 has ended, and it takes a lot
of time to switch the working trains from one track to
another track and it also takes a long time to perform a
ballast exchange operation.

[0022] According to the conventional second working
method, the trucks 38a to 38c need to wait for ballast B
which has been scraped up by the ballast working car
37 to be loaded therein on the track 35 situated adjacent
to the track 34 to allow maintenance to be done. It is,
therefore, necessary to block the two adjacent tracks 34
and 35 for such maintenance to be done, which may
involve some inconvenience in the running of trains.
[0023] In the second working method, in order to pre-
vent the sinking of the rails 9a and 9b, the worker walks
into the dug-up site 21 where the ballast B has been
scraped up, and it is necessary to mount the tie support
bases 46 manually beneath the ties 10. It is also neces-
sary to manually remove the tie support bases 46 from
the dug-up site 21 prior to the unloading of the new bal-
last NB into the dug-up site 21.

[0024] From this viewpoint, an extra operation is nec-
essary upon the insertion and removal of the tie support
bases 46 into and out of the dug-up site 21 and more
working operations are required. As a result, it takes a
lot of time and labor to perform the ballast exchange op-
eration.

[0025] Further, according to the second working op-
eration also, the first to third working trains 31 to 33 need
to be run individually and a ballast exchange operation
becomes greater in scale. For this reason, many more
workers are required than in the first working method
and there arises a greater labor cost problem.

[0026] Further, the third working train 33 with new bal-
last NB loaded therein is moved toward the dug-up site
21 at the track 34 after the ballast scraping-up operation
by the first working train 31 has ended. Therefore, a
greater time is required as in the first working method to
switch the first and third working trains 31 and 33 from
one track to another and it is not possible to perform a
ballast exchange operation efficiently.

[0027] The present invention is achieved with the
above-mentioned situations in view and it is accordingly
the object of the present invention to provide a ballast
exchanging system and method for a railroad bed which
can efficiently and positively perform a ballast exchang-
ing operation while reducing the number of workers and
cars involved in the ballast exchanging operation and
can reduce the ballast exchanging time involved.

Disclosure of Invention

[0028] In one aspect of the present invention there is
provided a ballast exchanging system for a railroad bed
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according to claim 1, comprising a working train formed
as a one-line unit system having a plurality of load car-
rying cars coupled together with new ballast loaded ther-
eon for exchange and a ballast working car coupled to
a rearmost load carrying car and having collecting
means configured to scrape up ballast which has al-
ready been laid under the railroad. The ballast working
car has out-conveying means configured to convey the
ballast which is scraped up by the collecting means to-
ward the rearmost load carrying car and unloading
means configured to unload the new ballast into a dug-
up site where the laid ballast has been scraped up, and
the load carrying cars have first conveying means con-
figured to sequentially convey the ballast which is con-
veyed through the out-conveying means from the rear-
most load carrying car toward a forwardmost load car-
rying car and second conveying means configured to
convey the loaded new ballast to the unloading means
of the ballast working car via the rearmost load carrying
car.

[0029] In another aspect of the present invention
there is provided a ballast exchanging method accord-
ing to claim 2, comprising a step of, while allowing the
ballast which is scraped up by the collecting means of
the ballast collecting car to be sequentially conveyed
from a rearmost load carrying car toward a forwardmost
load carrying car, supplying the new ballast which is
loaded on the load carrying car to the unloading means
of the ballast working car via the rearmost load carrying
car and a step of allowing the scraped-up ballast to be
replaced by the new ballast, for exchange, which is load-
ed in the working train of a one-line unit system.

Brief Description of Drawings
[0030]

FIG, 1 is a side view diagrammatically showing a
multi-car working train according to an embodiment
of the present invention;

FIG. 2 is a side view showing a hopper car having
first to third belt conveyors;

FIG. 3 is a plan view diagrammatically showing a
driving room and central monitoring room in a cabin
of a track motor car;

FIG. 4 is a block diagram diagrammatically showing
the central monitoring system;

FIG. 5 is a side view diagrammatically showing a
one-line unit system of first and second working
trains for use in a conventional first working method;
FIG. 6 is a perspective view showing a ballast
scraping-up device provided in the conventional
ballast working train;

FIG. 7 is a cross-sectional view showing a state in
which, in the conventional second working method,
railroad tie support bases are inserted in a dug-up
site where ballast has been scraped up; and

FIG. 8 is a side view diagrammatically showing a
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one-line unit system of a first, a second and a third
working train for use in a conventional second work-
ing method.

