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METHOD OF AND ARRANGEMENT FOR
REHABILITATING A BALLAST BED OF A
TRACK

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The present invention refers to a method of and arrange-

ment for rehabilitating a ballast bed of a track by installing
a protective layer between a subgrade and a layer of ballast.

In general, rchabilitation of a ballast bed includes a
continuous removal of old ballast to expose the subgrade,
discharging a gravel-sand layer over the exposed subgrade
and forming a protective layer for the subgrade by compact-
ing the sand layer.

U.S. Pat. No. 4,479,439 discloses a mobile arrangement
for improving a track bed by continuously laying a protec-
tive sand layer between the subgrade and the ballast of the
track bed during continuous travel of a work vehicle in
operating direction. A vertically adjustable excavating chain
and conveyer belts for receiving and transporting old ballast
are arranged between two undercarriages of the work
vehicle which are provided for mobility of the work vehicle
on the track. Trailing the excavating chain in operating
direction is the discharge end of a conveyer belt assembly
consisting of several conveyer belts arranged in succession
in operating direction for transport of sand which forms the
protective layer for the subgrade. A further conveyer belt
assembly for introduction of new ballast is provided with its
discharge end behind the discharge end for laying the sand.
The work vehicle is further provided with a track lifting umit
for raising the track essentially centrally between the
on-track undercarriages and to allow a continuous removal
of dirty or fouled ballast. At the same time, sand is conveyed
to the construction site. and the sand is continuously dis-
tributed over the width of the track bed and drops through
the crib onto the exposed subgrade. After compacting the
sand over the subgrade, new ballast is continuously dis-
charged and planed over the protective sand layer.

U.S. Pat. No. 4357.874 describes a further mobile
arrangement for improving a track bed with two independent
and self-propelled work vehicles. Both work vehicles are
provided with an overhanging machine frame and have on
one end a vertically adjustable hoist which is supported on
both sides upon an undercarriage. At the construction site, an
assembled track section is lifted by the hoist off the track bed
and displaced towards a remote end of the machine frame of
the first vehicle. Subsequently, fouled ballast is removed by
the excavating means which is mounted on the second work
vehicle. The first work vehicle is then moved over the
trackless renewal section for discharging and compacting
sand and new ballast over the trackless renewal section.
Thereafter, the detached assembled track section is lowered
by the hoist onto the rehabilitated renewal section. The
mobile arrangement and method according to U.S. Pat. No.
4.357.874 is suitable for rehabilitating short track sections.

The publication entitled “Verfahren zur Verbesserung des
Planums auf vorhandenen Streckcen”, UIC-Codex 722ZE,
Internationaler Eisenbahnverband, Jan. 1, 1990, page 11,
describes another method of improving the subgrade of a
track by initially completely removing the fouled bailast by
means of a bed cleaning machine. Removed material is
partially laterally deposited or loaded onto suitable freight
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cars. Next, exposed subgrade is leveled, possibly with a
geotextile installed under the track between the ballast and
the subgrade, and the track is placed over the subgrade.
Thereafter, a gravel-sand layer is discharged from a dump
car and distributed to the required level with a ballast
planing machine. Subsequently, a tamping and lining
machine lifts the track panel off the track and compacts the
gravel-sand layer under the ties with enlarged tamping picks.
Finally. ballast is discharged from the dump car, the track is
lifted, the ballast is tamped and the track is correctly aligned.

German patent specification DE 42 37 712 A 1 describes
yet another mobile arrangement for rehabilitating the track
bed. including two separate work vehicles, with one work
vehicle supporting an excavating means for removing old
ballast and the other work vehicle supporting a track lifting
unit as well as a planing and compacting unit.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an
improved method and arrangement for rehabilitating a bal-
last bed of a track in a simple and cost-efficient manner
during a continuous travel of a work vehicle.

This object and others which will become apparent here-
inafter is attained in accordance with the present invention
by comminuting at least a portion of removed old ballast in

a rock crusher unit and discharging comminuted old ballast
over the exposed subgrade to form at least part of the
protective layer for the subgrade.

In this manner. a portion of old ballast can be reclaimed
during a continuously progressing subgrade rchabilitation
for use as at least one component of the protective layer for
the subgrade. Thus, the amount of old ballast being carried
off as well as the amount of sand to be transported to the
construction site can be reduced to thereby simplify the
subgrade rehabilitation through reduced transportation and
reduced material consumption while still maintaining the
work output.

