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Jo all whone it mm:uy CONCErn:

‘Be it known that I, CYyrus H. WOODRUFP, e_

- ellnzen of the Unlted States, residing at Buf-
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30

falo, in the county of Erie and State of New-
York, have invented new and useful ‘Im--
- provemente in Apparatus for Unloading Ves-
- sels, of which thefollowing is a Spee1ﬁc¢tt10n |
| T]llS invention.relates to ‘the construction
of vessels and the devices- employed for un-
loading cargoes-which: are Shlpped 1n bnlk
- such as iron-ore, coal, &e. . ~ |

In the ordinary methods of dlschd,l‘ﬂ‘m o ves-

sel-cargoes manual labor is. employed to-a
Jarge extent, and. the nnloadmcr of larﬂe-
frewht—enrrlers ‘such-as-have come into-use |
in recent years, ebpeelally on the Great Lakes,

18 therefore a eomparetwely 5low and erpen-
sive operation.

The object of my 1nventlon is to prowde‘
such vessels with improved unloading de-

vices which dispense largely with manual
labor and greatly expedite: the discharge of
the cargo and which at the same time zwo1d
1nterference with or encroachment npon the
cargo-space of the-vessel. |

~ In the accompanying drawin gs, eonmstlnfr-
of two sheets, Figure 1is a hormontal sectlon |

of a propeller contelmnﬂ' my invention..’ Fig..
2 is a cross-section, on an:enlarged seele in
line 2 2, Fig. 1. Fw 3is a- lonn'ltndmel See-
tion of a, bercfe eqnlpped with the improve-

ment, the plene of the eeetlon being on one’
Fig. 4isa _1onﬂ'1tud1nel sec-

side of the keel.

 tion of a propeller eontaining-e-m‘odiﬂedheon-

35

40

 Fig. 8 1s a transverse seotlon showmn en-—

o _eheml)er B the -bottom of Whlch 1S formed

rier.

in the several figures. :
- The hull of: the vessel 18- of modern ap--

struction of the discharge conveyer-or car--
Fig. 5 is a horizontal' séction of the
construction shown in Fig. 4. Fig. 6 is a
fragmentary transverse section,--on: an- en-
- Fig. 7is a |
sm:nla,r section shomnw a modlﬁed Torm of B
| nels: or- ‘passages arranged lenﬂ'thmse inthe .-
|, wateér-bottom directly under the delivery-ap- .
4 'ertures of the hopper-bottoms C, respectively,
:l-and extending throughout the length of the
Each of these tunnels is formed bya
pair ‘of parallel walls e, which are: suitably

larged seale, in line 6 6, Fig. 5.
the discharge-carrier 1lluetrated in Fig. 6.
other arrangement of the carrier. e

Like letters of referenee refer t.o llke parts

proved construction—that is to say, provided

with whatis known -in the art as a ‘¢ water-
~ bottom ”—but is pleferebly made of struc-

tural steel.
with hatchways A’-and the water bottom or

‘It has the usunal spar-deck A,

f

I

like. -

of the hold if  desired.

i fea,nle

l..,._‘
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bv the main bottom B’ of the Vessel and thef:i:‘
top by the auxiliary or seoonderyr bottom B .o
B3 indicates the main keél, arranged cen-
trelly in the water-bottom'and extendlnfrfrom';;;;-_:j-;
the main bottom to the secondary bottom. =~ -
This water-bottom is enstomemly filled with -~ "0

water ballast when the vessel runs without .

-cargo or with alight load and can be emptied 6o -
-;When the vessel carries a cargoof ore or the . = = - -
It ‘chCOldlllﬂ’ly forms mo part of the -~ =~ -
| cargo-car rying capacity of the vessel, and the. -~ "
errenwement of the unloading devwes there- < .. " ..
in, as herelnafter set forth; does not eno1 oach[i

‘on said carrying capacity. -

.In-the portion-of.the- hold dlreelal y abo Ve:f} :

 the top B’ of the water-bottom are arranged

a number of longitudinal hoppers C or re- -

ceptacles with hopper-bottoms, which form -

the bottom of the hold and which may ex-
tend throughout the available stowage=space -~ ..

and boiler room, as shown in FIO‘ 4, while in

tend praetleally from bow to stern.

