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HAAHJEM  MEKANISKE  chamber for transporting material in the A/S. a
Norwegian Body Corporate of 6040  storage chamber in a first direction
therein, ' Vigra, Norway do hereby declare the inven-  means for moving the
first rake means verti- tion, for which we pray that a patent may be
cally, means for moving the first rake means 5  granted to us, and the
method by which it is  transversely of the first direction, vertical  50 to
be performed, to be particularly described  transport means for
transporting material in and by the following statement:-    from  the
storage chamber upwards for The. present invention relates to a trim-
removal from the storage. chamber, second ming and emptying device. for
bulk material  rake means in the storage chamber extending 10  in a cargo
or storage room, comprising at at an angle with respect to the first rake
55 least one raking device which is arranged to  means for transporting
material in the stor- move the bulk material in one of the main  age
chamber in a second direction therein to directions of the room and which
is movable  the vertical transport means, and means for vertically  and
transversely of the direction of  moving the second rake means vertically,
the 15  motion  of the bulk material.          second rake means being
positioned adja-  60 Adevice of this type is shown for instance  cent one
end of the first rake means for in French. Patent Sepcification Nos.
receiving material transported  by the first 1,343 ,751 and 911,594. Using
such devices, rake means in the first direction and for for instance in a
ship, for unloading the ship, transporting the material in the second
direc- 20  it is necessary to move the bulk material up  tion to the
vertical transport means.  65 and inclined plane to one or more band con-
The invention is illustrated, by way of veyors running transversely of the
direction  example, with reference to the accompany- in which the bulk
material is being moved by  ing drawings in which:- the raking devices. The
band conveyors take    Figure 1 shows a cross section through the 25  up
space and thus reduce the net cargo vol-  cargo room of a ship where
apparatus accord-  70 ume of the room. Besides, since the band  ing to the
invention is installed without a conveyors. are placed near the bottom of
the  bulky horizontal band conveyor in the lower ship, access for repair
and maintenance work part of the cargo room; is difficult.
Figure 2 shows a cross section of a ship 30    In certain shipboard uses,
especially in  cargo room havingvarying width in the verti-  75 -
larger ships,: frames, reinforcing plates and  cal direction; webs often
protrude into the cargo room,   Figure 3 shows a longitudinal cross section
thus making  it impossible for the raking  through a cargo room of the ship
with devices to remove the bulk material adjacent  apparatus according to
the invention; 35  to the outer wallsof the room. Furthermore,   Figure 4
shows a part of the apparatus 80 the raking devices will not be able to
cover  shown in Figure I on a larger scale, while the entire cross section
of the room should    Figure 5 shows the apparatus of Figure 4 the room
have varying width in the vertical viewed in the direction of the arrows
V-V.. direction since the guiding beams of the rak-    Figure 1 shows a
cross section of a ships 40  ing devices are dependent upon vertical hull 1
with a cargo room 2 in which is instal- 85 guides.
