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69 Device for the mechanical handling of materlal on raliway track embankments, particularly for handling ballast material.

&) A device for the mechanical handling of ballast material or
the like on railway track embankments, comprising a railborne,
motor-driven vehicle (5) which carries one or more plough-like
adjustable shields (9) for levelling and redistributing ballast
material on the track embankment. The device further comprises
a brush unit carried by the vehicle (5) at each railway rail, said
brush unit being adjustable vertically and having rotatable
brushes (13A) for cleanbrushing of ballast material close to the
rail and on the sleepers supporting the rails. According to the
invention, the brush units comprise brushes (13A) which are
driven for rotation about substantially vertical axes. The brushes
preferably have a conical shape and are designed with a brush
surface which is substantially at right angles to the axis of rotation.
The brushes (13A) are adjustable vertically and sideways and
tan be adjusted into inclined positions. The device also com-
prises two lateral conveyors (23B) and a conveyor (16) disposed
in the middle for conveying excess ballast material into a material
bin accompanying said motor-driven vehicle (5).
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DEVICE FOR THE MECHANICAL HANDLING OF MATERIAL ON RAIL-
WAY TRACK EMBANKMENTS, PARTICULARLY FOR HANDLING BALLAST
MATERIAL

The present invention relates to a device for the
mechanical handling of material on railway track embank-
ments, particularly for the handling of ballast material.

During the new construction of railways, ballast
material in the form of stone and gravel is 3aid out in
strands on the previously prepared track embankment.

The ballast material is laid out partly in the middle

of the track embankment and partly outside the two lines
of rails. The ballast then has to be distributed to form
an even layer close to the railway track for securely
anchoring and supporting the track by the ballast mate-
rial. Excess material is then removed. Also existing
track embankments must be replenished with ballast
material at regular intervals, since the vibration to
which the ballast is exposed due to the traffic on the
track embankment leads to settling so that the ballast
sinks down and therefore is no longer able to transmit
loading via the sleepers in an acceptable manner. Thus,
the ballast has to cover the lateral portions of the
sleepers not only along the sleepers but also at the
ends of the sleepers, which is particularly important

on curve sections. |

Both during new building and during replenishment
ballasting, the ballast is laid, as stated, in the middle
and at the sides of the track embankment. The ballast
consisting of gravel and stone is levelled with a ballast
plough. During the subsequent clean-sweeping operation
to remove excess material, it is very important that the
ballast material which bears against the rails should
be removed as completely as possible as well as the
ballast material which is in contact with the rails
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from below, since otherwise there is a risk of leakage
currents developing in damp weather which might en-
danger the safety of the signal system. The signal
system is actually based on the existence of a Vo]tage
potential of about 14V between the two lines of rails.
If ballast material bears against the web of the rail
or against the under-side of the rail there is a risk
that this voltage potential may drop, which may result
in that the remaining voltage potential only is suffi-
cient to influence certain parts of the signal system.
This may result in that a train receives a go-ahead
signal because the voltage potential is sufficient to
switch over to the go-ahead signal for the train while
the circuit for lowering booms or for activating other
warning systems is not activated.

Ballasting machines on the market comprise a
railborne, self-propelled vehicle which is provided
with ballasting ploughs for the distribution and level-
ling of the ballast material and with powerful brushes
which rotate about horizontal shafts to sweep the rail-
way sleepers clean. It is further known to provide such
devices with a conveyor adapted to convey excess mate-
rial to a ballast bin on the vehicle. The knowndevices
suffer from certain disadvantages of which the following
will be mentioned. Thé use of brushes which are rotat-
able about horizontal shafts renders it impossible or
increases the difficulty to a very great extent of
effective ctean-sweeping close to the web of the rail
and renders it practically completely impossible to re-
move ballast material which is bearing against the foot
of the rail from below. Another disadvantage is that
the use of brushes which rotate about horizontal shafts
leads to a partly uncontrolled throwing movement, dur-
ing the brushing of ballast material, which involves
the risk of damage to personnel and equipment. Another
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disadvantage of the known devices is the waste of large
amounts of ballast material due to the fact that excess
material accumulated at both sides of the track embank-
ment is not collected. The conveyors so far used for
collecting and carrying away excess material have not
proved well suited for this purpose. When using belt
conveyors; it has proved difficult to convey the ballast
material effectively at the inclination at which it for
practical reasons has been necessary to arrange the
conveyor. Thus, gravel material could be conveyed while
the stone material tends to roll back. If some kind of
bucket conveyor is used, problems arise with respect to
the loading of such conveyors.