Advantageously. the comminuted old ballast is mixed for
formation of the protective layer for the subgrade at a
desired ratio with sand which is transported by suitable
transport vehicles to the construction site. The old ballast is
suitably cleaned before being comminuted in order to main-
tain a desired quality of the protective layer.

In sitwations in which the old ballast bed is of relatively
small height, it is even possible to save the expensive
transportation of old ballast altogether by completely com-
minuting the old ballast for formation of the protective layer
for the subgrade while cutting the subgrade to the desired
height and laying excess soil and possibly old ballast to the
shoulders of the subgrade.

Preferably, undersized ballast is screened out before com-
minuting the old ballast and discharged over the exposed
subgrade so as to reduce the strain on the rock crusher unit.
Screened out undersized ballast is in particular suitable as
base for the protective layer being disposed between the
subgrade and the ballast bed.

In accordance with the present invention, a mobile
arrangement for subgrade rehabilitation includes a machine
frame which is supported by undercarriages for movement
in an operating direction along the track and is provided with
a rock crusher unit by which at least a portion of removed
old ballast is comminuted and subsequently transferred for
discharge over the exposed subgrade for formation of at least
part of a protective layer between the subgrade and the
ballast bed. This mobile arrangement assures in a very
simple manner a comminution of old ballast directly on the
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construction site without inhibiting a continuous operation
and without modification of the proven basic concept for
carrying out a continuous subgrade rehabilitation. With-
drawn and comminuted old ballast is transported by suitable
conveyer means from the rock crusher unit to the renewal
section fur discharge over the subgrade.

Preferably, the portion of old ballast which is reclaimed
for making the protective layer is withdrawn from the ballast
bed by a separate excavation unit to allow a removal of only
the upper. less fouled portion of the ballast bed for subse-
quent comminution. Trailing this excavation unit in operat-
ing direction is a main excavation unit by which the remain-
ing ballast bed together with cut subgrade is removed and
transported away for dumping onto freight cars. Suitably, the
main excavation unit is in communication with a further
conveyer belt which terminates in a discharge end situated
on one end of the machine frame above the freight car.

Through the arrangement of two excavation units within
the bending line of the lifted track, i.e. within the work area,
the productivity of the ballast bed excavation can be
increased and still usable ballast can be reclaimed for reuse
in an economical manner. The provision of a separate
leading excavation unit in addition to the main excavation

unit enables a removal of only an upper layer of the ballast
bed while the lower ballast layer mixed with soil can then be
completely removed by the main excavation unit. Since both
excavation units are positioned within the lifted track. the
height of the upper layer being reclaimed by the leading
excavation unit can be rapidly adjusted and modified in

dependence on the degree of contamination and on the need
of ballast quantity. Further, through the use of the trailing

main excavation unit, the exposed subgrade can be easily
positioned relatively deep so that the installation of the
protective layer for the subgrade is possible without chang-
ing the absolute track geometry.

The machine frame may be provided with a first carrier
frame which supports the rock crusher unit and a second
carrier frame which is linked to the first carrier frame and
positioned between two terminal undercarriages for support
of the two excavation units. In this manner, the lifting of a
track and a removal of old ballast through both excavation

units can be carried out at a same time as the comminution
of reclaimed old ballast without mutual interference and

with a minimum of transport distances.

According to another feature of the present invention, the
mobile arrangement includes a hopper which receives com-
minuted old ballast and in addition sand from an additional
conveyer belt so as to be able to make a desired mixture of
comminuted ballast and sand. This mixture for formation of
the protective layer between the subgrade and the ballast bed
is laid over the entire width of the protective layer by a
suitable swing-type conveyor belt for subsequent planing
and compaction. Sand is supplied from a suitably coupled
freight car via a further conveyer belt which extends from
the rearward end of the machine frame.

Preferably. excavated ballast is elevated to a vibrating
screen which removes dirt from the old ballast which is then
conveyed to the rock crusher unit for comminution. The
waste simply drops under the screen over the exposed
remaining old ballast. A further vibrating screen may be
placed between the entrance to the rock crusher unit in order
to separate undersized ballast from the old ballast before
being comminuted to minimize the strain on the rock crusher
unit.

