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United Stutes

Patent Office.

JOHN W. MARSHALL, GILMAN JOSLIN, AND NELSON CURTIS, OF BOSTON,
AND OLIVER EDWARDS, OF BROOKLINE, MASSACHUSETTS,

' Letters Patent No. 97,787, dated December 14, 1869. o

' IMPROVEMENT IN SHIPFS O_R‘VESSELS FOR CARRYING LIQUID CARGO.

The Schedule referred to in these Letters Patent and making part of the same.

To all whom it may, iy Concern :

- Be it known that we, Jorx W. IIARSHALL, GIL-
MAN JOSLIN, and N1 ELbO’\I Cugrtis, of Boston, in the
county of Suffolk, aud OLIvER EDWARDS, of Brook-
line, in the county of Middlesex, in the State of Mas-
sachusets, have invented a new. Method of Construct-
ing Ships, or Vessels for . Carrying Molasses, or other
- Liguid Carvo, and we do hereby declare that the fol-

lowing is a full, clear, and exact description of the
same, taken ‘in .comnection. with the accompanying
drawings, making a part of. this. speuhmtlon, in
which—

Tigure 1 is a vertical longltuduml sechon oi the
vessel and its-car go-tanks;

Figure 2 is a plan of the: deck, showmU the tanks
in dotted lines beneath;

Figure 3is a transverse section through-the hull
-and mnk drawn to a larger scale; and

Fxg,me 4isa ]On‘"ltlldlll‘ll section of & portion of

" the ship, showing the details of the tanks.

Our invention relates to the construction of ships
and vessels’ for the. purpose  of carrying-molasses, or
other liquid cargo, so. that tlge same may be carried
in bulk, in suitable receptacles, and maintain a proper
trim to the ship under the various conditions of sail-
ing, and also meet tlie sever: Wl conditions under which
buch cargo is carried.

In the- carriage ‘of molasses, in -casks, on board of

- vessels, in the usual ‘way, several serious difficulties
are m(,t with,; each of which is a source of loss or ex-
pense in-the business, and to avoid which is thie main
purpose of this invention. .Some of these aré as fol-
lows: . ‘ ' '

First, the cost of the casks and cooperage of a cargo
of mohme&, at the place.of shipment, is generally
more ‘than one- ]m]f of the cost of the molasses it-

_self.

Second, the loss of (uugo, from leakage and the
st'wmw ot the casks, is nearly, on an aver ‘we,‘ten per

- cent, of the whole amount.

Third, the loss of” cargo, from the ranning over of
thé contents of the casks, in froth, due to the genera-.
tion of ‘gas by lermontdtlon, is often oonsldemble in
“amount.

Fowith, the method of uwniug and stowing_such
cargo, in-casks, on board ship, in the usual way, con-
sumes a much greater Jength of thne than is requued
with.owr 1mentmn, whcleb) several days’ delay in
port are saved, in miaking the voyage, \ch @ CcorTe-

sponding reduction of the expenses.

Fifth, the cargo Deing liquid, if placed in an open
reservoir in the b]ll]), \\ind by the movements of

the.ship, be continually clmngmg its positien, so that

it would be impossible to preserve tlu, proper tum of
the ship for sajling.

These several conditions, which more or lesa apply
to auy liquid cargo, are met by ﬂle \essel herein de- .

seribed.

- Qur invention more particulaly relates, in the first
place, to the construetion of the tank or tanks, which
contain the. cargo, in connection with the ship; and
consists in making the tanks closed on all. %ules, and
sqmnte from the sides of the- ship, but placed cen-
trally therein, and of such size and shape, that when
entirely filled with the liquid cargo, the centre of grav-
ity of the same will bear such a relation to the (,entre
of gravity of the ship; and centre of displacement,.

‘that the cargo will properly trim the ship.

Our invention relates, in the second place, to the

- manner of ‘consiructing the tanks; for containing the

cargo, .and- securing them to the ship, so that the
tanks will be a m.mtenal support to each other, and
willalso contribute greatly to the strength and ng,uh—
ty of the ship; and consists in iunnm«r the tanks by
means- of a series of tight p,ntiti(m&, placed trans-
versely between two longitadinal bulkheads, and a
floor, and a ceiling or top, all made continuous, and
extending the lens:th of the eargo- space, and forming,
in effect, a large hollow girder, divided into compart-
ments; which bemg attached to the floor-plates, or
timbers, and- the deck of the ship, throughout its
length, gives to the whole stricture great strengtly and
rigidity.