The object of the present invention is to provide
a device for the mechanical handling of material on
railway track embankments which rapidly and simply ren-
ders possible an effective distribution of the ballast
material along the track embankment while at the same
time a particularly effective clean-sweeping is obtained
adjacent the foot and the web of each rail.

A further object of the invention is to provide a
device of the said kind wherein the excess material re-
sulting from the clean-sweeping operation is collected
in well-defined strands which are well suited for rational
handling. Another object'is to provide a device of said
kind enabling in a particularly efficient way the collec-
tion of the excess material by using very efficient con-
veyors which are self-loading and which positively con-
vey excess material to a collecting bin. Yet another
object of the invention is to provide a device for the
handling of ballast material wherein the risk of damage,
caused by ballast material which is swept away, is re-
duced to a great extent.

The above objects are achieved according to the
invention by a construction in accordance with the
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characteristic features referred to in more detail in
the following claims.

The invention is described below with reference
to an example of embodiment shown on the accompanying
drawings in which

FIG 1 shows diagrammatically a cross-section through

a track embankment with ballast material laid out

thereon, ,

FIG 2 shows diagrammatically the device according

to the invention in position on the rails for

levelling and distributing the ballast material,

FIG 3 shows a diagrammatic view seen from above

illustrating the cooperation between the plough-

-1ike shields of the device, the brush unit and

collecting conveyors,

FIG 4 shows a diagrammatic side view of the device

according to the invention,

FIG 5 is a diagrammatic plan view of the device

shown in FIG 4, obscuring parts being omitted for

clearly illustrating the relation between the
brush unit, protective and guide shields and con-
veyors,

FIG 6 shows diagrammatfca]]y, on a larger scale,

two brushes working at each side of the rail,

FIG 7 is a side view marked by A-A in FIG 5,

FIG 8 is a diagrammatic side view which shows the

transfer of collected ballast material to a plura-

lity of ballast waggons connected after the trac- -
tion vehicle, and '

FIG 9 is a plan view of the arrangement shown in

FIG 8.

FIG 1 shows a cross-section through a railway track
embankment 1 witﬁn§1eepers 2 and rails 3 disposed there-
on. On the track embankment and the sleepers between
the rails and outside the two rails, strands of ballast
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material 4 are shown which have been laid out for example
with a gravel waggon for ballast material or a ballast
waggon specially intended for the purpose. It is impor-
tant that the ballast material should cover the end por-
tions 2a and 2b of the sleepers 2, in a satisfactory
layer and in an adequate width, particularly on curve
sections, since the lateral forces which have to be
transmitted via the ballast are greater in curve sections
than along the rectilinear extent of the track.

FIGS 2 and 3 illustrate diagrammatically and broad-
1y how the device according to the invention is adapted
to distribute, sweep clean and collect ballast material
laid out on a track embankment. Thus, FIG 2 shows a
diagrammatic view of the front portion of the device
according to the invention, with front plough-like
shields in position for distributing ballast material
in an even layer for covering the sleepers of the track
not only between the rails but also outside these.

FIG 3 which is a diagrammatic horizontal view through
the device according to the invention, illustrates the
working procedure for carrying out ballasting using the
device according to the invention. The rail-track tra-
velling device 5 thus moves in the direction towards the
left in the figure. The plough-1ike shields 9, 9A mounted
at the front of the device thus cause a distribution and
levelling of the ballast material as mentioned previous-
1y and as shown behind the plough-like shields 9. During
the continued movement forwards of the device, the le-
velled layer of ballast material is exposéd to the ac-
tion of rotating brushes incorporated in the brush unit
11 which is carried underneath the device. The brushes
13A and 13B sweep clean close to the lines of rails 3,
at both sides thereof, the ballast material swept away
gathering on the one hand in a strand in the middle
between the railway lines 3 and on the other hand in two
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strands, one outside each of the lines. The middle
strand of ballast material formed as a result of the
brushing operation must necessarily be removed and

this is brought about by means of a conveyor 16 which
is supported by the device 5, the front end of said
ctonveyor being situated a small distance above the le-
vel of the upper surface of the sleepers. The lateral
strands of ballast material are collécted in a similar
manner by means of conveyors 23A, 23B supported by the
device 5, gquide shields 27 being adapted to guide the
lTateral strands of ballast material to the feed ends

of the lateral conveyors. The purpose of the vertical
shields 14 disposed close to the brush unit 11 is to
prevent ballast material from being thrown out sideways
during the brushing operation and to cooperate in form-
ing said strands of excess material. Thus, by allowing
the device 5 to pass over a certain section of track,

a distribution and levelling of ballast material, a
clean-sweeping close to the lines of rails and an
exposure of the upper surfaces of the sleepers is
brought about as well as a collecting of excess ballast
material. '

