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5 Claims.

This invention relates to bulk-cargo unloaders
for ships and other vessels, and particularly to
boom-conveyors used for discharging cargo from
a ship to a peint beyond the sides thereof or
for shifting the location of bulk cargo within a
ship.

Such devices heretofore used comprised a
trussed boom carrying a belt conveyor of fixed
length, the boom being pivotally supported at
one end and generally on the longitudinal axis
of the ship or vessel, and arranged for vertical
angular motion about the pivot provided by any
of several well-known means, usually a system of
hoisting tackle extending from some point on the
boom to an A-frame centering over the pivot
support and thence to driven drums located
at any convenient place. Such booms are also ar-
ranged for horizontal angular motion usually
provided by swing tackle hitched to the boom
and the deck of the ship, thus permitting the
hoom to be inclined to substantially any vertical
angle and swung to any horizontal angle within
clearance limitations on the ship and in accord-
ance with the conditions at a given unloading
site.

The length of such booms and conveyors is,
however, limited and fixed, thus limiting the
locus of discharge or unloading points, and at
times necessitating swkward handling or docking
of the vessel, which is not always convenient and
often requires long delays before docking space
of suitable size is available.

The main objects of this invention are to pro-
vide structural and economical improvements in

bulk cargo unloading boom conveyors for lake, :

river or ccean vessels; to provide an improved
arrangement of boom elevating tackle whereby
weight and cost of boom, tackle and A-frame
can be reduced; to provide a device for increas-
ing the operating length of a boom conveyor be-
yond its stowed length by varying amounts
readily and at will; and to provide a device for
reducing the operating length of a boom con-
veyor below its stowed length by varying
amounts readily and at will.

Other objects of the invention are to provide
a device permitting the building of a higher pile
of material at a given shore site than would be
rossibie etherwise; to provide a device permit-
ting the depcsit of material on shore at points
more remote from the vessel than would be pos-
sible otherwise; to provide a device permitting
the distributicn of cargo on the shore over large
areas or along railroad spurs or service roads
without changing the position of the vessel; to
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provide such a device permitting a vessel greatly
inereased latitude in utilizing anchorages that
would otherwise be unfavorable or impossible,
and to provide an unloading device which, in per-
mitting the gradual building up of piles to in-
creased heights without movement of the vessel
minimizes the degradation of cargo due to break-
age.

Further objects of the invention are to provide
an improved unloading device which makes the
boom unloader principle valuable to small vessels
or vessels of limited clear deck space for which
it would otherwise have little or no ecconomic
value; to provide such a device which correspond-
ing enhances the value of the boom unloader
principle on vessels having greater clear deck
space; and to previde such a device which re-~
duees difficultiss and hazards incidental to the
necessity of swinging the boom outward while
taking on cargo; namely, the possible delays and
the certain legal risks arising from the obstruc-
tion of traffic and the labor and expense of cor-
recting Iist of the vessel so induced.

A specific embodiment of the invention is
shown in the accomparnying drawings in which:

Figure 1 is a side elevation of a ship embodying
an improved unloader boom.

Fig. 2 is a view showing a vessel in end eleva-
tion with the improved unloader boom in ex-
tended position to illustrate the range of bulk-
cargo discharging peints beyond the side of the
vessel.

Fig. 3 is a detailed view showing the cutboard
end of the fixed portion of the boom and the ar-
rangement of a shuttle extension therefor.

Fig, 4 is a view in elevation showing the ar-
rangement of the inboard end of the main boom.

Figs. 5 and 8 are diagrammatic illustrations in
plan showing cne manner of operating the boom
extension.

Fig. 7 is a sectional view in vertical elevation
of the fixed boom and shuttle, showing their
mechanical arrangement and inter-relation.

Fig. 8 is a fragmentary view in side elevation
showing the manner of supperting the inboard
end of the shuttle boom when the same is in
retracted position.

Fig. 9 is a fragmentary sectional view as taken
on line 9—9 of Fig. 8.

Fig. 10 is a sectional view in elevation showing
the arrangement of the inboard end support of
the main boom for both vertical and horizontal
pivotal movement, and,

Fig. 11 is a fragmentary sectional view of the
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main boom and shuttle showing the arrangement
of lateral guide wheels on the shuttle.

