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This invention relates to a material handling system and 
particularly to a rotary bucket wheel barge unloader for 
such a system. 

Brie?y, the barge unloader according to the invention 
contemplates an unloading station into which a succes 
sion of barges to be discharged are hauled to the station 
by tag winches. When the barge is pulled far enough into 
the unloading station, so that a guide or vise can posi 
tion it, barge haul engines or the associated ropes, are 
connected fore and aft to the barge to regulate the pass 
ing speed of the barge during the unloading operation. 
The positioning and guiding vise will be moveable in a 
vertical plane to accommodate high and low water con 
ditions. Each barge is unloaded in a minimum of two 
passes relative to a bucket wheel unloader moveable in a 
vertical plane and a plane transverse of the beam of the 
barge. The bucket wheel is however ?xed relative to the 
barge in the horizontal plane and thus the barge moves 
relative to the bucket wheel during an unloading pass. 
During the initial unloading pass the bucket wheel will be 
held in its central position so that material will be removed 
in the plane of the barge keel. During-the second and/ or 
?nal cut the transverse drive of the bucket wheel unloader 
can be utilized to remove material across the beam of the 
barge hold and suitable limit switches adjacent the bucket 
Wheel are provided to automatically limit the range of 
movement of the wheel depending on the particular barge 
hold width and length. 
One or more bucket wheels may be used in the unload 

ing station and different bucket wheels for di?ferent ma 
terials may be readily removed from and mounted within 

' the station. 

The contents of the bucket wheel is discharged vto a 
continuously operating conveyor located substantially on 
the axis of the bucket wheel and in relative ?xed position 
with respect to the bucket wheel in the vertical plane. ‘In 
the horizontal plane the axial conveyor (shuttle conveyor) 
is moveable relative to the bucket wheel. From the axial 
conveyor the barge load is discharged to a pivotal con 
veyor which also automatically ‘adjusts to compensate 
for water variations while maintaining a material receiv 
ing position relative to the axial conveyor. 
A shuttle or axial conveyor capable of extending from 

the bridge to an outboard barge is contemplated so that a 
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Another object of the invention is to provide a rotary 

bucket wheel barge unloader in which the bucket wheel is 
moveable in a vertical plane relative to a barge as well 

> as in a horizontal plane transverse of the barge beam and 
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barge in the unloading station can be discharged to an ad- 3 
jacent outboard barge. The shuttle conveyor will be 
located in the bridge upon which the bucket wheel and 
associated carriage are mounted for vertical movement.’ 
Also the shuttle conveyor can be progressively shuttled to 
trim the outboard or receiving barge. When material is 
unloaded ashore the shuttle conveyor is locked relative 
to the bridge member and its direction of operation 
reversed to discharge material from the bucket wheel to a 
dockside conveyor which is pivotally mounted at dockside 
and also pivotally or swingably positioned relative to the 
shuttle or bridge conveyor to receive material therefrom. 

Therefore the primary object of the invention is to pro 
vide an improved barge unloading and material handling 
system. 

Another object of the invention is .to provide a barge 
unloader utilizing a rotary bucket wheel. 

Another object of the invention is to provide a rotary 
. bucket wheel barge unloader of high capacity which is 
. comparatively economical to install and maintain relative 
to presently known barge unloading installations. 
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in which the bucket wheel is continuous in operation while 
traversing the barge beam. 
The advantages of the invention over known barge un 

loader systems resides in a comparative low initial cost as 
well as a like low operating and maintenance cost. These 
advantages are coupled with a relatively great increase 
in loading and/ or unloading capacity. 
The above and additional objects and advantages will be 

apparent, together with additional features and advan 
tages from the following detailed description of the inven 
tion of which presently preferred embodiments are illus 
trated in the attached drawings in which: 

FIG. 1 is a schematic plan view of an arrangement for 
positioning and controllably feeding a barge through an 
unloading station housing .a rotary bucket unloader; 

FIG. 2 is a side elevation of an unloading station 
according to one embodiment of the invention looking in V 
the direction from which the barges enter the station; 
FIG. 3 is a detail plan view taken generally along line 

3—3 of FIG. 2 showing .a vise arrangement for guiding 
the barges while being unloaded; 

FIG. 4 is a top view of an unloading station as seen 
in ‘FIG. 2 illustrating an arrangement for elevating the 
rotary bucket wheel and associated equipment; 

