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To all whom it may conceri:

Be it known that I, ALEXANDER MCDOU-

.GALL, a citizen of the United States, residing

at Duluth, in the county of St. Louis and State |
of Minnesota, have invented certain new and

useful improvements in vessels for transport-
ing granular substances,; suchassand, gravel,

earth,coal, ore,or any cargothat can be moved
by water-f OW; ‘and Ido here by declare the fol-
lowingtobea f ull, clear, and exact description
of the 1nvent10n WhlGh will enable others
skilled in the art to Whlch 1t &ppertams to

"make and use the same.

This invention relates to 1mpr0vements in

‘vessels for transporting granular substances

—such as sand, gravel, earth, coal, ore, orany

in my former patent, No. 393,996, of Decem-
ber 4, 1888, and of the method disclosed in
my Patent No 397,741, of February 12, 1889.

In these patents a speela,l boat of pecuha,r de-

sign is essential.

existing boats and bar ges of theordinary type,

as W_ell as being built in a boat especially de-
signed for the purpose, and- it is also designed

to unload cargo thab has been loaded in dry

bulk.

Generally speaking, my mveﬂtmn conmsts

of means whereby-a cargo of sand, gravel,
‘earth, coal; or ore may be introduced within

a Vessel in any manner, but preferably by
being mixed with water and loaded by decan-
- The material may be removed from
the vessel when desired by introducing a j' et
of water upon it and pumpmn* out the mlx-
ture.

My 1nvent1011 has particular relation to the
means for unloading vessels.
loading is not absolutely necessary, asthe ves-

‘sel may; it desired and it be eonvement be |

loaded in the ordinary manner.

The device consists of one or more sumps,
which are water-tight boxes extending from
the planking or plamnﬂ* to the top of the ceil-
ing or false botfiom or part way up to the deck,
and are arranged, preferably, just aft of the

.. hatches or under or between the hatches, as
5o may be desired, either in the central line of

the vessel or to one side thereof.

' tical extensions thereto.

My present. invention re-|
lates to a device which may be attached to

into the hold of the vessel,

extent.
That shown for |

The walls of the
boxes are perforated with a number of holes,

which may be closed when  necessary by

valves, or they may have open windows cov-
ered by small gates, or they may have plugged
openings, as is described in the above-men-
tioned Letters Patent.
communicates with the bottom of the sumps.

The sump-boxes are each sufficiently large to

An exhaust-pump
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admit the entrance of a man to adJusb the

plugs or.valves or open and close the gates,
if such be used.

supply & mixture of water and sand or of wa-
teralone tothe hold of the vessel.-
I prefer to have this pump discharge upon

~both 'sides of the vessel and through both

hatehways. 1 also prefer to provide the dis-
charge ends of this pump with flexible pipes

In addition to the sump-
boxes and exhaust an inlet-pump is used to

In practice

or couplmn's so that the water or a mixture

of solid material and water may be dneetﬂd
to any partf of the hold of the vessel. |
In operation for handling granular sub-
stances a mixture of the material is pumped

| some of the holes
in the sump-boxes being left open.

The ma-
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terial will settle to the bottom of the vessel

and the water will be decanted of

through

| the holes in the sump-boxes and flow into the

sumps, from which it will be removed by the
exhaust-pump and dischar ged overboard. As
the material accumulates in the bottom of

‘the vessel the lowermost holes in the sump-

boxes are closed to prevent the material from
passing into the sumps.

the lower ones first and the others as neces-
sary, until the vessel is loaded to the desired
In lieu of this the vessel may be load-
ed from an ordinary coal orore daek throu oh
chutes. .

To unload the materlal, all the holes in t.he
sump-boxesare first opened. Waterisforced

‘through the inlet-pump upon the top of the

material, preferably that adjacent to the
sump-boxes. Thisisrendered possibleif flexi-
ble counlings be used upon the discharge ex-
tremities of the pump. The mixture of ma-
terial and water thus formed will pass into

30

As the level of the
material risesthe holesin the boxesare closed,
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the sump-boxes and from there will be re-

Thesumps | moved by the exhaust-pump, which will force

are covered with sump-boxes, which fmmver— | it to its destination ashore.
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- the donkey-boiler 6 between them.
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If desired, a center bulkhead may be used
in the vessel to prevent the water from ship-
ping from side to side while loading or un-
loading; but this is not always necessary.