As shown in the drawings, my invention makes
use of a main conveyor boom of such length as
can be stowed on a ship deck in the usual man-
ner, the conveyor carried by the boom being of a
continuous belt type in the arrangement shown.
A shuttle extension boom is carried by the main
boom and, as shown, telescopes within the same,
running on tracks incorporated within the strue-
tures and being actvated by means of cables or
other appropriate means whereby the shuttle
may be run out to and held at the desired length
within limits, as determined by the length of the
main boom.

The shuttle, as shown, carries a second belt
conveyor arranged below the conveyor on the
main boom: the latter, receiving its load in any
of the usual manners, discharges the load over
its head or outward end onto the shuttle con-
veyor, which, in turn, carries the load over the
extended distance and discharges it to the shore.

The direction of travel of the shuttle conveyor
is reversible: thus, from a given anchorage, the
shuttle not only extends the unloading radius
through all parts of a zone determined by its
own working length beyond the working radius of
the main boom, but also permits unloading
through substantially all parts of the zone with-
in the radius of the main boom.

Referring specifically to the drawings, a typical
illustration is shown in Fig. 1, wherein the main
boom { is shown in stowed position, the main
boom taking up all the available clear length of
the vessel deck and being supported at one end
by a pivot support 2 mounted on a horizontal
turntable on the deck of the ship 3, and at the
opposite end by a supporting means 4. which
helps to carry the weight of the boom when the
hoisting tackle 5 is not in use.

As shown in Fig. 1, cable 6 of the hoisting
tackle runs to suitable sheaves on an A-frame
1, and thence to a hoisting drum 8 driven by
any suitable means such as an electric or gasoline
motor, and the outer or remote end of the tackle
is attached at 9 to the lower chord of the main
boom truss structure adjacent to its outer end.
This arrangement of the hoisting tackle is an im-
portant feature of my invention.

In the conventional design the hoisting tackle
is attached to some point as at 10, on the top
chord of the main boom {, necessarily at an acute
angle with it, and the acuteness of this angle
necessitates a heavy tension in the tackle and a
correspondingly heavy compression in the top
chord of the boom in order to carry the boom
weight. The top chord compression must in such
case. follow an indirect path to the reaction point,
which is the pivot 2, located below the line of the
top chord and quite close to the bottom chord.

Thus in such conventional design the top chord
compression or the balancing force between the
weight supported and the tackle tension in fol-
lowing this indirect path to the reaction point
sets up stresses in the truss framing for which
the latter need not otherwise be designed. These
stresses in the truss framing will generally be of
opposite sign or character to those otherwise ob-
taining and of many times greater magnitude.
The result is the necessity of a considerable in-
crease in truss weight which my design makes
unnecessary, this extra weight being high above
the center of gravity of the vessel at an eleva-
tion where elimination of weight is of great value
in conserving stability.
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By connecting the tackle to a point on the
lower chord, as in my improved design, the com-
pressive stress on the boom is transmitted quite
directly along the bottom chord to the pivot and
this permits the lighter construction of the boom
without sacrifice of strength.

As shown in the drawings and particularly in
Figs. 2, 3, 4, and 7 thereof, my improved unload-
ing boom construction is generally rectangular in
cross section and comprises a hollow frame made
up of spaced parallel elongated vertically dis-
posed trusses, within which a generally U-shaped
shuttle boom (1 is telescopingly housed, the
shuttle boom likewise being of hollow rectangular
trussed frame construction.

As shown, the main boom I also carries an end-
less belt conveyor 12 supported on suitably spaced
hangars 13, as shown in Fig. 7. The conveyor 12
is of fixed length and runs from adjacent to ocne
end of the main boom | to the opposite end,
passing over suitable pulleys 14 and 15 at the in-
board and outboard ends of the main boom re-
spectively and also passing over suitable spaced
supporting or idler rollers 16 and 11, the whole
being supported on framework carried by hang-
ers 13

As shown in Figs. 1, 2 and 4, the main boom
conveyor |2 is driven by a suitable motor, or
other power medium, and gearing I8 usually lo-
cated at the inbcard end of the main boom. A
suitable loading chute 29 is provided at the in-
board end of the main boom conveyor 12 in the
usual manner to properly guide the material
being handled onto the same, and a suitable dis-
charge chute Z{ is provided at the opposite end
of the main boom to guide the conveyed mate-
rial onto the conveyor of the shuftle boom {1, as
will be hereafter described. Thus, material taken
from the hold of the ship by any suitable means,
such as an elevator 22, is delivered onto the con-
veyor (2, carried the length of the main bhoom
I, and deposited onto the conveyor 23 of the
shuttle (1.