FIG. 5 is a detailed side elevation of a bucket wheel 
according to the invention illustrating a novel, economic 
drive arrangement for the wheel; 

FIG. 6 is a detailed side elevational view of an arrange 
ment for shuttling the bucket wheel conveyor to allow 
unloading one barge into an adjacent outboard barge; 

FIG. 7 is a plan view of another embodiment of the 
system according to the invention which is particularly 
adapted for unloading barges where the water variations 
are periodically or seasonally very large; 

FIG. 8 is a side elevational view of the embodiment of 
FIG. 7; 

FIG. 9 is a plan view of still another embodiment of 
the invention in which a plurality of bucket wheel un 
loader's are utilized; 
FIG. 10 is a side elevational view of the embodiment 

of FIG. 9; 
FIG. '11 is a schematic view of the electric circuit and 

an arrangement of elements ‘for automatically controlling 
the ‘operating limits of the bucket wheel. 
As seen in FIG. 1 a plurality of barge haul and tag 

winches A, B, C, are arranged to position and move a 
barge I10 through an unloading station 4. The rate of 

‘ movement of the barge 10/ through the unloading station 
and relative to the bucket wheel unloader 20‘ being thus 
positively controlled ?rom a remote location in any suit 
able known manner. The rotary bucket wheel 20‘ is 
mounted for vertical movement on a cross bridge 30‘ here 
inafter more fully described in connection with FIGS. 2 
and 5. The position of the wire ropes 11 which run over 
the drums of winches A, B, and C show that the winch 
A controls the velocity or rate of teed of the barge 
through the unloading station. The winches B and C con 
trol vthe direction of the barge to direct it into unloading 
station where a barge vise best seen in ‘FIG. 3 guides the 
bargebeing unloaded to prevent damage to the barge 
and/or. the bucket wheel 20 should a barge become 
canted or disposed at an angle to the wheel as opposed 

. to the'longitudinal axis of the barge being maintained 

70 
substantially perpendicular to the axis of the wheel 20. 
The barge vise at the unloading station will be described 
in connection with FIG. 3. The arrows adjacent the 
barge 10 indicate the direction of motion determined by 
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the operation of winches A, B, and C and the associated 
wire rope 11 and suitably arranged ‘sheaves 12. 
An end elevational view at the unloading station is 

shown in FIG. 2. The raised (and stowed) and lowered 
operative positions of the bucket wheel 20, rotatably sup 
ported by carriage member 31 which in turn is moveably 
supported on the cross bridge ‘30', are indicated by the, 
solid and broken lines of this ?gure. The steel frame 
work de?ning the unloading station supports a_ known 
elevating mechanism, a plan view of which is shown in 
FIG. 4, connected to the cross bridge 30. The bridge is 
guided by suitable roller means such as 30a associated 
with the steel columns of the framework and the cross 
bridge 30. Carriage 31 and bucket wheel 20, supported on 
cross bridge 36), are raised and lowered as a unit to follow 
Water level variations, barge draft variations during un 
loading, and to allow the barge to be brought into the 
unloading station without ‘interference between barge 
coarnings and the bucket wheel or carriage. Also shown 
by the dotted lines are the positions of the bucket wheel 
relative to the beam or width of a barge, which inci 
dentally, may vary from one barge to another. However, 
it will be apparent from the foregoing that barge size 
variations are readily accommodated by this system. The 
lateral or transverse positions of the bucket wheel are 
controlled by movement of the carriage 3-1 across the 
cross bridge ‘39. Movement of the carriage relative to 
the cross bridge-may be attained in any known manner. 
A suitable bucket wheel and carriage arrangement as 

7 well as the connection between the carriage and the 
bridge is disclosed in a co-ipending application Serial 
Number 732,268, ?led May 1, 1958, assigned to the same 
assignee and entitled “Bucket Wheel Reclaimer” to which 
reference may be had for details. A substantially identi 
cal arrangement is illustrated in FIG. 5. 