Best Mode for Carrying Out of the Invention

[0031] The embodiment of the present invention will
be explained below with reference to FIGS. 1 to 4.
[0032] FIG. 1 is a view diagrammatically showing a
working train 51 for use in the replacement of ballast B
under railroad ties 10 by new ballast. The working train
51 comprises a ballast working car 52, five hopper cars
53a to 53e serving as load carrying cars, and two track
motor cars 54a, 54b for hauling the ballast working car
52 and hopper cars 53a to 53e. The ballast working car
52, hopper cars 53a to 53e and track motor cars 54a,
54b are coupled into a one-line unit system and wait on
a track 50 for maintenance to be done.

[0033] The ballast working car 52 is located at the
rearmost end of the working train 51. The ballast work-
ing car 52 has a ballast scraping-up device 56 serving
as a ballast collecting means, and first and second out-
conveyors 57a, 57b serving as out-conveying means.
The ballast scraping-up device 56 is provided at the rear
end of the ballast working car 52. The ballast scraping-
up device 56 has a structure similar to that of the above-
mentioned conventional ballast scraping-up device 8
and its detailed explanation is omitted.

[0034] The ballast B scraped up by the ballast scrap-
ing-up device 56 is conveyed through the first out-con-
veyor 57a onto the upper side of the ballast working car
52 where it is fed from the first out-conveyor 57a onto
the second out-conveyor 57b. The second out-conveyor
57b extends toward the rearmost hopper car 53e above
the ballast working car 52.

[0035] Further, the ballast working car 52 has an un-
loading conveyor 58 serving as an unloading means.
The unloading conveyor 58 is located below the second
out-conveyor 57b and situated substantially horizontally
along a running direction of the ballast working card 52.
A discharge end 58a of the unloading conveyor 58 is
projected more rearwardly than the first out-conveyor
57a above the ballast scraping-up device 56.

[0036] The hoppercars53ato53e, each, have aload-
ing space 60. The loading space 60 of the forwardmost
hopper car 53a is set in an empty state so as to allow
the scraped-up ballast B to be loaded therein. In the
loading spaces 60 of the remaining hopper cars 53b to
53e, on the other hand, new ballast NB is loaded for ex-
change.

[0037] In the loading space 60 of the respective hop-
per cars 53a to 53e, a first belt conveyor 61 is provided
as a first conveying means and second and third belt
conveyors 62 and 63 are provided as second conveying
means.

[0038] As bestshowninFIG. 2, the first belt conveyor
61 comprises a receiving conveyor 61a and a discharg-
ing conveyor 61b. These conveyors 61a, 61b are set by
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a plurality of stays 64 above the loading space 60. And
the conveyors 61a and 61b are arranged in one row
above the loading space 60 and driven toward a front
side from the rear side of the working train 51.

[0039] The receiving conveyor 61a and discharging
conveyor 61b are upwardly tilted from the receiving side
toward the discharging side along the conveying direc-
tion of the ballast B. By this tilted structure, the receiving
end of the discharging conveyor 61b is situated below
the discharging end of the receiving conveyor 61a. And
between the mutually adjacent hopper cars 53a, -+, 53e
the discharging end of the discharging conveyor 61b is
situated above the receiving end of the receiving con-
veyor 61a. Atthe rearmost hopper car 53¢, the receiving
end of the receiving conveyor 61a is situated below the
discharge end of the second out-conveyor 57b of the
ballast working car 52.

[0040] Therefore, the ballast B scraped up by the bal-
last scraping-up device 56 is fed from the second out-
conveyor 57b onto the first belt conveyor 61 of the rear-
most hopper car 53e. The ballast B is conveyed sequen-
tially through the first belt conveyor 61 of the hopper cars
53a to 53d into the loading space 60 of the forwardmost
hopper car 53a.