As shown in Figs. 3 and 7, the shuttle bhoom
{1, which in the form shown telescopes into the
main boom |, carries a conveyor 23 which ex-
tends over substantially its whole length and is
supported on tail pulley 24, head pulley 25, snub
pulley 24.1, bend pulley 25.1 and suitable spaced
intermediate idlers 26 and 27, the several pulleys
and idlers being suitably mounted on the shuttle
framing. Also as shown, this convevor is driven
by a suitable motor or cther power means I8,
located near the inboard or tail end of the shuttle
and having driving connections with the tail
pulley 24.

As before mentioned, the drive for the shuttle
boom conveyor 23 is reversible so that the con-
veyor may travel in either direction to carry ma-
terial delivered onto the same either toward the
inboard or the outboard end of the shuttle boom.
Thus, with the conveyor {2 of the main boom
extending along the upper part thereof above
the shuttle boom (1, material may be delivered
onto the shuttle boom conveyor 23 regardless of
the position of the shuttle boom with respect to
the outboard end of the main boom {, and whol-
lv independently of the direction of travel of
the shuttle boom conveyor.

It will be seen that with this arrangement the
shuttle boom will serve either as a means for
transporting the conveyed material to a point
beyond the outboard end of the fixed or main
boom or to carry the conveyed material back-
wards from the outboard end of the main boom
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to substantially any point intermediate the ends
thereof, thus providing delivery to any point
within an arcuate zone extending from the side
of the ship to a distance substantially equiva-
lent to the sum of the lenzths of the main boom
| and the shuitle {1 and making the actual de-
livery or discharge peint independent cof the
length of the main boom.

Another important advantage gained by my
improved conveyor boorn arrangement is that
cargo may be taken from one part of the ship’s
hold and cdeposited in ancther part in a single
operation, thus cbviating the necessity, as in
the usual case, of first dischareing the cargo to
the shore and then relcading the same.

As shown in the drawings, the shuttle boom
11 together with iis conveyor 23 is advanced or
retracted by movement of the shutle bocm along
the axis of the masain hoom, the shutile boom
being so constructed as to run over a plurality
of gnide wheeis on which it is supported for tele-
scoping mover ¢ 15 the main boom.
As shown in Pigs, 2 and 7, upper snd lower guide
wheels 28 and 29, respectively. are supported on
the main boom structure adjacent the cuter end
of the same, & pair of upper guide wheels 28 and
a palr of lower guide whaels 28 being located at
or near the cuter end of the main boom, and
pairs of upper and lower guide wheels 28.1 and
29.1 respactively being located inwardly of the
end of the main boom at or near the point of
farthest outward travel of the inner end of the
shuttle boom. Thus in any exireme operating
position the welght of the shuttle is carried by
one pair of lower guide wheels acting as a ful-
crum against the reaction of the remote pair of
upper guide wiieels. In any intermediate posi-
tion in which tize center of weight lies between
the inner and ocuter pairs of wheels the shuttle
is carried by two pairs of lower wheels.

As shown, the guide wheels 28, 28.(, 28 and
29.1 are flanzed and arranged to engage tracks
30 and 2( cxtending along the upper and lower
chords of the shuttle trusses. Thus the shuttle
is stably supported in all werking positions, the
guide wheels being mounted on shafts, not shown,
journalle¢ in suitable bearings 32, fixedly
mounted cn the masain hoom structure.

In order to provide lateral stability fixed side
guide rollers 33 located at or near the outer end
of the main boom and arranged to engage tracks
24 on the upper end lower chords of the shuttle
boom trusses are provided, and moving guide
rollers 25 are mounted on the shuttle at or near
the inner end thereof as shown in Pig. 11, the
guide rollers 85 travelling with the shuttle 11 and
contacting tracks 25 suitably positioned and ex-
tending along the trusses of the main boom |I.
These guide rollers assure freedom from jam-
ming in changing of the length of the unloader
boom and serve to carry wind and other lateral
loads from the lateral bracing system of the shut-
tle truss to that of the main boom.