In order to better understand the nature of
my invention, attention is called to the ac-
companying drawings, in which—

Figure 1is a top view of a shallow or single-
deck bargewith my attachmentin place. Tig.
2 1s a mid-ship sectional view thereof, taken
through one of the sump-boxes.
cross-section of a double-deck vessel through
the sump-box, and Fig. 4 is an enlarged sec-
tional view of a portion of a sump-box wall
and a closure therein.

In all the several views like parts are des-
ignated by the same numerals of reference.

The vessel 1 may have my attachment built
in as an integral part thereof or not, as de-
sired. The sumps 2 are’shown as being ar-
ranged aft in the hatehways for greater con-
venience in locating them and to render them

more accessible and also to trim the vessel by
the stern, so as to secure a better flow of wa-

ter; but this is not essential, as they may be
located between the hatchways. Neither is
it necessary that they be located in the accu-
rate fore-and-aft line shown alongside the
keelson, asthey may be placed in either bilge,
if any advantage would acerue from such ir-
regularity of position. _

3 represents the sump - boxes, arranged
above the sumps, as shown, and extending
up to the deck. The walls of the boxes are
perforated, as shown. The sump-boxes may
have angle-irons on their edges through
which bolts may pass to secnre them to the
deck and false bottom. o

4isthe feed-pump, and 5 the exhaust-pump,
both shown as being directly coupled to their
driving-engines and located amidships, with
It is of
course understood that both pumps may be
operated by the same engine and that an elec-
tric motor 7 may be used instead of a steam-
engine. (See Fig.3.) In this view the pump
5 18 coupled directly to the motor and both
are carried below the upper deck, so as to re-
duce the lift as much as possible. Further-
more, 1t will be seen that either or both pumps

‘can be loeated away from the vessel, as upon

the quay or dredge. The entrance- pipe 8
communicates with the dredge when the ves-
sel is being loaded and overboard while un-
loading.

9isa branch pipe connecting the feed-pump
4 with the fore-and-aft mains 10. These lat-

- ter mains have branches 11 passing into the
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hold of the vessel through the hatechways or
through deck-openings 12 between the hatch-
ways.

13 represents flexible exhaust - pipes by
means of which a stream of sand and water
or of water alone may be directed to any por-
tion of the hold and force the cargo to the
sump-boxes. | -

An exhaust-leg 14 is arranged within each |

Fig. 3 is a )

i,
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sump-box 3 and connects with the fore-and-
aft main 15, which in turn connects with the
exhaust-pump 5. The exhaust-pipe 16 passes
overboard while the vessel is unloading and

the cargo ashore while unloading.
The walls of the sump-box 3 are perforated

-with numerous holes 17, which may be closed

by any suitable means, that shown in the
drawings being merely for the purpose of
illustration. The closure shown consists of a
gate 13 for each hole, hinged in position and
arranged to drop to a vertical position or to
be held open by any means—as, for instance,
by a short length of chain, as shown.

The operation of the entire device is as fol-
lows: To load, a mixture of material and
water 1s foreced from the bottom of the river
or other source of supply through the pump
4 to the hold of the vessel and evenly distrib-
uted on the bottom thereof by means of the
flexible pipes 13. Some of the perforations
in the walls of the sump-boxes are opened at
the beginning of this operation. The mate-
rial will settle to the bottom of the vessel
and the water will pass off through the lower-
most perforations in the sump-boxes and will
flow intothe sumps and will be removed there-
from by means of the pump 5. As the level
of the material rises in the hold of the vessel
the lowermost perforations are closed, as is
shown, care being taken that as the level of

the material rises in the hold all perforations

below that level shall be closed. The mixture

of material and water is pumped into the hold

and the waterin the sumps pumped overboard
until the vessel is completely loaded. To un-

‘load either wet or dry cargo or when a eargo

of sand, gravel, earth, coal, ore, or other
material is loaded into the vessel without the
use of water to flow it, some perforations in

the sump-boxes arefirst opened and a stream

of water is caunsed to pass upon the top of
the load of material through the flexible pipes

| 13 and preferably adjacent to the sump-

boxes. The cargo will be carried or foreed in
solution with the water through the perfora-
tions in the sump-boxes to their interiors,
falling into the sumps, from which it will be
removed, by means of the exhaust-pump 5
and conveyed to its destination ashore.