BRIEF DESCRIPTION OF THE DRAWING

The above and other objects. features and advantages of
the present invention will now be described in more detail
with reference to the accompanying drawing in which:
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FIG. 1 is a side elevational view of a forward portion of
one embodiment of a mobile arrangement machine accord-
ing to the present invention for subgrade rehabilitation of the
ballast bed of a track;

FIG. 2 is a side elevational view of the rearward portion
of the mobile arrangement of FIG. 1; and

FIGS. 3 to 6 are side elevational views of further embodi-
ments of a mobile arrangement according to the present
invention for subgrade rehabilitation of the ballast bed of a
track.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Throughout all the Figures, the same or corresponding

elements are always indicated by the same reference numer-
als.

Referring now to the drawing, and in particular to FIGS.
1 and 2, there are shown respective side views of a forward
portion and a rearward portion of a mobile arrangement
generally designated by reference numeral 1, for subgrade
rehabilitation of a ballast bed 10 for support of a track 9. The:
mobile arrangement 1 includes an elongated machine frame
comprised of a forward carrier frame 2 and a rearward
carrier frame 4 arranged sequentially in operating direction
and linked by a suitable coupling. schematically indicated
by reference numeral 63. The carrier frames 2, 4 are sup-
ported on the track 9 by several undercarriages 8 for
mobility along the track 9 in operating direction as indicated
by arrow 28.

The forward carrier frame 2 is provided with a rock
crusher unit 3, and the rearward carrier frame 4 supports an
excavation unit § for excavating old ballast 6 to be commi-
nuted and a main excavation unit 7 which trails the exca-
vation unit 5 in operating direction and excavates the
remaining old ballast 6. Secured on the forward end of the
carrier frame 2 is an operator’s cab 13, and a central power
source 12 is located behind the operator’s cab 13 for
supplying power to all operating drives 11 and working units
of the arrangement 1. Further supported on the rearward
carrier frame 4 are additional operator’s cabs 13. each
including a control panel 14 for viewing and operating the
excavating units 5.7.

It will be appreciated by persons skilled in the art that the

excavating units S, 7 must contain additional apparatus
which does not appear in the drawing. For example, each
illustrated excavation unit . 7 includes an endless excavat-
ing chain which is led around the track 9. The excavating
chain extends underneath the track 9 over the width of the
ballast bed for immersion in the ballast to reclaim ballast as
the endless chain is moved therethrough. Moreover suitable
drives must be provided to operate the excavation units and
to raise and lower the same into and out of operating
position. However. this apparatus, like other necessary
apparatus, is not part of the invention, and has been omitted
from the Figures for the sake of simplicity.

The rock crusher unit 3 mounted on the forward carrier
frame 2 for comminuting the old ballast 6 is operated by a
drive 15 and includes an inlet opening 16 and an outlet
opening 17. Old ballast 6 is removed by the excavating unit
5 and transferred to the receiving end 33 of a first conveyer

belt arrangement 18 for transport or withdrawn old bailast 6
to the inlet opening 16 of the rock crusher unit 3. In the

nonlimiting example of FIG. 1. the conveyer belt arrange-
ment 18 is comprised of two conveyer belts extending
longitudinally in operating direction. with one conveyer belt
18a extending from the excavating unit 5 to the end of the
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carrier frame 4 and with the other conveyor belt 18b
extending from the trailing end or carrier frame 2 below the
conveyer belt 18a to the rock crusher unit 3. Comminuted
old ballast exiting the rock crusher unit 3 through outlet
opening 17 drops onto the receiving end 19 of the second
conveyer belt assembly 20 extending longitudinally in direc-
tion of the machine frame 2. The conveyer belt assembly 20
includes a horizontal conveyer belt 20a extending immedi-
ately below the outlet opening 17 and connected to an
ascending conveyer belt 20b which extends beyond the
trailing end of the carrier frame 2 towards the rear of the
carrier frame 4 via a conveyor belt 20c.