The device according to the invention, adapted for
carrying out the work procedure described broadly above
is described in more.detail below with reference to
FIGS 4 - 9. )

The device illustrated diagrammatically in the
figures consists of a motor-driven rail vehicle 5 with
a chassis frame 6 and set of wheels 7. The vehicle 5
further comprises‘é-contro1 cabin 8 from which not only
the propulsion of the vehicle but also the control and
governing of the working unit of the vehicle is effected.
The vehicle 5 is therefore provided with the necessary
electrical and hydraulic power units, as well as with
the necessary control and governing equipment.
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At the very front of the vehicle 5, seen in the
direction of travel, a plough device 9 is mounted on
the vehicle chassis 6, said plough device being adapted
for raising and lowering by means of a diagrammatically
shown parallel mechanism and hydraulic means. In the
figures, the plough device 9 is shown in the lowered
position for levelling and distributing ballast mate-
rial on the track embankment._REcesses 9C for the rails
3 are provided in the lower edge of the plough blade
so that the ballast material can be distributed close
to the rails 3 by ploughing. The outer portions 9A and
9B of the plough blade are adjustable, by means of
hydraulic means, into various angular positions in re-
lation to the centre portion of the plough and can be
readjusted for example into the adjustment position
shown for the outer portion 9B for distribution to-
wards the outside of the line of rails 3 of ballast
material situated at the side of the track embankment.
Disposed at the tip of the plough device 9 is a distri-
buting shield 10 which is pivotable sideways and which,
in the normal position, is directed parallel to the
rails but which can be adjusted into an angle as indi-

.cated in chain lines in FIG 5 so as to redistribute

ballast material to the plough. This can be necessary
if the strand of ballast material has come closer to
one line of rails than to the other during the laying
out, which can happen particularly in curves where the
slope of the curve may result in that ballast material
which falls freely from a ballast openingfin a waggon
loaded with ballast unintentionally comes closer to the
line of rails forming the inner curve of the track-sec-
tion. The described design of. the plough device 9 thus
renders it possible to distribute the ballast material
un{form1y and evenly as shown in FIG 2, regardless of
how the.stranqs of ballast are centred on the track
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embankment during the laying out. The plough device 9
is fixed to the chassis frame 6 by means of a detach-
able coupling enabling, when necessary, an exchange of

ithe plough unit for another workiﬁg unit, for example

a snow slinger for use during snow clearing.

Two brush units 11 are mounted after the plough
unit 9, seen in the direction of travel, and under the
chassis 6,one over each line of rails 3. Each brush
unit 11 comprises a frame 12 which is supported by the
chassis frame 6 and adjustable into different height
positions by means of hydraulic power means. Seen from
above, the frame 12 has a shape reminiscent of the
letter H, and a rotatably driven brush 13A, 13B is
supported at each of the ends of the parallel arms 12A
of the H-shaped frame, one of said arms being disposed
at one side and the other one at the opposite side of
the line of rails 3. Thus, each brush unit 11 comprises
two pairs of brushes 13A and 13B, one pair of brushes
disposed at the outside of the line of rails 3 and the
other pair of brushes disposed at the inside of the line
of rails 3. The transverse arm 12B of the frame 12 of
the brush unit 11 is telescopic and can be lengthened
or shortened by means of poWer equipment not shown,
enabling the pairs of brushes 13A, 13B to be adjusted in-
to the required distance sideways in relation to the
rail 3. According to the invention, the brushes 13A,
13B supported on the frame 12 of the brush unit 11, are
rotatable about substantially vertical spindles and con-
sist of strong conical steel brushes having a substan-
tially plane bruéh surface. The brushes 13A, 13B are
further adjustable into a certain inclination sideways
and in the longitudinal direction of the track. A cer-
tain inb]inationgﬁéuactua11y necessary in order for
enabling the brushes to shift ballast material, since

as a result of inclination of the brushes a necessary
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clearance angle is obtained so that ballast material
which is acted upon by the brushes receives a throwing
motion imparted thereto in the tangential direction of
the brushes when the brushes lose contact with the '
layer of ballast. Due to the fact that the brushes 13A,
13B are conical and rotatable about substantially ver-
tical spindles, a very good accessibility is obtained
right'in to the foot of the rail 3, as illustrated in
FIG 6. The inclination of the brushes and the possibi-
1ity of adjusting them sideways in relation to the rail
3 makes it possible to get access even under the foot
of the rail, as can be seen from FIG 6.