Thus, as shown in FIGS. 2 and 5 the carriage 31 is 
supported on trolley means 26, engaging rails‘ 26a or, 
other similar means secured to the longitudinal structural 
members at the top of the cross bridge 30. The carriage 
31 and trolley 26 are driven back Iand forth across the 
bridge 30 by a drive means mounted on the carriage and 
connected to the trolley wheels, ‘or as seen in FIG. 2 by 
a take-up winch 116 on both sides of the carriage. The 
wire rope 15 associated with the take-up winches or 
drums 16 being anchored to the ends or the cross bridge 
in known manner. It will be apparent from FIG. 5 that 
the carriage 31 is moveably mounted, or connected, con 
centrically surrounding the bridge 30 and that the bucket 
wheel 20 is rotatably mounted on the carriage 311. Thus 
the bucket wheel and associated carriage arepconcentri 
cally mounted on the bridge ‘and rnoveable relative there 
to at the various elevations of the bridge within the struc 
tural tower de?ning the unloading station. 
An axial conveyor ‘32 is supported within the cross 

bridge 30 and suitable apparatus of known design and 
operation (not shown) are providing to continuously op 
erate the conveyor 32 during rotation of the bucket wheel 
20 driven by power means designated 21. Also conveyor 
32 operates continuously while cross bridge 30‘ is lowered 
or raised and the carriage 31 moves relative thereto when 
unloading a barge .11} tothe dockside. 
The conveyor ‘32 is, however, also operable as a shuttle 

conveyor, i.e. can be shifted relative to the bucket wheel 
so that a barge within the unloading station 4 can be 
loaded into an adjacent outboard barge hereinafter fully 
described in connection with FIG. 6. 

Attached to the bridge 30 are a number of adjustable 
bumpers or fenders 33‘ and associated ?xed fenders 33a 
comprising a vise (best seen in FIG. 3 and described in 
connection therewith) to guide the barge in a straight 
line through the unloading station. Counterbalances 34 
are also provided tor the cross bridge, carriage and opera 

. tive elements of the bucket wheel to facilitatemovement 
of the cross bridge 3d. 
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It will be apparent from H6. 2 that in dockside un- A 
loading the bucket‘wheel'discharges material onto'shuttle ‘ 
or axial conveyor 32 which carries this material to one " 
end of the cross bridge and discharges this material onto 
a dockside conveyor 35 pivotally mounted at 36- and.pro— 
vided with supporting brackets 37 pivotally attached to 
both conveyor 32 and 35, or other suitable arrangement, 
to allow relative arcuate displacement of the end of con 
veyor 35‘ adjacent conveyor 32 which therefore remains 
in receiving position with conveyor 32. The extreme op 
erative positions of conveyor 32 and conveyor 35 are 
shown by the dotted line illustrations H in FIG. 2. It is 
noted that conveyor 3-2 may be shuttled to the left or 
right as seen ‘in FIG. 2. 
As seen in 'FIG. 2 a suitable chute may be provided 

between conveyors 32 and 35 which may be mounted on 
the bridge 30 or conveyor ‘3-2 in operative position rela 
tive to conveyor 35. The details of such an arrangement 
are not ‘fully illustrated since any number of suitable 'aré 
rang-ements can be made by those skilled in the art. 

FIG. 3 illustrates a vise supported by bridge 30 ‘to 
position a barge within the unloading station. It will be. 
seen from F168. 2 and 3 that the vise comprises a pair 
of roller fenders 33a ?xed to a cross member 331) which 
can be elevated and lowered relative to the bridge mem- ‘ 
ber 36 to accommodate various barge drafts and‘to allow 
the bridge and bucket wheel to be raised and lowered 
relative to the tenders of the vise as unloading progrmses. ' 
On the other side of the station, orother end of they 
bridge 3%, a pair of roller fenders 33 mounted on hy 
draulically extended arms 40 on a cross member 330 
likewise arranged to be elevated and lowered. It is also 
contemplated to utilize a barge vise (not illustrated) in V 
which four hydraulically operated arms each equipped 
with a pair of roller fenders are positioned on each side‘ - 
of the‘ station on vertically movable carriages or cross 
members 33b and 33c such as illustrated at the left side 
in FIG. 3. Each carriage 33b and 330 for the vise 
is guided by rollers running in ‘the samev slot tracks as 
the bucket wheel bridge member. Each carriage may be 
elevated and lowered by hydraulic cylinders 38 attached 
to the bridge member 30. Each of the above described 
vise arrangements are required to hold the barge being ‘ 
unloaded in parallel alignment with the vertical plane of I 
the bucket wheel while at the same time allowing longi 
tudinal movement of the barge relative to the bucket 
wheel. 
a vise which will accommodate barges of varying beams. 
The hydraulic cylinders 39 operating each arm in each 
of the above variations of the vise arrangement are 
mounted and controlled in any suitable known manner. 
The cylinders 38, 39 may be controlled electrically from 
a cab in the tower de?ning Ithe unloading station or from‘ 
an auxiliary panel at another location. These controls 
may be in series so that the ?rst operator to actuate the ' 