As further shown in FIG. 1. a screening unit 23 is
disposed between the inlet opening 16 of the rock crusher
unit 3 and the discharge end 21 of the conveyer belt 18b. The
screening unit 23 is provided with a vibrator 22 for sepa-
rating undersized ballast from old ballast é reclaimed from
the ballast bed 10 by the excavating unit 5 and transported
by the conveyer belt assembly 18. Disposed on the forward
or leading end of the carrier frame 2 is the discharge end 24
of a third conveyer belt assembly 25 which extends longi-
tudinally in operating direction. The conveyer belt assembly
25 includes several conveyor belts suitably arranged in
succession to transport remaining old ballast not excavated
by the excavation unit 5 from a receiving end 26 below the
discharge outlet 27 of the main excavation unit 7 to the
discharge end 24. Both excavating units 5. 7 are mounted to
the trailing carrier frame 4 between two terminal undercar-
riages 8, with the main excavating unit 7 trailing the
excavating unit § in operating direction and being provided
with a vibrator 30 and a drive unit 29 for vertical and lateral
adjustment. Arranged behind the receiving end of the exca-
vation unit 7 is a compacting unit 53 by which the exposed
and planed subgrade is compacted. The excavating unit S
which is also vertically and laterally adjustable and includes
a vibrator 31 is acted upon by a screening unit 34 which is
equipped with a vibrator 35 and extends between the dis-
charge end 32 and the receiving end 33 of the first conveyer

belt assembly 18.

As shown in particular in FIG. 2. the conveyor belt 20c of
the second conveyer belt assembly 20 terminates in a
discharge end 36 immediately above a hopper 39 for dump-
ing ballast comminuted by the rock crusher unit 3 and
transported by the second conveyor belt assembly 20 into
the hopper 39. In addition. sand 54 is introduced into the
hopper 39 via the discharge end 37 of a fourth conveyor belt
38 which has a receiving end 44 at the rearward end of the
carrier frame 4 and receives sand 54 from a conveyer belt 49
of a freight car which is linked to the trailing carrier frame
4 via a coupling 63. The hopper 39 in which comminuted old
ballast 6 and sand 54 are blended to form a ballast-sand
mixture S5 and is mounted on a swing-type conveyor belt 41
which pivots about a vertical axis 40 and has a discharge end
41a at a location directly before a planing and compacting
unit 42 which trails the compacting unit 53 and is provided
for planing and compacting the subgrade ballast-sand mix-
ture 58 for formation of a protective layer 43 for the
subgrade.

The trailing carrier frame 4 is further provided with two
track lifting units 45 which are spaced from each other in
operating direction. As shown in FIG. 2. the trailing carrier
frame 4 includes two frame parts 47 which are joined
together in the area of the central undercarriage 8 by a link
46 and shiftable relative to each other by a spindle drive 48.
Thus. the central undercarriage 8 can be raised to disengage
from the ballast bed 10 during operation.

At operation. the mobile arrangement 1 travels continu-
ously in direction of arrow 28. with the track 9 being raised
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by both track lifting units 45 in the area of the training
machine frame 4. The endless excavating chain of the

excavation unit S continuously withdraws the top layer of
the old ballast 6 of the ballast bed 10 and drops it via the

discharge end 32 onto the vibrating screen 34 for separating
waste or dirt from the withdrawn old ballast 6. The waste

drops through openings of the screen 34 directly over the
remaining ballast bed 10. Reclaimed old ballast 6 is trans-
ferred from the vibrating screen 34 to the first conveyer belt
assembly 18 for transport to the vibrating screen 23 which
is positioned before the inlet opening 16 of the rock crusher
unit 3. The screen 23 screens out undersized ballast (small
ballast stones) which drop directly onto the second conveyer
belt assembly 20 while the remaining old ballast 6 enters the
rock crusher unit 3 via the inlet opening 16 for comminution
to a desired, selectively adjustable grain size. The commi-
nuted old ballast 6 exits the rock crusher unit 3 via the outlet
opening 17 and is received by the second conveyer belt
assembly 20 for transport to the hopper 39. At the same time,
sand 84 is introduced into the hopper 39 from the conveyer
belt 49 of the freight car via the fourth conveyer belt
assembly 38. Comminuted old ballast 6 and sand 54 are
blended in the hopper 39 at a desired ratio which is adjust-
able through suitable control of the drives for the conveyer
belt assemblies 20. 38. Reference numeral S0 designates one
exemplified drive. The mixture of comminuted old ballast 6
and sand 54 is then discharged via the swing-type conveyor
belt 41 over the subgrade 51.