led a raking device 3. The raking device is According to the present
invention there is  able to move bulk cargo in the longitudinal provided
apparatus for emptying bulk mater-  direction of the ship, and is moveable
tran- ial from a storage chamber, the apparatus  versely to the
longitudinal direction of the 45  comprising first rake means in the
storage  ship along guiding beams 4 which in turn are  90    1,567,877
2 movable vertically in guides (not shown) at  the longitudinal direction
of the cargo room, its ends. furthermore, at one end of the rak-  a
transverse rake 5 and  a vertical transport- ing device 3 a  similar'
raking device 5 is  ing  de vice 6. The main rake 3 is equipped arranged
extending at an angle to the raking  with an excavating arm means 11 which
is 5   'device 3,  preferably transversely of the lat-  moveable and
pivotably arranged  on the.. 70 ter. The transverse raking device 5 is able
to  rake. BY means of the excavating arm bulk move the bulk cargo towards a
vertical trans-  material may be extracted from between 



portingdevice 6 placed for instance near one  frames 12 and
stiffening.plates 13 so that the. sideof the cargo room. In the embodiment
main rake 3 or the transverse rake 5 may 10  shown, the vertical
transporting device 6  move the material towards the vertical trans- 75
takes the form of bucket conveyor delivering, porting device. Since the
excavating unit is bulk cargo to a band conveyor 7 on the deck  movable on
the rake, it is able to reach all of the ship. Instead of a bucket
conveyor, a  remaining material between or on protru- screw conveyor or any
other suitable vertical  sions so that the vessel in most cases may be 15
transporting device may be used. The trans-  completely unloaded without
further equip-  80 verse raking device 5 may be divided in two  ment   : or
more. raking devices delivering bulk cargo    Figure 4 shows in greater
detail an espe- to the same or separate vertical transporting  cially
suitable embodiment of the transport- devices. The 'transverse raking
device  is  ing device 6. It is constituted by  a band con- 20   moveable
vertically, forinstance by means of  veyor with buckets 14 attached to a
number  85 suspension  members 8 of  variable length. of endless chains 15
running over upper and The transverse raking device is; preferably  lower
driving and turning wheels 16, of - held at a somewhat lower level  than
the main  which only the lower one is shown. raking device 3 so that a
certain slip angle is   That part of the bucket conveyor which at 25
obtained from the  latter. Thus the material  any time lies below the level
of the surround-  90 falls' under the action 'of gravity,  resulting in
ing bulk material, is protected by plates 17 energy savings.
which are attached to chains which run over By using a transverse raking
device  lower turning wheels 19. The plates 17 and together with a vertical
transporting device, a  the chains 18 together form a roll-front type 30
higher: degree of filling of the cargo room is  device whose upperedge 20
as is best shown  95 obtained since the dead volume beneath  in Figure 5,
may be withdrawn to expose the inclined planes leading to the transverse
bucket conveyor as the level of the bulk mat- band conveyors, is avoided.
Furthermore, erial is reduced. The upper edge 20 of the repair and
maintenance work becomes easier  roll-front device is at all times held
somewhat 35   because the rakes at all times may be situated  lower than
the transverse rake 5 so that the  100 above the cargo.
bulk material may slide from the end of the Figure 2 shows how a raking
device is  rake down  into the buckets 14 of the con- installed in a cargo
room 2 with substantially  veyor. varying width in the vertical direction.
The  he expression "vertical transporting 40   raking device' 3 with the
guide beam gener  device" used in the preceding description  105 ally
designated 4 are shown in solid lines in  and in the-following claims is
not meant to be the upper position and in broken lines in a  restricted to
a transporting device arranged lower position. The lower position
illustrates  absolutely vertically in'the room, but may how the guide beam
4 is constituted by two  comprise any suitable transporting device 45
outer sections 4' telescopicaly arranged in a  able to move the bulk
material  from a lower  110 middle section 4". The outer sections 4' of  to
a higher level. Furthermore, more than ' the guide beam are at their outer
ends equip-  one vertical transporting device may be ped with rollers 9 or
the like sliding in guides arranged  in a single room where this may be 10
which generally follow the side walls of  deemed expedient. 50  the cargo
room. The middle section 4" of the    Our copending application No.
29809/78  115 guide beam is shorter than the smallest dis- (Serial No.
1567878) divided herefrom, tance between the guides 10.           describes
similar apparatus but claims differ- The middle section 4" of the guide
beam   ent subject matter. mayalternatively be  arranged floating on the
WHAT WE CLAIM IS:- 55  two outer sections 4' i n order for it to be    I.