The two brushes which are situated on the right-
-hand side of the respective 1ine of rails 3, seen in
the direction of travel, are driven in rotation in the
same direction, namely in clockwise direction as shown
by arrows in the figures. The inclination of the brushes
is adjusted so that ballast material swept away is
thrown sideways or ob]ique1y backwards towards the right.
The two pairs of brushes on the left-hand side of the
respective line of rails 3, seen in the direction of
travel, are driven in rotation couhter-dbckwise and ad-
justed at such an angle of inclination that ballast
material acted upon by the brushes is thrown sideways
or obliquely backwards towards the left.

In order to prevent ballast material from being
thrown out outside the track embankment during the
brushing operation or from being thrown into an adja-
cent railway track in case of parallel sections of track,
each brush unit 11 carries a shield 14, preferably a 5
strong rubber shield which 1is supported by the frame
12 of the brush unit at a suitable distance outside the
outermost pair of brushes 13A. The shield extends sub-
stantially vertically and is extended lengthwise over
the whole range of action of the pair of brushes. Ballast
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material which is thrown out sideways or obliquely
backwards is caught by the rubber shield and drops
down onto the track embankment close to the shield so
that a longitudinal strand 4 of ballast material is
formed (see FIG 3).

The two pairs of brushes 13B situated inside the
rails 3, throw ballast material towards one another
during the brushing operation. In order to prevent
ballast material from being thrown out sideways and
in order to produce a centre strand of excess ballast
material between the rails, a third shield, preferably
a rubber shield, is disposed centrally between the two
inner pairs of brushes 13B. This centre shield 15 is
supported by two guide plates 17 which are connected
to the lower end of a ballast conveyor 16 as shown
diagrammatically in FIG 7. The rubber shield 15 is firm-
1y bolted to a rod 18 which, at its inner end, is rigid-
1y connected to the guide plates 17 via stays 19 connect-
ing the guide plates at ‘the upper edges thereof. The
guide plates 17 are constructed as sledges at the bottom
and are adapted to slide against the surface of the
support, for example against the upper surfaces of the
sleepers 2, and may appropriately be rounded at the
front edges so as to be able to climb over irregulari-
ties. The quide plates 17 are articulately connected to
the lower end of the conQeyor 16 so that a certain limi-
ted movement between them is rendered possible. The’
rubber shield 15 is likewise adapted to slide with its
lower edge against the support and is rounded at the
front edge like the guide plates 17. Buring the brushing
operation, ballast material is thrown, under the action
of the pair of brushes 13B from opposite sides towards
the rubber shiefaﬂiS, material being accumulated and
collected close to the shield 15 in the form of a strand
of ballast material situated immediately in front of the
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take-up region of the conveyor 16.

Buring brushing operations in dry weather, a
considerable amount of dust is formed which is highly
embarassing for personnel working on the section of
track in question. In order to avoid such dust forma-
tion, water nozzles are provided on the brush units
11 and at the lower ends of the conveyors 16, 23A, 23B,
said water nozzles being provided with water through
pipelines not shown in the drawings, from a water tank
carried by the vehicle. Water is supplied through the
nozzles to the brushes 13A and 13B and to the ends of
the conveyors 16, 23A, 23B. The brushes distribute the
water very effectively and the sprinkling with water
as described has proved tao prevent troublesome dust
formation very effectively.