- It will be seen that the device may be modi-

fied to a great extent without departing from
the spirit of my invention.
the feed-pump 4 may be dispensed with en-
tirely, a mixture of material and water being
forced into the vessel’s hold from a dredge,
and while unloading the water for mixing with
the material may be introduced from a source
of supply on shore or through suitable sea-~
cocks. As before pointed out, any form of

closure may be used for the perforations in
the sump - boxes, that shown being, in my
opinion, the best for the purpose, as a differ-
ent form of valve would likely be choked by
the material.

Before claiming my invention I desire to

connects by suitable piping, which will force
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In the first place,
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define what I mean by the term *granular |

substance.” This I mean to be sufficiently
broad and inclusive to embrace all commi-
nuted, pulverized, ecrushed, ground, or tritu-

rated material, which will not be injuriously

atfected by mixing with water and which can
be carried in suspensmn This term will in-
clude sand, gravel, ore, earth, or coal; also,
silt, which is not truly oranular.

Having now described and ascertained the
nature of my invention, what I claim; and

desire to secure by Letters Patent, 18—

1. Animprovement in meansfor transport-
ing granular material, consisting of a vessel,
a valved sump-box or sump-boxes therein, an
exhaust-pump therefor, and a feed-pump dis-
charging within the hold c¢f the vessel out-
side of the sump box or boxes, substantially
as described. | |

2. Animprovementin means for transport-

- ing granular material, consisting of a vessel,

25

a valved sump-box or sump- ‘boxes ther ein, an
exhaust-pump therefor having flexible dis-
charge ends within the hold of the vessel,
outsuile of the sump box or boxes, substan-

tially as desecribed.

3. Animprovementin means for transport-

-~ 1ng granular material, consisting of a vessel,
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- and a feed-pump discharging within the hold |

a sSump-box or sump-boxes therein, the said
box or boxes having perforated walls, a clo-
sure for said perforations, an exhaust-pump
connected with the sump-box or sump-boxes,
and a feed-pump discharging within the hold

of the vessel, outside the sump box or boxes, |

substantla,lly as described.

4. Animprovementin means for transport-
ing granular material, consisting of a vessel,
a sump-box or sump- “boxes therem the said
box or boxes having perforated w:a,lls a ¢lo-
sure for each of sald perforations, an exhaust-
pump connected with the sump box or boxes,

of the vessel, outside of the sump box or boxes,
substantlally as desembﬂd

5. Animprovement in meangfor transport- 4¢

ing granular material, consisting of a vessel,
a sump-box or sump-boxes therein, the sump
box or boxes having perforated walls, a clo-
sure for said perforations, an exhaust-pump
connected with the sump box or boxes, and a
feed -pump, having flexible discharge ends;

‘within the hold of the vessel, outside of the

sump box or boxes, substantially as deseribed.
6. Animprovementin meansfor transport-
ing granular material, consisting of a vessel,
a sump-box or sump- “boxes therem the said
box or boxes having perforated Walls, a clo-
sure for each of said perforations, an exhaust-
pump connected with the sump box or boxes;
and a feed-pump, having flexible discharge
ends, within the hold of the vessel, outside of
the sump box or boxes, substantially as de-
scribed.
~ 7. Animprovementin means for transport-
ing granular material, consisting of a vessel;
a sump-box or sump- “boxes therem the smd
box or boxes having perforated Walls, gates

| forclosingsaid perforations;anexhaust-pump

connected with the sump box or boxes, and a
feed-pump discharging within the hold of the

vessel, outside the sump box or bozes, Sub-

stantlally as described.
8. Animprovementin meansfor transpm f-

ing granular material, consisting of a vessel,

a sump-box or sump-boxes therein; the said
box or boxes having perforated walls, gates
forclosing said perforations,an exhaust-pump
connected with the sump box or boxes, and a

feed-pump, having flexible discharge ends;

within the hold of the vessel, outside of the
sump box or boxes, substantially as described.
T'his speci ification si igned and w1tnessed this

‘)Sth day of August, 1901.

ALE‘KANDER MCDOUGALL

Wltnesses
‘WM. HARRISON
N, T, HARRISON
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