Since shuttle motion in either direction and
control of the same must be possible at any ver-
tical inclination which might be used, a cable
system of fixed length for actuating the shuttle
boom is provided. As shown in the drawings,
with particular reference to Pigs. 5 and 6, this
cable system comprises a sheave 37 fixed to the
main boom at a point near the outer end thereof
on the bottom lateral truss system and arranged
50 as to be aligned with the longitudinal center
line of the shuttle; a cable 88 having a fixed at-
tachment to the inner end of the shuttie and
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passing around the sheave 31; and a winding
drum 39 around which the cable 38 is wrapped,
mounted at the inner end of the main boom.
The cable 38 makes seveéral turng around the
drum 38 and then runs back to the inner end of
the shuttle boom 1. At this point both ends of
the cable are attached to thie shuttle boom.

As indicated in the drawings, the wihding drum
39 may be driven in either rotative direction by
any suitable motive power such as an electric
motor 40 operating through speed reduction
gearing 41. As will be readily uhderstood, the di-
ameter and grooving of the drum 39 must be
proper for the cable used, and the length of the
drum must be sufficient for the number of turns
of the cabie, which would equate in length to the
maximum distarice of shuttle travel plus at least
four additional turns for friction anchorage.
Thus the c¢able being endless, the anchorage
turns travel back and forth the length of the
drum sccording to the shuttle movement. It will
also be understood that the shuttle operating
mechanism includes besides the motor 40 and
speed reduction gearing 41 suitable brake and
clutch mechanism not specifically shown, as half
of the shuttle operation will consist of brake ac-
tion against closing of the shuttle by gravity
when the main boom is in upwardly inclined po-
sition.

It will be seen that when the shuttle is in re-
tracted position most of its length becomes a
cantilever supported on the relatively short an-
chor span between the outer and inner sets of
guide wheels 28 and 29.1 on the main boom and
since it is undesirable to subject such a long can-
tilever to the abuse which it would receive from
motion of the ship while the shuttle is in stowed
position, means are provided adjacent to the
inner end of the main boom to anchor the inner
end of the shuttle when the same is in stowed po-
sition. Such means are illustrated in Figs. 8 and
9 of the drawings and as shown, comprise a
straight-faced wheel or tail guide 42 mounted on
the bottom chord of each of the shuttle trusses
and guideways or runways 43 mounted on sup-
ports in the plane of the bottem chord of the
main boom in alignment with the tail guides 42.

As shown, the guideways 43 are inclined up-
wardly in the rearward direction so that as the
inner end of the shuttle approaches the stowed
position the tail guides 42 will contaet the guide-~
way 43 and elevate the inner end of the shuttle
a sufficient amount to take up the computed
elastic dead load deformation of the cantilever
when the end of inward travel of the same is
reached. Preferably the vertical inclination of
the guideway 43 is slightly in excess of the com-
puted cantilever deformation to assure easy mak-
ing and breaking of contact with the tail guide 42.
Also the side guides 44 of the guideways 43 are
flared outwardly in the forward direction of the
main boom to insure easy entry of the tail guide
onto the runway under all conditions of lateral
distortion of the shuttle. At the end of shuttle
travel, however, the space between the side
guides 44 is narrowed to working clearance of the
tail guide, thus providing a lateral anchorage
which will be firm while the vessel is in motion.
Wheel stops 45 are also provided to prevent over
travel of the shuttle in the closing or retracting
movement of the same and it will be understood
that suitable known means will be provided for
automatically shutting off the metor drive of the
shuttle operating mechanism when the tail guide
wheels 42 contact the stops 45 or when they pass
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some predetermined point short thereof. Also
suitable locking means, such as the wheel locks
46, may be provided which will operate automat-
ically to hold the shuttle in the retracted posi-
tion; and suitable means, either manually or au-
tomatically operated, or both, may be provided
for opening or removing the locking means when
it is desired to extend the shuttle.

As shown, in Fig. 18, the pivot suppoit 2 for
the inboard end of the main boom | comprises a
turntable 47 pivotally mounted on the vertical
axis of a base plate 28, suitable roller bearings
£9 being disposed between the turntable and the
base plate. Also, as shown, the turntable 47 is
provided with opposed laterally-projecting trun-
nions 8§68 on which suitable supporting bearings
51 attached to the inner end of the main boom
are journalled. This construction is well known
and provides ample efficient support for the main
boom under all conditions of horizontal or ver-
tical angular movement of the same.