The ballast conveyor 16 for collecting the centre
strand extends from its lower end behind the pair of
brushes 13B, seen in the direction of travel, with an
inclination upwards and backwards and ends with its
opposite end above a ballast waggon 18 coupled to the
rail vehicle. The conveyor 16 is supported on the rail
vehicle 5 by means of a horizontal‘joint 19 and is pi-
votable about this joint, by means of power equipment
not shown in the figures, to render possible swinging
of the conveyor between a conveying position in which
the lower end of the conveyor 16 and hence also the
guide plates 17 and the shield 15 are elevated to obtain
necessary clearance to the support, and a working posi-
tion in close contact with the suphort. The conveyor 16
consists of two endless chains which are parallel to
one another, the links of which being rigidly inter-
connected by means of flat rods 20 to which rubber
plates projecting beyond the flat rods are secured. The
conveyor 16 is motor-driven in such a direction that
the upper part 16A of the chain moves downwards and
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12 .

the lower part 16B of the chain upwards. The lower

part 16B of the chain runs in a U-shaped channel 21,
the internal dimensions of which correspond, with a
certain clearance, to the external dimensions of the
rubber plates. Formed in the lower end of the channel
21 is a bent climbing plate 22, and thé conveyor 16 is
adjustable into a working position with the front edge
of the climbing plate 22 situated a short distance,

for example 10 mm, above the upper edge of the sleepers
2. During the movement of the vehicle 5 forwards, the
conveyor 16 penetrates into the strand 4 of ballast
material, thereby feeding ballast material into the
conveying channel 22 where it is forcibly forwarded

to the upper end of the conveyor. For this operation

it is important that the conveyor 16 is driven at a
speed which is adapted to the propulsion speed of the
vehicle 5 so that the conveyor 16 will be able to take
charge of and éonvey up all the ballast material in the
centre strand.

The strands of excess ballast material formed at
the outsides of the rails 3 during the brushing opera-
tion are collected and forwarded in a similar manner by
means of two lateral conveyors 23A and 23B of the same
construction as the conveyor 16. The conveyors 23A and
23B are articulately carried on the vehicle 5 by means
of supporting frames 24 rigidly connected to the vehicle.
The conveyors 23A and 23B are carried in a cradle 25
which in turn is articulately suspended in said support-
ing frame 24 for pivoting of the conveyor about a hori-
zontal pivot 26. At the side situated closest to the
vehicle 5, each conveyor 23A and 23B is articulately
connected to the cradle 25 to render possible swinging
of the conveyors Tideways in towards the vehicle 5 so-
as to reduce the total width of the vehicle when neces-
sary far enabling the vehicle to pass a section of track
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having a limited loading-gauge, for example a tunnel.

Disposed on a transverse supporting structure 26,
situated in front of the lower ends of the conveyors
23A and 23B seen in the direction of travel are guide
plates 27, 28 which are pivotable about vertical spind-
les and which can be readjusted, by means of power
means, to guide the strands of ballast material to the
Tower ends of the conveyors for reliable infeed and
further conveying of the-ballast material to the ballast
waggon. The supporting structure 26 can be lengthened
or shortened by means of power equipment so that the
desired adjustment position can be obtained.

The ballast material conveyed by the conveyors 16,
23A and 23B is emptied into a ballast bin situated below
the conveyors. Said ballast bin may be dispdsed in the
vehicle 5 but consists preferably of separate ballast
waggons 29 and 30 coupled to the vehicle 5 and phl]ed
by the vehicle, as shown in the figures. The ballast
waggons used are often so long that the ballast material,
instead of being emptied from the conveyors directly
into the waggon, is emptied onto a belt conveyor 31
disposed above the ballast waggon Jnd provided with a
plough-like raisable stripper 32 situated substantially
centrally above the waggon. Chutes 33 which end over the
belt conveyor 31 are provided for emptying of the ballast
material conveyed by means of the lateral conveyors 23A
and 23B. A plurality of ballast waggons 29, 30 coupled
after-the vehicle -are thus served by one belt conveyor
which extends over all the waggons, a raisable stripper
32 being disposed centrally over each waggon. When the
first ballast waggon 29 is full of ballast, the stripper
is raised whereupon the ballast material is conveyed
further, by means of the belt conveyor 31, to the follow-
ing waggon and is deflected into the waggon by means of
its stripper.-32.
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The ballast waggons 29, 30 may appropriately be
provided with discharge openings in the bottom and at
the sides making possible their use also for laying out
ballast material during ballasting. During ballasting
a track section the vehicle 5 having ballast waggons
coupled behind is driven along the intended section
Taying out strands 4 of ballast material both in the
middle of the track embankment and at its sides. The
vehicle is then reversed back to the starting position,
after which the plough device 9, the brush unit 11,
the conveyors 16, 23A and 23B and the shields 27 are
brought into working position. During forward travel
of the vehicle 5, the ballast material is levelled by
means of the ploughrdevice 9, excess ballast material
is swept away and then conveyed by means of the con-
veyors 16, 23A and 23B and emptied into the ballast
waggon or waggohs 29, 30 coupled behind. The device
according to the invention thus renders possible a par-
ticularly effective handling of ballast material and the
like on track embankments in connection with ballast-
ing work thereon. The device according to the invention
is, however, equally well suited for handling other
material which is situated on or beside the track embank-
ments, for example ploughing away, sweeping clean and
handling snow in connection with snow clearing operations.
There is also the possibility of exchanging the plough
device for a snow slinger.