‘In a propeller they
| may entend from the bow back to the engine .. . .
g
‘a-barge or sunlla,r sailing vessel' they mayex- .

hold preferably. ‘has two of such hopper-bot-;_,:.i-fa'-.'_-I'-ii'-z

hOppers are stiffened by braces C'.

| toms, oné on each side of the keel, as shown - *

in- Flﬂ‘ .2." The idelined: bottoms of these 8o .

‘Thehold -~ .
and its:hoppers are designed to contain'the . . - -
-iron ore-or -other- materlal in bulk; and the - . "
‘hoppe1-bottoms are provided in thelr lowest - ¢
portions throughout their length with deliv--
| ery-apertures d closed by eultable ocates.or
slides d', which are preferably accessible from

the nater bottom and provided with ha,ndlesl R

85 |

or other snlta,ble contrwenoes for operatlng:_ | ._-_

I ;them

Referrln o to the forrn of the 1nvent1on shown e

in Figs. 1’ end 9, B B indicate discharge tun- L

secured to the main and secondery bottoms -_; _ N
102 ..
of the vessel, at Opp(JSlte sides: thereof and
above the Wa,tel—hne as shown in Figs. 1, 3, - i
and 4, and for this purpoee the portlons of o
the tunnels in the bow are 1nellned S0 as to

B’ B

These tunnels ewrtend through the bow.

r a-.LI hnh-'fHH lﬁﬁ
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rise to the proper height, as shown.
in Fig. 1, the tunnels are connected at their

rear ends by a transverse passage E°, which

forms, with the longitudinal tunnels B E', a
ec}ntinuous tunnel, eomprising an entrance
branch and aretarnor exit branch. Thetun-
nel is provided in its bottom with longitudi-
nal tracks, upon which run conveyer-cars or

carriers I, which are adapted to receive the

ore or other cargo from the hoppers of the
hold and convey the same to a dock or other
desired place of deposit.
veyer-cars enter one branch of the tunnel and
after being loaded return throngh its other
branch, the cars entering and leaving the ves-
sel at the bow when the tunnel has a return

‘branch, as shown in Fig. 1.

To meet the varying conditions of the wa-
ter-level, the dock at which the vessel is un-
loaded 1s provided with a vertically-adjust-
able extension G,which may beraised and low-
ered by any suitable apparatus. This exten-
sion has a V-shaped recess ¢ for receiving the
bow of the vessel in order to bring the same
closely to the dock. The dock extension is
also provided with tracks, which form con-
tinuations of those in the tunnel of the ves-
sel when the dock extension is adjusted to the
proper level, and the stationary part of the
dock has Slmllm' tracks, which extend to the

place of deposit.

The conveyer-cars may Le drawn throu ﬁh
the tunnel by a locomotive or other smtable
means, and any appropriate or available mo-
tive power—as steam, compressed air, orelec-
tricity—may be cmployed for this purpose.
The conveyer-cars are preferably run 1in
trains, as shown in the drawings, and in this
case the spaces between the cars are covered
by roof-like shields H, which direct the de-
scending material into toe cars and prevent

it from ia,]hnw between the same.

The port- ‘holes in the bow, which form the
entrance and the exit of the tunnel, are or-
dinarily closed by suitable doors.

In unloading a vessel constructed according
to my invention after properly mooring the
vessel and adjusting the movable dock G the
inlet and exit doors of the tunnel are opened,
and a train of conveyer-cars is run from the
dock into the tunnel. The cars are loaded

by opening the delivery-slides d’ of the hop-

per-bottoms C and after receiving their load
are returned to the dock thro un*h the exit of
the tunnel. If desired, the mater lal may be
allowed to -flow contmuously from the dis-
charge-hoppers into the ecars and the latter
loaded without stopping them, the train of
cars, with the shields I, forming practically
a continuous receptacle.