Apparatus for emptying bulk material  120 moveable with the raking device 3
all the way  from a storage chamber, the apparatus com- out to the guides
10 'even when  the guide  prising first rake means in the storage beam is
located in a lower position. Thereby,  chamber for transporting, material
in the possible problems are avoided since the rak-  storage chamber in a
first direction therein, 60  ing device 3 does not have to be moved from
means for moving the first rake means verti-  125 the middle section 4" to
one of the outer  cally, means for moving the first rake means sections 4',
or vice versa.        -   transversely of the first direction,. vertical
Figure 3 shows a longitudinal cross section  transport means for
transporting material through the cargo room 2: It is furnished with  from
the storage chamber upwards for 65   a main rake 3 which moves bulk
material in  removal from the storage chamber, second  130    1,567,877
2 movable vertically in guides (not shown) at  the longitudinal direction
of the cargo room,  ( its ends. Furthermore, at one end of the rak-  a
transverse rake 5 and a vertical transport- ing device 3 a similar raking
device 5 is  ing device 6. The main rake 3 is equipped arranged extending
at an angle to the raking  with an excavating arm means 11 which is 5
device 3, preferably transversely of the lat-  moveable and pivotably
arranged on the  70 



ter. The transverse raking device 5 is able to  rake. By means of the
excavating arm bulk move the bulk cargo towards a vertical trans-  material
may be extracted from between porting device 6 placed for instance near one
frames 12 and stiffening plates 13 so that the side of the cargo room. In
the embodiment  main rake 3 or the transverse rake 5 may 10  shown, the
vertical transporting device 6  move the material towards the vertical
trans-  75 takes the form of bucket conveyor delivering  porting device.
Since the excavating unit is bulk cargo to a band conveyor 7 on the deck
movable on the rake, it is able to reach all of the ship. Instead of a
bucket conveyor, a  remaining material between or on protru- screw conveyor
or any other suitable vertical  sions so that the vessel in most cases may
be 15  transporting device may be used. The trans-  completely unloaded
without further equip-  80 verse raking device 5 may be divided in two
ment. or more raking devices delivering bulk cargo    Figure 4 shows in
greater detail an espe- to the same or separate vertical transporting
cially suitable embodiment of the transport- devices. The transverse raking
device is  ing device 6. It is constituted by a band con- 20   moveable
vertically, for instance by means of  veyor with buckets 14 attached to a
number  85 suspension members 8 of variable length.  of endless chains 15
running over upper and The transverse raking device is preferably  lower
driving and turning wheels 16, of held at a somewhat lower level than the
main  which only the lower one is shown. raking device 3 so that a certain
slip angle is    That part of the bucket conveyor which at 25   obtained
from the latter. Thus the material  any time lies below the level of the
surround-  90 falls under the action of gravity. resulting in  ing bulk
material, is protected by plates 17 energy savings.
which are attached to chains which run over By using a transverse raking
device  lower turning wheels 19. The plates 17 and together with a vertical
transporting device, a  the chains 18 together form a roll-front type 30
higher degree of filling of the cargo room is  device whose upper edge 20,
as is best shown  95 obtained since the dead volume beneath  in Figure 5,
may be withdrawn to expose the inclined planes leading to the transverse
bucket conveyor as the level of the bulk mat- band conveyors, is avoided.
Furthermore,  erial is reduced. The upper edge 20 of the repair and
maintenance work becomes easier  roll-front device is at all times held
somewhat 35   because the rakes at all times mav be situated  lower than
the transverse rake 5 so that the  100 above the cargo.
bulk material may slide from the end of the Figure 2 shows how a raking
device is  rake down into the buckets 14 of the con- installed in a cargo
room 2 with substantially  veyor. varying width in the vertical direction.
The    The expression "vertical transporting 40   raking device 3 with the
guide beam gener-  device" used in the preceding description  105 ally
designated 4 are shown in solid lines in  and in the following claims is
not meant to be the upper position and in broken lines in a  restricted to
a transporting device arranged lower position. The lower position
illustrates  absolutely vertically in the room, but may how the guide beam
4 is constituted by two  comprise any suitable transporting device 45
outer sections 4' telescopicaly arranged in a  able to move the bulk
material from a lower  110 middle section 4". The outer sections 4' of  to
a higher level. Furthermore, more than the guide beam are at their outer
ends equip-  one vertical transporting device may be ped with rollers 9 or
the like sliding in guides  arranged in a single room where this may be 10
which generally follow the side walls of  deemed expedient. 50  the cargo
room. The middle section 4" of the    Our copending application No.