Our invention 1d¢tes, i, the third place, to the

"method of constructing the several tanks or compart-

ments, so that they shall be kept,.at all times, com-
pletely full, and at the same time permit the expan-
sion and contraction of the contents, and the free es-
ape of the gas of fermentation; and consists in com-
bining, with each tank, a 11311|w-chmnbe1, 50 called,
which extends above the t‘mk, and above the outer
disk, a considerable distance, in which the surface of
the hqmd is maintained, so that any expansion or
contraction of the contents of the tank will be re-
ceived into or supplied from this chamber, and the
motions of the ship will-change the surface of the
liguid within this alone, which will be practically un-
important in the trim of the ‘ship. - And this cham-
ber also affords a free communication between the
cargo and the external air, for the escape of tlie gases
of Krmentntlon, and an opening, through whiel the
cargo is received and discharged, if desired, while the
Leight of the chamber above the deck enables it to
act s combing, and ‘exclude the water that may
come on board when at sea. .
In the drawings—'.




A represents. the hull of a vessel, built of i Iron, in
the usunal manner; and

B B, &e., a series of tanks, built into the \ebscl
and tonned of the Ionﬂltuduml bulkheads: G, the bot-
tom: Dy which is secured to the. upper cd"es of ‘the
tloor- p]ates Aland the top B all exteudmg, continu-
-ously, the entire length of fhe series of tanks. :

’lhe%e are colmwtul, ab mtuvals, by the partitions

{y which; with thun, form ;a series of cells or: com-
p'u tmeuts.

The longitudinal bulkheads C are supported by the
angle~iron stanchions: O; which are secured to-the
beams and floor-plates, and -also to the sides of the
ship, by the stays B’

The partitions I .are made perfectly tmht and are
stayed by the longitudinal rods ¥, so thm; each com-
partment m(wbe filled: or emptled independently of
the others, :

o Mhisnode of constructing the tanks; and connecting
them; with. the ship, gives to thewhole structure great
strength and rigidity.

’l‘hese compartments communicate with each other
by means. of thie valves :G, which 'are each opelated
by means of : o rocking- slmft H, which passes out
through a stuffing-hox; on the side of the tank, and
is opemted by a lever uponthe cutside, but:any other
usual kind of valve, for stucly pur DOSe; 1Ay be uﬂe(l
instead of this; if plefu'xed

Upon the top of each tank isplaced: a rising-chams-
ber, I, the lower:end of which is open ‘into the:tank,
'md tln ough: which opening fiee access can be had to
theinterior; when'theleover:J; of the chambers, is re-
moved, for the purpose of stowing solid eargo therein
or cluumg them, or for any other purpose.

At the bottom of the ichamber, a plate, K; may be
placed, avhich serves:asafloorito the chamber; through
which there is free cominunication with the tank, to
permit the gases and fluid to pass by the same:

When the :chamber s to be used as 2 hatclh, the
plate K is removed, or it may be omitted entively, if
desired. )

The top of the chamber is closed; by the cover J,
bolted on so as to be readily lemoved, and 1)10v1ded
with a man-hole, J’,and & sinall vent-hole, for the es-
cape of the gas. v

Each rising-chamber is made of sufficient eapacity
to provide for the expansion of the contents of its
tank by fermentation, or the contraction, by cooling

“or leakage, so that the tank shall be Lept under all

* conditions, entirely filled. . ]

The proportion of. the capacity of the rising-cham-
ber to that of the tank ghown, is about one-tenth,
which is regarded as suflicient Tor the most variable
cargo, such, for instance, as molasses, but for other
less variable liquids, a smaller chamber may be used;
and the chambers mayalso be differently Io(dted in
relation to the ’mnks, and still. attain the same re-
sult.

As the tanks occupy all the middle part of the ves-
gel, some provision, in connection with them, is neces-
sary, for reeceiving.the masts, and for this purpose,
where the mast comes, the bottom of the tank is
strengthened, and a mast-step is seenied to the same
within the tank; and to prevent the escape of the
liguid, where the mast passes tlirough the top of the
tank, n stuffing-box is provided, as is shown at the
main-mast, in fig. 1 of the drawing, by which a tight
joint is made; or instead of this, a tight metal casing

may be secured to the mast-gtep, and to the top of the -

tank, within whicel the mast is placed, as-is shown at
the foremast of the same figure.

Lis a steam-punp, w lllL]l connects with the after-
tank, by means of which the contents of the tanks
are discharged, through the pipe M, on deck, into any
receptacle or couductor provided to receive them.

“The c¢ontents of the: other tauks are ‘led .to the
pump through the valves G. : But the tanks may be
eacli provided with' a separate ‘pipe,; leading to the
pump, if preferred, by which each tank may be emptied
independently’ of the others.