[0041] The second belt conveyor 62 is located at the
bottom portion of the loading space 60 and horizontally
extends along the running direction of the hopper cars
53ato 53e. The second belt conveyor 62 is driven from
the front side of the working train 51 toward the rear side.
The discharging end of the respective second belt con-
veyor 62 is located at the back side of the loading space
60 of the respective hopper cars 53a to 53e.

[0042] The third belt conveyor 63 extends in an up-
wardly tilted direction from the back of the loading space
60 rearwardly. The third belt conveyor 63 is driven from
the forward side of the working train 51 toward the rear
side in a way to follow the second belt conveyor 62. The
discharge end of the third belt conveyor 63 is located
above the forward portion of the loading space 60 of the
rear hopper cars 53b to 53e. At the rearmost hopper car
53e, the discharging end of the third belt conveyor 63 is
located above the receiving end 58b of the above-men-
tioned unloading conveyor 58.

[0043] As seen from the above, new ballast NB load-
ed into the loading space 60 is sequentially sent through
the second and third belt conveyors 62 and 63 into the
loading space 60 of the rearmost hopper car 53e and
from there onto the unloading conveyor 58 of the ballast
working car 52.

[0044] The track motor cars 54a and 54b are located
at the forwardmost side of the working train 51 and haul
the ballast working car 52 and hopper cars 53a to 53e
at a given speed by means of a low-speed running de-
vice not shown. For this reason, the working train 51 is
moved at a low speed in a direction away from a dug-
up site 21 where the ballast B has been scraped up.
[0045] The track motor cars 54a and 54b each include
a crew attended cabin 65. As shown in FIG. 3, the cabin
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65 has an operation room 66 and central monitoring
room 67. The central monitoring room 67 has a plurality
of monitors 68. The monitors 68 display the scraping-up
state of the ballast B, unloading state of the new ballast
NB, conveying state of the ballast B sent on the first belt
conveyor 61 and conveying state of the new ballast NB
sent on the second belt conveyor 62.

[0046] As shown in FIG. 1, a color camera 70 is set
on the rear end of the ballast working car 52 to photo-
graph the scraping-up state of the ballast B and unload-
ing state of the new ballast NB. Similarly, a color camera
71 is set at the discharge end of the discharging con-
veyor 61b of the respective hopper cars 53a to 53e to
photograph the loading space 60 from above. The video
signals taken by the color cameras 70, 71 are sentto a
control unit 72 for image division and to a transmit/re-
ceive unit 74 via a controller 73 and transmitted from an
antenna 75 of the transmit/ receive unit 74.

[0047] Further, alight illumination unit 76 (see FIG. 4)
is set on the rear end of the ballast working car 52 and
on the loading space 60 of the respective hopper cars
53a to 53e. The light illumination unit 76 illuminates a
ballast scraping-up site and a conveying path of the bal-
last B. By doing so it is possible to secure a uniform il-
lumination of an object.

[0048] Asshownin FIG. 4, the monitors 68 of the cen-
tral monitoring room 67 are connected through a con-
troller 78 to a transmit/receive unit 79. The transmit/re-
ceive unit 79 has an antenna 80. The antenna 80 re-
ceives a video signal transmitted from the antenna 75
of the transmit/receive unit 74. The scraping-up state of
the ballast B, unloading state of the new ballast NB, and
conveying states of the ballast B and new ballast NB are
displayed as video images on the monitors 68.

[0049] The monitor 68 includes a liquid crystal display
80 having a four-segmented image screen and a touch
panel type operation display 81. The operation display
81 has a finger actuated image screen and, upon finger
actuation, an image on the screen of the liquid crystal
display 80 can be switched.

[0050] Now the working process will be explained be-
low in connection with the replacement of the already
laid ballast by the new ballast.

[0051] First, the working train 51 waiting on the track
50 is moved to a location for maintenance to be done.
And the ballast scraping-up device 56 of the ballast
working car 52 is driven to cause it to slide beneath the
ties 10 from the lateral sides of the rails 9a, 9b.

