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UNITED STATES PATENT OFFICE.

CIPRIANO ANDRADE,

JR.,"OF HAVERFORD, PENNSYLVANIA.

HULL FOR SHIPS OR BOATS.

SPECIFICATION forming part of Letters Patent No, 652,876, dated July 3, 1900.
Application filed April 17,1899, Serial No, 713,268, (No model.)

Yo all whom it may concern:

Be it known thatI, CIPRIANO ANDRADE
Jr., a citizen of the Umted States, remdmn'

at IIa,verford in the county of Delaware and
State of Pennsylvama have invénteéd a new

and useful Improvement in Hulls of Ships or
Boats, of- which the following is a speclﬁca-
tion.

My invention relates to 1mp10vements in
the shape of the hulls of ships and boats; and
the objects of my improvements are, first, to
provide a form of hull which shall opelate

to check the leeway of a vessel without the |

use of lee-board, centerboard, keel, fin-keel,
bilge-Kkeel, or other similar dewce second 130
lessen the skin resistance, resmtance of form
and wetted surface incident to the use of lee-
boards, centerboards, keels, fin- keels, bilge-
keels, and othearmmﬂardewces third, tosave
the space inside of boats and shlps which

would otherwise be filled by the center-board -

and centerboard-well; fourth, to prevent the
structural weakness 111(31(1611{; to the cutting
away of floor-frames, timbers, keels, ribs,
braces, &e., for the mtroductwn of center-
board and Well fifth, to diminish the draft
of water meldent to the use of lee-boards, cen-
terboards, keels, fin-keels, bilge- keels, and
othersimilardevices; sixth, toprovide a form
of hull which when heeled as in going to
windward, shall present a windward side of-
fering to the opposing wind and waves a re-
Slstance less than the resistance offered by
other known forms of hull; seventh, to pro-
vide a form of hull whose efﬁmeucy in check-
ing leeway shall be in direct ratio to the an-
gle of the heel up to the degree of heel where
the leeward side is at right angles to the sur-
face of the water and to the hne of lateral re-
sistance; eighth, to provide a form of hull

. which when 1t 18 buried under a mass of su-

perimposed water, as when a sea breaks over

1t-1n very heavy weather shall shed said su-
perimposed water and free itself with greater
quickness and ease than a hull of the ordi-
nary type; ninth, to provide a form of hull
which when it burles forward, as in running
under a press of sailin a hea.vy sea, shall shed

the water and free itself with ﬂ'leater quick- |

| :

tions of such hulls of various styles.
XLV to LXXIV, inclusive, represent longi-

| ness and ease than a hull of the ordinary type;

tenth, to provide a form of hull which when

5O

1t buries aft, as when making sternway after -

missing stays in a neavy head wind and sea,

shall Shed the water and free itself Wlth -

greater quickness and ease than a hull of the
ordinary type; eleventh, t0 provide a form of
hull which shall present tothe water a greater
comparative surface under the bow and stern
than does a hull of the ordinary type and
thus prevent that excessive pitching in a
choppy sea which so often kills the headway
of a vessel, especially in windward work, I
attain these objects by the form of hull illus-
trated in the accompanyino‘ drawings,
which-

- HKigure I is a longitudinal elevation of smd
hull Wn;h turtleback bow and stern. Fig. II

is a2 bow view of the same hull as shown in -
Fig. 111 is the midship-section of a -

Fig. 1.
hull of the or dinary centerboard, keel, or
fin-keel type. Fig.IVisa horizontal plan of
one-half of thesame hull as Fig. I viewed from
above. Fig. Visa 1ono'1tudma1 elevation of
such hall with a pomted bow and square
stern. Fig. VI is a stern view of the same
hull as Fig. V.
the same hull as Fig. V. Fig. VIII is a hori-
zontal half-plan of the same hull as Fig. V
viewed from above. FHig. IX is a longitudi-
nal elevation of such hull with pointed bow
and square stern.
the same hull as Fig. IX. Fig. X1 is a bow
view of the same hull as Fig. IX. Fig. XII
18 a horizontal plan of one-half the same hull
as Fig. IX viewed from above.
to XLIV, inclusive, represent midship-sec-

in |

Figs., XIII
Figs.
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Fig. VII is a bow view of

30

Fig. X is a stern view of~__

34

tudinal elevations or side views or lateral as-

pects of such hulls, except Figs. XLIX, L,
and LI, which are inserted purely for pur-
poses of illustration and comparison, Kig.
LXXYV represents a perspective view of the

QO

same hull as shown in Figs. I, II, and IV, -

‘but on a larger scale.

I do not intend said figures asan attempt to

95

enumerate or exhaust all the possible combi- -

nmtwns and arranﬂ'ements of the lmes but




D

simp]y as a few examples illustrative of the

diversity of forms in which my invention may
be embodied.

Similarlettersrefertosimilar partsthrough-

g out the several views.

LWL represents the load water-line in all
the figures.
The sides S of the hull *“tumble home ”—

thatis to say, their transverse sections show

1o the hull to be narrower at the deck D than

I5

at the bottom—and, furthermore, the said
sides S make an angle with the bottom, thus
forming the edge E at the junction of the bot-
tom and sides S.