The pump is to be operated by a portable ste%m—
boiler, placed in any convenmx’r positien, either in the
hold or on-deck.

N N are hatches; let in flush with the deck, through. -
which aceess is obtained from the deck to the spaces
befween the sides of the vessel:and the tanks.

i By this construction and arrangement.of the tanks,
it will: be: seen thatfree access toall parts of the same,
both inside and outside, is sccured, so that they may
be : easily painted, and kept tight and i good -order.
And this arrangement’. of: the t'mhx, at sowme distance

_from the sides of the ship, also prevents any injury to

the tanks from the impact or collision: of the: vessel
with any hard body, which would indent-its sides, and
would otherwise cause : the ‘tanksto:leak, and many
other adwan’mqes, which itis mot necesscu'y to de-
seribe.

The manner of using thisinvention is as follows?

“To prepare: the vessel for sea, ift the outward trip
is to be made in ballast, several of the tanks are o be
filled with water, so selected as to give the vessel the
proper ‘trim, or:the tanks inay be filled with any other
suitable cargo, which would:be introduced: through the
rising-chambers,: after: removing . their : covers.: : To
prepare the vessel to receive & cargo -of 'molasses; for
instairce, the man-holes 1 J% inthe covers, ure opened,
and & long wooden trough is Iaid upon thetops of the
chambers, witlr holes through its ‘bottom, correspond-
ing with the man-holes of the tauks.  On eacl sideof.
this trough is placed a long skid, upon whicli tlie casks
in which thc molassesis ustmlly br oughtitotheship,are
placed, elose together, with their bungs downward, so
that a long row of them is being emptied  at: once,
and:the tanks:are filled in:a very short time, when the
vessel is ready forisea.

If the molasses is in & state: of fermentation when
loaded, the rising-chambers are to be nearly filled, bus
for other cargo they might be filled to a greater or
less height, as would best trim the ship.

The horizontal area of the chambers is so small, in
proportion to the contents of the tanks, that the (,Imng(,
of the surface of the liquid in the chambers, from the
motion of the vessel, does not appreciably affect its
trim, or make any swashing of the cargo that is in-
Jjurious, while, at the same time, the chamber permits
such a free escape for the gas génerated by the fer-
mentation, that the foam will not aczumulate so as to
run over.

‘When the vessel has arrived in port, the cargo is
pumped out by the steam-pump, and by a hose, or
other conductor, led to a tank, or other receptacle, on
shore, the contents of the other tanks being allowed
to flow into the after tank through the valves G.

After the tanks are emptied, they are cleansed, by
closing them, and adwitting steam into them from the
boiler, by suitable. pipes, and after they are cleaned,
they are washed with Time-water, and painted, if
necessary,.-and to dry the paint hard, it is proposed
to put stoves into them and heat t.hem up hot. By
this means the tanks can be 1{01)t ﬁ'om corrosion and
from getting sour.

It is obvious that tauks can be arranged in a simi-
Jar wanner in a wooden vessel, although it can. more
readily be done in an iron oneybut as regards the

other properties of the arrangement, they are as ap-
plicable to tanks arranged in a \voodm vessel as to
the one shown and described.

What we claim as our invention, is—

1, The combination of the cargo-space or tank;
either with or witbout compartments, with the hull




" of a vessel, when arranged centrally within the hold,
and ab such distance from the hull as to be accessible
~-on all sides, and made of such relative length, breadth,
. and height, that when filled with ‘éargo, the centre of
gravity and weiglht of the contents will bear such re-
lation to the centre of gravity and displacement of
the vessel as to load -and trim it, substantially as de-
seribed. : . '
2. The cargo-space, arranged centrally in the hull,
‘as described, and made with its sides’ longitudinally
continuous, In structural combination, with the hull,
as'.described, so that the rigidity due to such.con-
struetion of the cargo-space shall be imparted to.the
hull, . R :
3. The combination of the series of tanks, arranged
centrally in the hull, and provided with rising-cham-

~
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“bers, as deseribed, with the ‘hull_ of the vessel, when

so arranged . that the rising-chambers shall extend
above tlie outer deck, so as to serve as hatches, and

“afford free communication between the interior of the
tanks and extéerior of the hull, and as combings, to

prevent the influx of water that may come on board,
as well as means of keeping the tanks entirely filled,
substantially as deseribed.
" Iixecuted February 29, 1869.
J. W. MARSHALL,.
GILMAN JOSLIN,
NELSON CURTIS,
OLIVER EDWARDS.
‘Witnesses:
FRANK ALLEN,
‘W, C. HIBBARD.