The endless excavating chain of the main excavation unit
7 withdraws the remaining old ballast 6 of the ballast bed 10
and. if necessary, excavates also part of the substructure of
the track bed to expose the subgrade 51. The remaining old
ballast 6 is thrown off the third conveyer belt assembly 25
and is loaded in the area of the discharge end 24 into the
freight car 52. The exposed and leveled subgrade 51 is then
compacted by the compacting unit 53. Immediately behind
the compacting unit 53, the subgrade ballast-sand mixture
55, prepared through blending comminuted old ballast 6
with sand 54. is released from the hopper 39 and discharged
over the subgrade. The planing and compacting unit 42
levels and consolidates the ballast-sand mixture 55 to form
the protective layer 43 for the subgrade 51. Immediately
before the rear undercarriage 8 of the trailing carrier frame
4. the track 9 is laid onto the compacted protective layer 43
for the subgrade 51. After operation of the mobile arrange-
ment 1, new ballast is disposed over the track 9 which is
lifted and with ballast falling under the track 9 being tamped
under the track ties.

Turning now to FIGS. 36, there are shown modifications
of the mobile arrangement 1. according to the present
invention. For sake of simplicity, same or corresponding
elements have been designated by same reference numerals
as used in FIGS. 1 and 2.

In the embodiment of the mobile arrangement 1 according
to FIG. 3. the leading excavating unit S for reclaiming part
of the old ballast 6 is mounted onto the leading carrier frame
2 which also supports the vertically adjustable and laterally
adjustable track lifting unit 45. Old ballast 6 partly with-
drawn by the first excavating unit § is transported to the inlet
opening 16 of the rock crusher unit 3 for comminution and
transferred to the second conveyer belt assembly 20 for
transport of comminuted old ballast 6 is transported through
the hopper 39. The hopper 39 is positioned below the
discharge end 37 of the fourth conveyer belt assembly 38 for
receiving sand 54 supplied from the freight car 52 which is
linked to the carrier frame 4. In the hopper 39. sand 54 drops
on the advancing comminuted old ballast 6 and is mixed
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with the old ballast 6 to provide a subgrade ballast-sand
mixture 55 which is supplied via the second conveyer belt
assembly 20 to the swing-type conveyor belt 41 for dis-
charge over the exposed subgrade 51. Remaining old ballast
6 withdrawn by the main excavating unit 7 is transported by
the third conveyer belt assembly 25 to the trailing end of the
mobile arrangement 1 for transfer to the coupled freight car
S2.

It will be appreciated by persons skilled in the art that
instead of being conducted through the hopper 39. the
second conveyor belt assembly 20 may certainly also pass
slightly underneath the outlet port of the hopper 39 so that
outflowing sand can be mixed with the old ballast advanced
past the outlet port of the hopper 39 by the conveyor belt
assembly 20.

The variation of the mobile arrangement 1 as shown in
FIG. 4 includes only the main excavating unit 7 by which the
entire old ballast 6 is withdrawn and transported via the third
conveyer belt assembly 25 to a screening unit 56 for
cleaning the old ballast 6. Cleaned old ballast then enters the
rock crusher unit 3 through inlet opening 16. with waste
being carried off via a conveyer belt 57. Comminuted old
ballast 6 is transported via the second conveyer belt assem-
bly 20 to the swing-type conveyor belt 41 for discharge over
the exposed subgrade S1. H desired. sand 34 may be
additionally supplied via the fourth conveyer belt assembly
38 and mixed with comminuted old ballast 6 in the hopper
39. New ballast 60 is supplied at the trailing end of the
mobile arrangement 1 via a conveyer belt 58 and a swing-
type conveyor belt 59 for discharge over the protective layer
43. The new ballast 60 is stored in a freight car 61 which is
coupled to the trailing carrier frame 4 of the mobile arrange-
ment 1.

In the embodiment of the mobile arrangement 1 according
to FIG. §. the excavating unit 5 is mounted to the leading
carrier frame 2 in form of two separately vertically adjust-
able shoulder chains which are spaced from each other
transversely to the operating direction for withdrawing old
ballast 6 from the tie end areca along the shoulder. The
remaining old ballast 6 laid under the track 9 is then
withdrawn and carried off by the trailing main excavating
unit 7 (not shown in FIG. 5).