By this improved system the vessel is ex-
pediticusly unloaded without manual han-
dling of the cargo and with the employment
of only such manual labor as is required to
operate the cars and the delivery-slides of
the discharge-hoppers. The expense of un-
loading the cargo is thus materially lessened,

Asgseen

The empty con-.

permitting the carrying rates to be reduced
in a corresponding measure, while the deten-
tion period of the vessel in portis diminished
accordingly, thus enabling the boat to make
a greater number of trips in a season.

By the use of the hopper-bottom € the ma-
terial in loading the vessel is evenly distrib-

- uted on opposite sides of the same and at the
same time leveled, thus doing away with the

necessity of trlmmmﬂ'

T'he cars may be of the dumping type and
constructed to dump_ their load elther at the
bottom or the side, and after leaving the tun-

nel they may be run up an inclined trestle

and their load dumped into railway-cars or

other transfer-carriers.

The tunnel 18 comparatively narrow, and
as it is located almost wholly in the water-
bottom 1t does not reduce.the stowage capac-
ity of the boat. Its wallsextend throun*hout
the height of the water-bottom and form
struts whmh stiffen the keelson and adjacent
frame members, this feature being especially
desirable 1n fat- bottom boats, sueh as are
nsed on the Great Lakes.

My improvement is applicable to barges

and other sailing craft as well as propellers,

and when applied to such vessels one or more
discharge-tunnels K° mayextend in a straight
line from bow to stern, as shown in Iig. 3.

In this construction the ends of the tunnels

are inclined, so as to rise to a suitable height
above the water-line both at the bow and the
stern of the boat, and the conveyer-cars enter
the tunnels at the bow and leave thesame at
the stern, or. vice versa. In this case the
dock may be built with a pocket orrecess for
receiving the vessel, so that the empty cars
may be run from one wing of the dock into
the tunnels and after being loaded be deliv-
ered upon the other wing, or a pontoon may
be placed at one end of the boat, if desired.

‘When a dock with such a pocket is-em-

ployed, the same may be provided with a
movable platform I, mounted on a carriage
I', which runsupon tIEbCkS on the dock. ThlS
permits the platform to be adjusted to suit

| vessels of different lengths.

The tunnel-walls ¢, like the main keel 3%,
form part of the rigid and permanent bottom
structure of the vessel and strengthen the
same to such an extent as to permit the ves-
sel to. be safely built of greater beam and
larger capacity.

It desned, any other suitable carrying or
conveying devices may be employed 1n place

of the cars I'. For instance, an endless hori-
L zontal conveyer-belt B may be used, as seen
in Figs. 4, 5, and 6, which show such belts in-

two independent disecharge-tunnels of a pro-
peller; These belts run around main guide-
rollers f 7' at their receiving and discharge
ends and over intermediate supporting-roll-
ers /%, In this modification of the improve-

ment the conveyer-belts extend from the rear
ends of the tunnels to the bow of the vessel,
material 1s dis-

and at the latter point the
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Figs. 4 and 5.
tunnels of the vessel may be either flat, as
shownin thelast-mentioned figures,or trou n*h- )

) 700,280 '

belt I, arranged upon the dock, as shown in
The conveyer-belts in the

shaped, as shown at F¢in Fig. 7.
- In some cases it may be deelmble to ar-

‘range a single discharge-tunnel in the water-
bottom along -the center of the vessel, as

- shown at E* in Fig. 8, in which case the tun-

- with a single hopper-bottom C, '“hleh dl‘:--

20

25

ical or other means for delivering the bulk of

‘the material to said dlsenarge apertures

- desired, the plates forming the inelined hop--

ner-bottoms may be 1e_mova,bly supported on .
_thelr braces, so thatthey can beremoved and
- the cargo allowed to rest directly upon the
~ top of t,he water-bottom.
permits the vessel to carry grain and sumlar'.