29809/78  115 guide beam is shorter than the smallest dis-  (Serial No.
1567878) divided herefrom, tance between the guides 10.
describes similar apparatus but claims differ- The middle section 4' of the
guide beam   ent subject matter. may alternativelv be arranged floating on
the    WHAT WE CLAIM IS:- 55  two outer sections 4' in order for it to be
1. Apparatus for emptying bulk material  120 moveable with the raking
device 3 all the way  from a storage chamber, the apparatus com- out to the
guides 10 even when the guide  prising first rake means in the storage beam
is located in a lower position. Thereby,  chamber for transporting material
in the possible problems are avoided since the rak-  storage chamber in a
first direction therein, 60  ing device 3 does not have to be moved from
means for moving the first rake means verti-  125 the middle section 4" to
one of the outer  cally, means for moving the first rake means sections 4',
or vice versa.             transversely of the first direction, vertical
Figure 3 shows a longitudinal cross section  transport means for
transporting material through the cargo room  2. It is furnished with  from
the storage chamber upwards for 65   a main rake 3 which moves bulk
material in  removal from the storage chamber, second  130    3
1 ,567,877                                     3 rake means in the storage
chamber extending  ial from a storage chamber substantially as at an angle
with respect to the first rake  hereinbefore described with reference to
the means for transporting material in the stor-  accompanying drawings. 



age chamber in a second direction therein to       GALLAFENT & CO. 5   the
vertical transport means, and means for       Chartered Patent Agents,
70 moving the second rake means vertically, the              8, Staple Inn,
second rake means being positioned adja-           London, WC1V 7QH cent
one end of the first rake means for         Agents for the Applicants
receiving material transported by the first 10  rake means in the first
direction and for          printed for Her Majesty's stationery Office
transporting the material in the second direc-    by Croydon Printing
Company Limited, Croydon, Surrey. 1980. tion to the vertical transport
means.        Published by The Patent Office, 2 Southampion Buildings, 2.
Apparatus according to claim  1             london.  wc2a 1ay, from which
copies may be obtained wherein the vertical transport means com- 15
prises bucket means for transporting the material upwards for removal from
the stor- age chamber. 3. Apparatus according to claim 1 or 2 wherein the
first and second rake means 20   extend in horizontal planes at right
angles to one another. 4. Apparatus according to claim 3 com- prising
excavating arm means on the first rake means for removing bulk material at
the 25   perimeter of the storage chamber towards the first rake means. 5.
Apparatus according to any one of claims I to 4 wherein the vertical
transport means comprises cover plates extending ver- 30  tically adjacent
the second rake means and means for progressively moving the cover plates
downwardly as the storage chamber is emptied of material. 6. Apparatus
according to claim 5 35   wherein the vertical transport means further
comprises means connecting the cover plates in roll-front manner. 7.
Apparatus according to claim 6 wherein the vertical transport means further
40   comprises vertically arranged band means, the cover plates being
attached to the band means, and roller means drivingly engaging the band
means. 8. Apparatus according to claim 7 45   wherein the roller means is
located proxi- mate the bottom of the vertical transport means. 9.
Apparatus according to any one of claims 1 to 8 wherein the storage chamber
is 50   substantiall rectangular and includes oppo- site pairs of bounding
walls, the vertical transport means being located proximate one of the
walls. 10. Apparatus according to claim 9 55   wherein the first rake means
extends parallel to one of the pair of walls, the second rake means
extending parallel to the other of the pair of walls, the wall which the
vertical transport means is proximate to being one of 60  the one pair of
walls. 11. Apparatus according to any one of claims 1 to 10 wherein the
second rake means is positioned atalevelbel below the first rake means. 65
12. Apparatus for emptying bulk mater-    