The variation of the mobile arrangement 1 according to
FIG. 6 includes a specially designed main excavating unit 7
which trails the excavating unit 5 for withdrawing old
ballast. The excavating unit 7 includes two leveling chains
62 which are spaced from each other transversely to the
machine frame and pivotable about a vertical axis in a plane
underneath the track 9. Such leveling chains 62 which are
known per se and also referred to in U.S. Pat. No. 4.355.687
scrape remaining old ballast 6. possibly together with soil,
which is laterally deposited in the shoulder area of the
substructure to provide the subgrade 51 which is then
compacted by the compacting unit 53. The ballast-sand
mixture 55 and new ballast 60 are introduced via swing-type
conveyor belts 41 and 59 in a manner described in connec-
tion with FIG. 4.

As further indicated in FIGS. 3-8 by broken lines. racing
end sections of conveyor belt arrangements 20 and 25 are
partly foldable to allow a secure transfer of material during
transport between the coupled carrier frames 2, 4 and to
prevent conveyor sections from extending beyond the end of
the machine frame 2 when disengaging the carrier frames

2.4.

The mobile arrangement 1 according to the present inven-
tion is particularly suitable for rehabilitation or a very low
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ballast bed because in this situation the ballast bed can be
completely reclaimed through the excavating unit 5, cleaned
by the screening unit and supplied to the rock crusher unit.
Since the leveling chains 62 only 4 laterally convey the
scraped material towards the shoulder area of the
substructure, a transport thereof is advantageously elimi-
nated.

While the invention has been illustrated and described as
embodied in a method or and arrangement for rehabilitating
a ballast bed of a track. it is not intended to be limited to the
details shown since various modifications and structural
changes may be made without departing in any way from the
spirit of the present invention.

What is claimed as new and desired to be protected by
letters patent is set forth in the appended claims:

We claim:

1. A method of rehabilitating a ballast bed by installing a
protective layer between a subgrade and a layer of ballast,
comprising the steps of:

exposing the subgrade by continuously removing old

ballast from the ballast bed;

withdrawing and comminuting at least a portion of old
ballast;

mixing sand with comminuted old ballast to form a
ballast-sand mixture; and

discharging [comminuted old ballast] the ballast-sand
mixture over the exposed subgrade to form at least part
of the protective layer]; and

mixing sand with comminuted old ballast to form a
ballast-sand mixture and discharging the mixture upon
the exposed subgrade for formation of the protective
layer after removal of remaining old ballast].

2. The method of claim 1. further comprising the steps of
planing and compacting the protective layer. and discharg-
ing new ballast over the protective layer.

3. The method of claim 1. further comprising the step of
cleaning the portion of withdrawn old ballast before said
comminuting step.

4. The method of claim 1 wherein after withdrawal of the
portion of old ballast for comminution remaining old ballast
is scraped for disposal at a shoulders of the subgrade.

5. The method of claim 1. further comprising the step of
screening out undersized ballast from the portion of with-
drawn old ballast before said comminuting step. and dis-
charging the undersized ballast over the exposed subgrade.

6. A method of rehabilitating a ballast bed by installing a
protective layer between a subgrade and a layer of ballast
comprising the steps of:

exposing the subgrade by continuously removing old
ballast from the ballast bed;

withdrawing and comminuting at least a portion or old
ballast;

scraping remaining old ballast for disposal at a shoulder
of the subgrade; and

discharging comminuted old ballast over the exposed

subgrade to form at least part of the protective layer.

7. The method of claim 6, further comprising the steps of
planing and compacting the protective layer, and discharing
new ballast over the protective layer.

8. The method of claim 6, further comprising the step of
cleaning the portion of withdrawn old ballast before said
comminuting step.

9. The method of claim 6. further comprising the step of
screening out undersized ballast from the portion of with-
drawn old ballast before said comminuting step. and dis-
charging undersized ballast over the exposed subgrade.
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10. A method of rehabilitating a ballast bed by installing
a protective layer between a subgrade and a layer of ballast.

comprising the steps of:

exposing the subgrade by continuously removing old
ballast from the ballast bed;

withdrawing and comminuting at least a portion of old
ballast;

discharging comminuted old ballast over the exposed
subgrade to form at least part of the protective layer,
and

screening out undersized ballast from the portion of
withdrawn old ballast before said comminuting step.
and discharging undersized ballast over the exposed
subgrade.