Details of such‘ cylinders maintains control thereover.‘ 
electric and hydraulic controls are not illustrated as they 
are designed according to well known principles of engi 

' neering. . 
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~ A detailed view of the bucket wheel 20‘, cross bridge 
30, and carriage 31 is shown in FIG. 5 together with a. 
novel chain drive arrangement to impart equal rotational , 

A short loop. forces to each side of the bucket wheel. 
of chain 22 runs over a drive sprocket 23 and an idler 
sprocket 24 provided on each side of the wheel 20. The 
drive sprocket may be driven from a. single source of ‘ ' 

‘ power or a pair of synchronized motors may drive each 
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sprocket. 

bolts, etc. By this arrangement the chain 22 is held in 
forced engagement with thegear wheel attached to the ~ 
wheel 20 to place these parts in positive engagement. ‘ 
Obviously such a chain drive is most economical to man 
ufactur'e, assemble and maintain and is of reliable opera~ 
tion. ‘Further, since the chain is out of engagement with .. 

Also it is noted that both arrangements provide ' 

A conventional bull wheel or sprocket 22a'is " 
?xed at each side of the bucket wheel 20 by welding or ' ' 
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the bucket wheel over most of its periphery accumula 
tion of dirt and wear resulting therefrom is minimized. 
The arrangement disclosed in the above identi?ed co 
pending application is also contemplated wherein a con 
ventional chain drive is utilized in which a closed loop 
of chain surrounds approximately one half or more of 
the wheel circumference. 
The material scooped up by the bucket wheel is de 

posited, via a hopper 25 located on the vertical axis of 
the wheel as is known, on conveyor 32 located substan 
tially along the axis of the wheel 20. The material 
from conveyor 32. is transferred to the pivotal conveyor 
35 best seen in FIG. 2. The axial conveyor 32 is sup 
ported in any suitable manner within the cross bridge 30. 
As seen by comparing FIGS. 2 and 5 the carriage 3'1 
concentrically surrounds the cross bridge 30 and is mov 
ably mounted on bridge 30 in the usual manner by 
wheels or trolleys 26. The carriage 31 is equipped with 
a sensing device 27 which prevent the bucket wheel 
from damaging the barge bottom. When the sensing 
device is subject to an excess pressure the hoist for the 
bridge may automatically raise the bridge for a pre-set 
period of time. 1If the pressure is not relieved the op 
eration of 'the bucket wheel is halted automatically until 
the bridge is raised sufficiently by the operator. An elec 
tric circuit arrangement such as illustrated and de 
scribed in connection with FIG. 11 will control the above 
described operation. The sensing device may be man 
ually or in any manner retractable to an inoperative po 
sition shown in phantom in FIG. 5 when the apparatus 
is not in use. The sensing device comprising a pivotal 
shoe member 27a connected with a pressure sensitive 
switch 27b of known design 27b. The switch 27b is in 
turn connected to power cells of FIG. 11. 
FIG. 6, an enlarged View of the lower portion of FIG. 

2, illustrates the arrangement whereby the bucket wheel 
conveyor 32 isconverted to arshuttlle conveyor receiving 
material from the wheel 20 which can be discharged 
either to a dockside conveyor 35 or to an adjacent barge 
10a as illustrated by the dotted lines of FIG. 7. The 
shuttle conveyor is mounted in bridge 30 in a manner 
suitable for the operation of shuttle conveyors in other 
known installations. When discharging material to a 
dockside conveyor the shuttle is locked in position and 
can be operated in only one direction of movement by 
any suitable switch means. When the shuttle is unlocked 
it will only operate in the other direction and the drive 
therefore can be controlled from the operator cab or 
auxiliary panel board. The extreme limits of the shuttie 
traverse will be controlled by suitable known limit and 
overtravel limit switches appropriately located for this 
purpose. 