In the operation of my improved unloader
boom the device is elevated to the desired verti-
cal angular position by means of the hoisting
tackle 5 running from the A-frame 1 centering
over the pivoted or supported end of the boom;
and lateral angular motion of the boom is effected
hy means of suitable swing tackle, not shown, but
of established conventional design. When the
main boom has been swung to its desired posi-
tion and vertical angle, the shuttle is then run
out or extended to the desired amount by means
of the shuttle drive 40—41 and the endless cable
and drum 38 and 39, respectively. The main
boom conveyor {2 and the shuttle bcom con-
veyor 23 are then actuated by their respective
drives which are arranged for remote control.
The bulk-cargo of the vessel is then taken from
the hold by any suitable cargo-handling means
and deposited on the main boom conveyor 12
through the chute £0. The cargo is then carried
to the chute 21 where it is delivered onto the
shuttle conveyor 23, which in turn, discharges
the cargo to a shore pile.

When the shore pile location is beyond the
end of the main boom, as at A in Fig. 2, the
shuttle boom conveyor will travel in the out-
ward direction and discharge the cargo over
the outward end of the shuttle boom. When the
shore pile is desired to be located at a point be-
tween the end of the main boom and the ship,
as at B in Fig. 2, the shuttle conveyor is run in
the reverse or rearward direction so as to dis-
charge the cargo over the rearward or inner-
most end of the shuttle. It will thus be seen
that latitude as to location, size and shaping of
piles of cargo as deposited on the shore by this
device is much greater than would be possible
with unloader booms of conventional design, in
which unloading is ccnfined to a single fixed
and relatively short radius.

It is to be understood that though the con-
veyors herein shown and described are of the
continuous belt type my invention is not to be
construed as being limited thereto; and that
any suitable kind or type of conveyor may be
employed.

The chief advantage of my invention is the
increment of working reach over that possible
with an unloader boom of fixed length subject to
the same limitation of stowed space. A second
advantage is the facility for varying the working
reach throughout substantially the whole length
of the elongated boom.

The usefulness of these advantages can be
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illustrated by considering the example of a vessel
having a clear deck space to stow a boom 100
feet long. Without my invention such a boom
would carry a conveyor about 100 feet long.
Bulk commodities can be carried by such a con-
veyor up inclines of 15° to 25°, the angle depend-
ing upon the material carried. Thus, assuming
an 18° incline, this conveyor will deposit a maxi-
mum pile 31 feet high measured from the top of
the delivery pulley of the conveyor, or about 35
feet high measured from the deck of the vessel,
on a fixed radius of 95 feet from the center of
horizontal rotation usually on the center line of
the vessel.

For the same 100 feet stowed length my inven-
tion would afford operating lengths variable at
will from a maximum of about 170 feet to a
minimum of about 30 feet. Under the same
operating conditions my improved conveyor boom
would deposit a maximum pile about 56 feet
higher than the deck of the vessel on a radius
of approximately 161 feet from the axis of hori-
zontal rotation. It would also deposit a pile on
any lesser radius down to the 30 foct minimum,
the height of the pile varying with the radius.

With such an advantage a vessel can discharge
cargo over a greatly increased land area and
to a greatly increased average depth. In addi-
tion to this increase in the use of shore space
my invention also permits increased freedom and
convenience of handling. Thus a ship of deep
draft can discharge a cargo from a more remote
anchorage if water at the dock line is too shallow
or it can on occasion discharge cargo without
waiting for another ship to vacate the berth
which it would have to use without such equip-
ment.

My invention also offers a number of advan-
tages in the use of shore storage. A storage site
otherwise valueless may be made usable by the
increased reach of the boom conveyor extension
and the capacity of any established cargo site
is greatly increased. Cargoes can also be disposed
adjacent to service roads or railroad spurs more
advantageously without additional cost and the
ability to discharge different materials to sepa-
rate piles without reberthing the ship is increased
several hundred per cent.

The dealer in commodities so handled profits,
in addition to such gains as the foregoing may
ultimately give him, in the improved condition
in which the material reaches him. The high
lift afforded by the extension results in the build-
ing up of fewer and larger piles. Further, there
is less casual loss from such piles, less risk of
mixture with foreign matter and the building up
of the piles is considerably slower. Also, the
average distance of drop from the conveyor to the
pile will, in ordinary practice, be reduced with a
consequently reduced degradation through break-
age of sized material.