[0052] In this state, the working train 51 is forwardly
moved at low speeds to allow the ballast B which has
already been laid beneath the railroad ties 10 to be se-
quentially scraped up. The scraped-up ballast B is con-
veyed through the first and second out-conveyor 57a
and 57b onto the first belt conveyor 61 of the rearmost
hopper car 53e and from there past the first conveyors
61 of these hopper cars 53d to 53b onto the loading
space 60 of the forwardmost hopper car 53a. In this way,
the scraped-up ballast B is once loaded into the loading
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space 60 of the forwardmost hopper car 53a.

[0053] The new ballast NB loaded in the rearmost
hopper car 53e is transported onto the unloading con-
veyor 58 of the ballast working car 52 through the cor-
responding second and third belt conveyors 62 and 63,
which at the same time the ballast B is scraped up. The
new ballast NB is unloaded through the unloading con-
veyor 58 into the dug-up site 21 where the ballast B has
been scraped up.

[0054] The new ballast NB loaded in the intermediate
hopper cars 53b to 53d is conveyed toward a sequen-
tially rearward hopper cars 53c to 53e through the cor-
responding second and third belt conveyors 62 and 63
in the respective loading spaces 60. By doing so, the
new ballast NB is unloaded into the dug-up site 21 from
the unloading conveyor 58 of the ballast working car 52.
[0055] The ballast B which has been conveyed into
the loading space 60 of the forwardmost hopper 53a is
conveyed onto the sequentially rearward hopper cars
53b, -+, 53e through the corresponding second and third
belt conveyors 62 and 63. With an advance of an ex-
change between the ballast B and he new ballast NB,
therefore, the new ballast NB is conveyed from the load-
ing space 60 of the hopper cars 53b, -+, 53e, while at
the same time the scraped-up ballast B is loaded into
that loading space 60 involved.

[0056] By doingso, anexchangeis made between the
new ballast NB and the scraped-up ballast B in the work-
ing train 51 of a thus organized single-unit line system.
[0057] Further, during the ballast exchange operation,
the scraping-up state of the ballast B, unloading state
of the new ballast NB, and conveying states of the bal-
last B and new ballast NB are photographed by means
of color cameras 70 and 71. Those video signals from
the color cameras 70 and 71 are transferred to the cen-
tral monitoring room 67 of the track motor cars 54a, 54b
where they are displayed on the monitors 68.

[0058] For the monitoring personnel it is possible to
monitor the scraping-up state of the ballast B, conveying
state of it, etc., in the central monitoring room 67 in the
working train 51. It is, therefore, possible to immediately
perceive any abnormal state in the scraping up of the
ballast B, unloading of the new ballast NB and convey-
ing of the ballast B. In such an abnormal time, a prompt
action can be taken by quickly stopping the ballast
scraping-up device 56, and conveyors 57a, 57b, 58, 61,
62, 63, and issuing an alarm sound.

[0059] According to such a ballast exchanging meth-
od, it is possible to scrape up the ballast B under the
railroad ties 10 while, at the same time, unloading the
new ballast NB loaded on the hopper cars 53b to 53e
into the dug-up site 21 where the ballast B has been
scraped up. After the already laid ballast B has been
scraped up, it is possible to promptly shift a working
phase to a track maintenance phase with the use of the
new ballast NB. It is, therefore, possible to promptly per-
form the ballast exchanging operation, while suppress-
ing any warp on the track 50 to a minimal extent.
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[0060] Further, since the ballast scraping-up device
56 is provided at the rear end of the ballast working car
52 and, in addition, the working train 51 is moved in a
direction away from the dug-up site 21 where the laid
ballast B has been scraped up, there occurs no running
of the heavy working train 51 over the dug-up site 21. It
is also not necessary to perform any cumbersome work
by inserting the tie support bases at the dug-up site 21
and removing the tie support bases at a time of unload-
ing the new ballast NB into the dug-up site. It is possible
to suppress the working steps of the maintenance to a
minimal extent and reduce the working time involved.
[0061] Further, a series of working steps from the
scraping up of the already laid ballast B to the unloading
of the new ballast NB can be continuously done by one
working train 51. Itis, therefore, not necessary to switch
the ballast scraping-up working train and new ballast un-
loading train from one track to another as encountered
in the prior art. This contributes to a shortening of the
working time and there is no hindrance to the running of
railroad trains.