It will be apparent from the foregoing description that 
the barge unloading and material handling system accord 
ing to this invention is of continuous operation during 
barge unloading and thus of very high capacity and/or 
of maximum efficiency. Also due to its continuous op 
eration loading peaks are comparatively small whereby 
the structural steel and operating parts of the mechanism 
can be made more economical relative to a comparable 
known system of equal capacity. The operation of the 
system will also be obvious from the foregoing descrip 
tions illustrating one embodiment of the invention. 

Another embodiment of the invention is shown in 
FIGS. 7 and 8 which operates on essentially the same 
principle of continuous operation and contains essential— 
ly the same or equivalent apparatus. However, ‘as seen 
in FIG. 7 the unloading station is de?ned by a chant 
neled island and structural or tower member 50. This 
arrangement is preferred where large variations in water 
elevation is experienced periodically or seasonally. 

The barges 10 are controllably fed through the unload 
ing station by barge haul engine E and the elevation of 
the bucket wheel 20 is controlled by hoist engines 51. 
As above described, the bucket wheel is mounted on 
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' conveyor 54 in any known manner. 

6 
traversing carriage 31 which in turn is supported on the 
cross bridge 30 to which the hoist engines ‘are connected 
in known manner (as best seen in FIG. 8). 

Referring particularly to FIG. 8, the axial conveyor 
32 in this embodiment delivers material from barge 10 to 
pivotal conveyor 40‘ mounted substantially at a 90° angle 
to the conveyor 32 and pivoted about axis 41. The other 
end of conveyor 40 is supported by arm 42 pivotally 
attached to conveyor 40 and also pivotally connected to 
the bridge 30 in any suitable manner. By this arrange 
ment, it will be apparent that the are 43 of one end of 
conveyor 40 can be very great without interfering with 
the continuous operation of the system or without special 
provision being made to allow space within the unloading 
station for the movements of the free or swinging end 
of conveyor 40. 
A further embodiment of the invention along the lines 

of the last described embodiment is shown in FIGS. 9 
and 10. The essential difference between the embodi 
ment of FIGS. 9 and 10 and that of FIGS. 1-5 and 7, 8 
is that a plurality of ‘bucket wheels are used to unload 
a barge without provision for the bucket wheel to traverse 
the beam of the barge. This embodiment therefore offers 
the greatest unloading capacity per unit time without re 
quiring a traversing carriage and associated apparatus 
upon which a single bucket wheel must be mounted. 
As shown in FIGS. 9 and 10 a barge 10 is fed through 

the unloading station 4 by barge haul engine E. The 
multiple and single bucket wheel unloaders, rotatably 
mounted on cross bridges 30, are raised and lowered 
within the steel towers 50 by suitable hoist engines 51 
and associated wire rope and sheaves. As seen in FIG. 
10, the single unloader is utilized essentially to remove 
the central crown of material from the barge and operates 
at a higher level than the triple wheel unloader. Each 
of the bucket wheels is driven by a power source as de 
scribed above. The material from the single bucket 
wheel unloader is deposited on a bucket wheel conveyor 
32 also as described hereinabove. Between the single 
wheel unloader and the multi-wheel unloader a linking 
conveyor 52 pivotally mounted at one end and swing 
ably mounted at its receiving end as hereinbefore de 
scribed. The linking conveyor discharges to a dockside 

The material dis 
charged by both the single and multi-wheel unloaders and 
associated bucket wheel or axial conveyor 32 is thus de 
posited on the dockside conveyor 54 which, as also previ 
ously described ‘hereinabove, is pivotal about the pivot 
55 at one end and swingably mounted or attached to the 
bridge of the multi-wheel unloader at its other end. 

In all of the previously described and illustrated ar 
rangements of the invention the bucket wheel unloader 
is provided with suitable sensing mean-s to limit the 
transverse movement of the carriage to prevent the bucket 
wheel engaging the sides of the barge hold as well as to 
halt the barge haul engines and prevent the fore and aft 
portion of the barge hold from engaging the bucket 
wheel. An arrangement to prevent the bucket wheel from 
engaging the barge bottomv has been illustrated and de 
scribed but because the other movement limiting sensing 
means are varied and well known illustration and descrip 
tion thereof is considered unnecessary here. 