11. The method of claim 10, further comprising the steps
of planing and compacting the protective layer, and dis-
charging new ballast over the protective layer.

12. The method of claim 10, further comprising the step
of cleaning the portion of withdrawn old ballast before said
comminuting step.

13. Arrangement for rehabilitating a ballast bed, compris-
ing:

a machine frame defining a longitudinal axis, said

machine frame being supported by undercarriages for
movement in an operating direction along a track;

a track lifting unit mounted to said machine frame for
lifting the track;

excavating means vertically adjustably mounted to said
machine frame between the undercarriages for remov-
ing old ballast from the ballast bed, said excavating
means including a leading excavation unit and a trailing
excavation unit spaced from each other longitudinally
in direction of the longitudinal axis and operated inde-
pendently from each other, with said leading excava-
tion unit positioned for withdrawing only an upper
layer of old ballast from the ballast bed. and with said
trailing excavation unit positioned for removing
remaining old ballast from the ballast bed and an
adjoining subgrade,

a first conveyor operatively connected to said leading
excavation unit; and

a second conveyor operatively connected to said trailing

excavation unit.

14. The arrangement of claim 13. and further comprising
a rock crushing means mounted to said machine frame and
having an inlet opening for receiving old ballast for
comminution, said first conveyor of said leading excavation
unit having a discharge end positioned to cooperate with said
inlet opening. |

15. The arrangement of claim 14 wherein said machine
frame has a leading carrier frame supporting said rock
crushing means.

16. The arrangement of claim 14, further comprising a
hopper mounted to said machine frame, and a further
conveyor arranged for transport of sand to said hopper. said
hopper receiving sand from said further conveyor and com-
minuted old ballast from said rock crushing means.

17. The arrangement of claim 16 wherein said further
conveyor means for transport of sand has a receiving end
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positioned at a rearward end or said machine frame in
operating direction.

18. The arrangement of claim 14. further comprising a
vibrating screen arranged between the inlet opening of said
rock crushing means and the discharge end of said first

CONnveyor means.

19. The arrangement of claim 13 wherein said second
conveyor of said trailing excavation unit has a discharge end
positioned at a forward end of said machine frame.

20. The arrangement of claim 13 wherein said machine
frame includes a leading carrier frame and a trailing carrier
frame which is linked to said leading carrier frame. said
trailing carrier frame including two frame parts coupled
together by a joint which is effective in all directions. each
of said frame parts supporting a respective one of said
excavation units.

21. The arrangement of claim 13 wherein said leading

excavation unit has a discharge end, and further comprising

a vibrating screen arranged between a receiving end of said
first conveyor and the discharge end of said leading exca-

vation unit.
22. Arrangement for rehabilitating a ballast bed by install-
ing a protective layer between a subgrade and a layer of

ballast. comprising:

a machine frame defining a longitudinal axis and being
supported by undercarriages for movement in an oper-
ating direction along a track;

a track lifting unit mounted to said machine frame for
lifting the track;

excavating means vertically adjustably mounted to said
machine frame between the undercarriages for remov-
ing old ballast from the ballast bed, said excavating
means including a leading excavation unit and a trailing
excavation unit spaced from each other longitudinally
in direction of the longitudinal axis and operated inde-
pendently from each other. with said leading excava-
tion unit positioned for withdrawing only an upper
layer of old ballast from the ballast bed. and with said
trailing excavation unit positioned for removing
remaining old ballast from the ballast bed and an
adjoining subgrade;

rock crushing means mounted to said machine frame and
having an inlet opening for receiving old ballast with-
drawn by said leading excavation unit for comminu-
tion;

a hopper mounted to said machine frame and positioned
to receive sand from a conveyor and comminuted old
ballast from said rock crushing means;

planing and compacting means for leveling and consoli-
dating the protective layer; and

a swing-type conveyor belt swingably mounted to said
machine frame about a vertical axis and having a
discharge end arranged immediately before said plan-
ing and compacting means in operating direction, said
hopper being arranged above said swing-type conveyor
belt.



	Front Page
	Drawings
	Specification
	Claims