[0062] Further, the working train 51 is constructed of
a one-line unit system and, in comparison with the con-
ventional second working method in particular, it is pos-
sible to reduce the number of the track motor cars 54a,
54b and hopper cars 53a to 53e as well as the number
of workers on the running of the working train 51. There-
fore, any larger-scale of working with the adjacent two
tracks closed is unnecessary and the ballast exchang-
ing cost can be reduced.

Industrial Applicability

[0063] According to the present invention, as set out
in more detail above, since it is not necessary to effect
track switching between a plurality of working trains and
close the adjacent two tracks, a ballast exchanging op-
eration can be efficiently done in a shorter time without
any hindrance to the running of railroad trains and it is
possible to reduce the cost involved in the ballast ex-
change.

Claims

1. A ballast exchanging system for a railroad bed
where ballast has already been laid under railroad
ties on which rails are supported, comprising

a working train formed as a one-line unit sys-
tem capable of running on the rails and having a
plurality of load carrying cars coupled together with
new ballast loaded thereon for exchange, and a bal-
last working car coupled to a rearmost load carrying
car and having collecting means configured to
scrape up the laid ballast, wherein

the ballast working car has out-conveying
means configured to convey the ballast which is
scraped up by the collecting means toward the rear-
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most load carrying car and unloading means con-
figured to unload new ballast into a dug-up site
where the laid ballast has been scraped up; and
the load carrying car has first conveying
means configured to sequentially convey the ballast
which is conveyed through the out-conveying
means from the rearmost load carrying car toward
a forwardmost load carrying car and second con-
veying means configured to convey the loaded new
ballast onto the unloading means of the ballast
working car via the rearmost load carrying car.

A ballast exchanging system according to claim 1,
wherein the load carrying car has a loading space
with the new ballast loaded thereon, the first con-
veying means is arranged above the loading space,
and the second conveying means is arranged at the
bottom portion of the loading space.

A ballast exchanging system according to claim 1,
wherein the working train includes a self-running
traction car configured to self-run while hauling the
load carrying cars and ballast working car, and the
traction car is arranged at the forwardmost side of
the working train to haul the ballast working car in
a direction away from the dug-up site.

A ballast exchanging system according to claim 3,
wherein the ballast working car has a camera con-
figured to photograph the scraping-up state of the
laid ballast and unloading state of the new ballast,
and the traction car has a monitoring room where a
monitor unit is arranged to display video information
taken by the camera.

A ballast exchanging system according to claim 4,
wherein the load carrying car has a camera config-
ured to photograph the conveyed state of the
scraped-up ballast and video information taken by
the camera is displayed on the monitor unit of the
monitoring room.

A ballast exchanging method for a railroad bed,
comprising

a step of preparing a working train formed as
a one-line unit system having a ballast working car
including collecting means configured to scrape up
ballast already laid under railroad ties on which rails
are supported and unloading means configured to
unload new ballast into a dug-up site where the laid
ballast has been scraped up and a plurality of load
carrying cars sequentially coupled together, before
the ballast working car, with new ballast loaded ther-
eon for exchange;

a step of, while allowing the ballast which is
scraped up by the collecting means of the ballast
working car to be sequentially conveyed from a
rearmost load carrying car toward a forwardmost
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load carrying car, supplying the new ballast which
is loaded on the load carrying cars to the unloading
means of the ballast working car via the rearmost
load carrying car; and

a step of, by doing so, allowing the scraped-
up ballast to be replaced by the new ballast, for ex-
change, which is loaded in the working train of a
one-line unit system.

A ballast exchanging method according to claim 6,
wherein the working train, while scraping up the al-
ready laid ballast, is run in a direction away from the
dug-up site.
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