FIG. 11 is a diagrammatic illustration of an electric 
circuit and associated apparatus the operation thereof ' 
being obvious to those skilled in the art. Therefore for 
the sake of brevity the symbols used in FIG. 11 are de 
?ned as follows: 

Stop-Push button to stop bridge hoist. 
Hoist-Push button to raise bridge hoist. 
Lower-Push button to lower bridge hoist. 
Slack cable—A slack cable limit switch of conventional 

operation and design to limit the lower position of the 
bridge hoist when the wheel is engaged with the barge 
material load. 
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Power =cell #1—Is set to close the-contact ata minimum 
pressure. 

Power cell #2—_ls setito close the contact at a maxi-p 
mum or excess pressure. 

F—-Fuse. 
H-Hoist control coil. 
HLS—Upper hoist limit switch. 
L-Lower control coil. 
LLS—Normal lower unit switch. 
TDE—-—Tirne delay protection against excessive time of 

prevailing presure of the shield or sensing device 27 
illustrated and described in connection with FIG. 5. 

Because of known engineering innovations of various 
features shown in the drawings only a brief description 
has been given above where conventional apparatus and - 
arrangements can be utilized. More detailed descriptions 
have ‘been given only with relation to those features con 
sidered to be presently unknown to» those skilled in the 
art. 
The operation of the system according to the invention 

will be obvious from the above description of the various 
views of the drawings which is given by Way of example 
and is not intended to limit the scope of the appended 
claims as various changes may be made by those skilled 
in the art by way of design variations and engineering 
innovations. 

I claim: 
1. A barge unloading system comprising a tower means 

having offshore ‘and on shore members defining an un 
\loading station, mean-s operatively associated said 
station for introducing and maneuvering :a barge Within 
said station, and unloader means comprising a bridge 
member movable vertically within said tower means, ele 
vator means supported on said tower means for raising 
and lowering said bridge member, a ?rst endless conveyor 
means supported on said bridge member, a carriage mem 
ber concentrically surrounding and supported on said 
bridge member for movement ‘longitudinally of said 
bridge member, means for moving said carriage member, 
a bucket Wheel unloader concentrically surrounding and 
rotatably supported on said carriage member, drive 
means operatively associated with said bucket wheel, 
barge engaging and guiding means depending drom said 
bridge member wtihin said station, means to raise and 
lower said barge engaging and guiding means, and -a sec 
ond endless conveyor means operatively associated with 
said ?rst conveyor means including pivotal bracket means 
connecting the adjacent ends of said ?rst and second 
conveyor means. 

2. A system according to claim 1 with the addition of 
a sensing means openatively associated with said elevator 
means to prevent said rotary bucket unloader coming 
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_into idirectcontact with saidbange i-nsaid unloading 
station. 

3. A system accordingto claim 1 wherein a plurality 
of bucket wheel unloaders are continuously operated and 
rotatably mounted at said station in tandem relation. 

4. A system according ‘to claim 1 wherein said ‘drive 
means to rotate said unloader comprises at least ‘one 
motor means, a pair of sprocket wheels driven ‘by said 
motor means, a pair of complimentary idler sprocket 
wheels and a'pair of associated chiain loops at each side ' 
of said urn-loader, each said chain loop operatively engag 
ing one of a pair of sprocket means ?xed at each side of 
‘said Ibucket Wheel, the axis of each said driven and idler 
sprockets de?ning ‘a plane forming a chord of said 
sprocket means whereby said chain loops are held. in 
positive engagement with the associated sprocket means. i 

5. A system according to claim 1 wherein said axial _' 
conveyor is extensible to a shuttle position to load an 
adjacent barge. 

6. A system according to claim 1 wherein said barge 
engaging means comprises a vise having at least one pair 
of rotary fender means engaging ‘a barge at one side 
thereof and fender means at the opposite side of a barge 
within said station. > 

,7. A system according to claim 6 wherein said barge 
vise comprises a pair of hydraulically extensible fender 
means at one side of said barge and a of ?xed tender .7 
means ‘at the opposite side of said barge. 

8. A system according to claim 6 wherein said barge 
vise comprises means connecting said vise to said bridge 
means and means to raise and lower said vise relativerzto 
said bridge means. ' 
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