Aside from these advantages the useful scope
of the unloader boom principle is made possible
to many vessels on which it would otherwise have
little or no economic value. A vessel having clear
deck space too limited, either because of its size
or the presence of deck structures, cannot profit-
ably use the fixed length conveyor boom which
its clearances permit. It can, however, in many
instances so use an extensible boom. Where
limitations are less sharp the device still offers
great advantages. For any available deck space
a relative enhancement of value over that of a
fixed length boom can be provided, the only final
limitation being the stability of the boat. In the
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instances where deck clearance permits the in-
stallation of a boom of fixed length equal to the
maximum length of my device, the latter still
adds the advantages of the variable radius of dis-
charge to equal maximum range. Also the
economy of stowed length with my improved con-
struction affords wide latitude in locating the in-
board support at such a point as will give the
most desirable arcs of horizontal swing together
with the most convenient working of the vessel.

When loading the vessel it is necessary to ex-
tend the boom outboard at approximately right
angles, and always on the off-shore side, to gain
access to hatchways. The compactness of my
invention as compared with a boom of fixed equal
operating length minimizes the list of the vessel
so induced and the difficulties and hazards in-
cidental to obstruction of passing traffic.

Furthermore when it becomes necessary to
shift cargo from one portion of the vessel to
another with the fixed length boom conveyor the
material must first be unloaded to the shore and
then reshipped by means of shore equipment.
Whereas with my improved device the cargo may
be shifted without taking it off the vessel and
without any equipment other than that used in
the ordinary discharge of cargo.

Although but one specific embodiment of this
invention is herein shown and described, it will
be understood that details of the construction
shown may be altered or omitted without depart-
ing from the spirit of this invention as defined
by the following claims.

I claim:

1. A cargo unloading device comprising a main
boom, a shuttle boom movable along said main
boom for variable longitudinal extension thereof,
means adjacent the outward end of said main
boom arranged to support said shuttle boom in-
dependently in all positions of movement of the
same, a tail guide on the inward end of said
shuttle boom, and tail guide receiving means in
appropriate position on said main boom to en-
gagingly receive said tail guide automatically and
secure the inward end of said shuttle boom
against displacement when the same is in re-
tracted position.

2. In a cargo unloader comprising a hollow
main boom having a longitudinally-disposed

shuttle boom therein arranged to be telescopingly

extended therefrom and retracted thereinto, said
shuttle boom being movably carried by and
mainly supported between spaced upper and
lower pairs of guide means disposed adjacent the
outward end of said main boom, a tail guide on
the inner end of said shuttle boom, and for-
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wardly-flared longitudinally-extending means on
said main boom arranged to receive said tail
guide when said shuttle boom is retracted and
secure the inward end of said shuttle boom
against displacement when the same is in stowed
position.

3. In a ship-board cargo unloading device
comprising an extensible boom pivotally sup-
rorted on a boat from a fixed point at one end
for both vertical and horizontal angular move-
ment and having side frames each of which is a
vertically-disposed truss extending the length of
the boom, the said pivot connection attaching
to the lower chords of said trusses, elevating
tackle extending from a point adjacent the
pivotaliy-supported end of the boom and above
the point of boom support and attached to the
lower chord of each of said side frame trusses
adjacent the middle of the maximum operating
length of said boom.

4. In a boat unloader comprising a boom and
cargo conveyor of specific length, said boom hav-
ing one end pivotally connected to the boat struc-
ture, means including a second conveyor operable
independently of the first conveyor and adjust-
able longitudinally thereof to vary the point of
ultimate cargo discharge axially of said boom
in either axial direction with respect to the out-
ward end thereof, said boom being arranged for
both vertical and horizontal pivotal movement
relative to the boat, and said means and second
conveyor being mounted and arranged for opera-
tion irrespective of the attitude of said boom
relative to said boat and the pivot connection
thereon.

5. The combination with a boat of an unload-
ing hoom of fixed length having one end pivotally
secured to the boat and having a longitudinally
extending conveyor discharging adjacent its out-
ward end, a shuttle boom carried parallelly by
and wholly supported by the first boom and ar-
ranged to be adjustably extended beyond the out-
ward end thereof, a reversible longitudinally ex-
tending conveyor on said shuttle boom arranged

s to receive material discharged from the first con-

veyor and to deliver said material from either
end irrespective of the position of said shuttle
boom with respect to the outward end of the first
boom, and means to swing said first boom hori-
zontally on its pivot and project the same out-
wardly beyond either side of said boat, all ar-
ranged whereby material may be discharged
from said shuttle to any point between the side
of the said boat and the farthest extended reach
of said shuttle.
CHARLES M. RUDOW.