30

38

nel is extended from a point near the stern to
‘the bow, the tunnel being forked at the bow

to form two branehes one for the entrance

and the other for the exit, of the conveyer-'“

cars or other carriers. When such a single
central tunnel is employed, the hold is built

charges lnto the tunnel. |

While the hoppers C are not mdlspenseble,
I prefer to use them; but it may be desirable
in some cases to leeve the bottom of the hold
level instead of making it hopper-shaped and

to provide the|same with valved discharge-
apertures directly over the tunnel; but In

that case it is necessary to provide meehen-

This construection

light material, as well as heavy eargoes.

R The tunnels ‘may be. ﬁlled w1th Water f01”
- water ballast, if necessary.” _
- It will be obserx ed that in all the embodl- -

" -ments of the invention herein described one

40
- wa,tel

passage of conveyer-cars. or other: carriers
‘into which the superposed material in the
~hold-is dumped throucrh valved openmﬂ'e in
‘its bottom. o B '
- 1 eclaim as my 1nvent10n——- S |
1. A vessel having its hold p10v1ded in 1ts; |
‘bottom with dlsehetge openings, gates ap- |

or more discharge-tunnels are arranged in the
bottom underneath the hold for the

charged upon a chute J, which in turn deliv-|

ers the material upon an endless delivery-

1f

plied to sald 0pen1ngs a permenent seeond.._
ary bottom arranged between the bottom of

. . . L. . .
. - . - . . -
. . R . N . i . i . .
R . A Lo - R
- - " .
] - B i '
- - .
R ' - . b
' .
" - ] -
) '
. '
- ) v,
- E _ ,
. .
'

the hold and the main bottom of the hulland .
forming with the latter bottom an interven- = -
ing Wa,te1 -chamber, a tunnel or tunnels-ar-

ranged in said water chamber underneath SRR
55

veyer or conveyers arranged to pass through =

said- tunnel or tunnels, subsbeutlelly as-set.

said discharge-openings, and a discharge con-

fert,h

a hopper-bottom containing discharge-open-

ings, gates applied to said openings, a -per-
'_menent secondary bottom arranged between -
said hopper-bottom and the main bottom of

the hull and formmﬂ' with the latter an. inter-

vening water-ehamber walls or partitions ex- 65
tending lengthwise thloucrh said water-cham- S
ber on eppeswe sides of said discharge-open- -

2. A vessel ha,vmg 1Ls hold prowded with

ings, and forming a dischar oe tunnel or tun- -

clined end portion which rises: above the wa-

ter-line and opens through the end of the ves-

sel, and a conveyer or econveyers arranﬂ‘ed in
Sdld tunnels, substantially as set forth

3. A veseel having its- hold provided w1th;

a hopper—bottom contemmw discharge-open-

‘nels, said - bunnel or tunnele having an in-.

ings which are located on opposme sides of -

the keel, gates applied to said openings,a per-
manent secondary bottom arranged between
sald hopper-bottom and the main -bottom of
the hull and forming with the latter a water-
keel extending
_throuﬂ'hout the height of said Wa,ter-ehambel

one or more pairs of walls arranged on oppo-
site sides of said keel and extending from the:
main to the secondary hull-bottom ::md form-

chamber, a main eentrel

8o )

ing discharge-tunnels, said tunnels being lo-

-ca,ted underneeth the discharge-openings of

the hopper-bottom, and conveyers arranged -
in sald tunnels, substa,ntmlly as seb:. forth

Witness my ha,nd this 23d day ef Novem-; 90 .'

lber 1901.

'CYRUS H. WOODRUI‘F

| Wltnesses |
. THEO. L _POPP,
- CARL F. GEYER.
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