- -
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CLAIMS :

1. A device for the mechanical handling of maﬁe-
rial on railway track embankments, particularly for;,the
handling of ballast material, comprising a rai]borné,
motor-driven vehicle (5) which carries one or more
plough-1ike, adjustable shields (9) for levelling and
redistributing ballast material or the like on the track
embankment at both sides of each railway line (3); a .
brush unit (11) which is ¢éarried by the vehicle next to
each railway line and is adjustable in heighf and hav- ~
ing brushes (13A, 13B) rotatably driven for sweeping-
clean of ballast material or the lTike close to the réi]s
(3) and on the sleepers (2) supporting the rails; and
at least one driveﬁ conveyor (16) for conveying excess
ballast material or the like to a material bin accom-
panying said motor-driven vehicle (5), c harac -
terised in that said brush unit (11) comprises
preferably conical brushes (13A, 13B) which are disposed
at each side of each rail (3) and are driven for rota-
tion about substantially vertical axes, said brushes hav-
ing a brush surface substantially at right angles to
the axis of rotation, the brushes Being adjustable, by
means of power-equipment, on the one hand vertica]ly
and on the other hand sideways in relation to onéfdnother,
and that the substantially vertical spindles of the
brushes (13A, 13B) are adjustable into inclined bééitions
deviating from the vertical direction. )

2. - A device as claimed in claim 1, chara c -
terised in that the brush unit (11) compriges two
pairs of brushes (13A, 13B) disposed one behind the
other in the direction of the rail, at each side Gf the
rails (3). -

3. A device as claimed in claim 1 or 2, ¢ h a r a c-
terised in that the brushes (13A, 13B) are suppor-
ted by a frame (12) which can be raised and Towered, said
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fréme having one frame portion situated outside the
rail (3) and supporting a first pair of brushes {(13A)
and one frame portion situated inside the rail (3) and
supporting a second pair of brushes (13B), the frame
poftions being connected to one another for transverse
displacement enabling displacement of the pairs of
brushes towards and away from one another or towards
and away from the rails (3).

4, A device as claimed in any of claims 1 - 3,
characterised in shields (15, 14) disposed
between the brush units (11) for the two lines of rail
(3) and outside each of the outer brushes (13A) of the
brush units (11) said shields extending substantially
vertically and parallel to the lines of rails (3) to
prevent ballast material from being thrown out outside
the shields and to form close to the shields a strand
of swep£ away excess material, .

5. A device as claimed in ctaim 4, c ha r a ¢ -
terised 1in that said motor-driven vehicle (5)
carries a conveyor (16), the lower end of which ending
between the two brush units (11) and behind them seen
in the direction of travel, the conveyor (16) carrying,
at its lower end, said shield (15) disposed between
the brush units, and that the conveyor (16) extends
upwards and backwards, ending with its upper end over
a ballast bin (29) accompanying the motor-driven vehicle.

6. A device as claimed inclaim 5, c har ac -
terised in that the motor-driven vehicle (5) also
carries a conveyor (23A, 23B) at each side of the vehicle,
said conveyors being adapted to collect and convey excess
baT]ast material collected at the sides of the track em-
ban?ment to the collecting bin (29) accompanying the
vehicle.

: 7. A device as claimed in claim 5 or 6,
c h'a-r acter.ised 1in that said conveyor/con-
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veyors (16, 23A, 23B) each comprise two conveyor chains
which are parallel to one another and of which the links,
situated sideways opposite one another, are rigidly con-
nected to one another transversely by means of members
carrying rectangular plates (20) projecting substantial-
1y at right angles from the conveyor chains, and that

the conveyor chains run, at the under-side, in a channel-
-shaped casing (21), the internal dimensions of which
correspond, with a certain clearance, to the external
dimensions of said rectangular plates (20) with the ob-
ject, during the upward movement of the conveyor chaing,
in said channel-shaped casing, of feeding in ballast -
materid] at the Tower end of the conveyor and conveying
it further in the channel-shaped casing to the upper end
of the conweyor. ]
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