Figs. I, II, and IV illustrate, respectively,
the longitudinal elevation, bow view, and
horizontal half-plan, of my invention applied
to a boat or ship whose sides 5 and bottom
in transverse section are straight and form

20 an acute angle or edge E at their point of

junction, whose lines fore and aft of midships

aresymmetrical,‘‘ double-ended,” whosedeck |

D has no sheer, said deck dropping at the
bow and stern, and whose bow and stern in

25 horizontal plan are rounded and terminate

30 is heeled, as in going to windward.

in turtlebacksT. Therudder R is of the ordi-
nary balance type. The dotted line x % in
Fig. II shows the water-line of the midship-
section of my improved hull when the boat
Her lee-
ward side (the side nearer ) acts as a lee-

board to check leeway, while the weatherside

(the side nearer «) makes an acute angle
with the surface of the water, and thus offers

35 less resistance to the wind and water to wind-

ward than does a hull of the ordinary type.
This last fact isillustrated by Fig. I1I, which
represents the midship-section of a hull of
the ordinary centerboard, fin-keel, or keel

40 type, heeled down to the water-linex 7. The

leeward side (x is useless to prevent leeway,
while the windward side H is thrown out of
water approximately at right angles to the
wind and waves to windward, which wind

45 and waves thus obtain a greater hold upon

the weather side and throw the boat back to
leeward.

It will be further observed that from the
time my form of hull leaves an even keel un-

so til she is heeled to a degree where her lee-

ward side is at right angles to the surface of
the water and to the line of lateral resistance
her ability to hold up to windward is steadily
increasing, because during that change of

55 heel her leeward side, first, is going deeper

6o keel, or fin-keel.
the moment a boat of the latter type leaves

into the water and, secondly, is approaching

more nearly a right angle to the direction of
the lateral resistance. Exactly the opposite
oceurs in the ordinary type of centerboard,
Fig. 111 shows that from

an even keel her keel, centerboard, or fin Z
becomes less and less efficient to check lee-
way because,first, 1t becomes constantly shal-

65 lower, and, secondly, it constantly makes a

more acute angle with the direction of the | the LWL.

652,876

lateral resistance.
windward, when a vessel is always more or
less heeled, my form of hull is most efiicient,
while a hull of the ordinary type 1s at a dis-
advantage.

It will be further observed that the trans-

verse sections of my improved hull, both
amidships and fore and aft, present roughly
the form of a blunted wedge pointed upward,

and therefore my form of hull is more efii-

cient than the ordinary type of hull to free

itself from a mass of superimposed water,

whether said mass of water be thrown upon
the deck by a breaking sea or by the vessel
plunging into a hem*y head sea or making
sternway into a sea after missing stays or oth-
erwise. |

It will be further observed that my form of
hull gives a greater comparative surface of
bottom underthe bow and stern than does the

ordinary hull, and thus my form of hull is

more efficient to check excessive pitching
than is the ordinary hull.

Figs. V, VI, VII, and VIII illustrate, re-
spectively, the longitudinal elevation, stern
view, bow view, and horizontal half-plan, of
my invention applied to a vessel whose sides
S and bottom in fransverse section are con-

vex and form an obtuse angle or edge E at
their point of junetion, with a sheer fore and

aft, with a pointed bow and square stern,
with a dead-wood W, and rudder R. In order
to avoid unnecessary confusion of detail, the
dead-wood W and rudder R are not shown in
the stern view, Fig. VL.

Figs. IX, X, XI,and XII illustrate, respec-
tively, the longitudinal elevation, stern view,
bow view, and horizontal half-plan, of my
invention applied to a vessel whose sides S
and bottom in transverse section are concave

and form an acute angle or edge I at their

point of junction, with a sheer fore and aft,
with a pointed bow and squarestern, and with
a balance-rudder R. In order to avoild un-
necessary confusion of detail, the rudder R

| 1s not shown 1n the stern view, Iig. X.

Fig. XIII is the midship-section of my 1m-
proved hull, whose sides in transverse sec-
tion are concave aud whose bottom in trans-
verse section is convex; Fig. X1V, sides con-

| concave, bottom flat; Fig. XV, sides flat, bot-

tomconvex; Fig, XVI,sides filat, bottom con-
cave; IFig. XVII, sides convex, bottom flat;
Fig. XVI1II, sides convex, bottom concave;

Ifigs. XIX, XX, and XXI, bottoms all reén-
trant, sides respectively flat, convex, and con-

cave; IMigs. XXII, XXIII, and XXIV, bottoms

all salient, sides respectivelyllat, convex, and
concave; Iigs. XXV, XXVI, and XXVII,
bottoms all concave compound curve, sides
respectively flat, convex, and concave.
will be observed that these last views, KFigs.
XXV, XXVI, and XXVII, repr esent boats
of the so-called * double-hull(,d” type—t. e.,
the bottom curves upward to a point above
I do not claim as my invention

‘Therefore in beating to
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sald ‘“double hull,” being aware of its exten-
sive and ancient use both here and in the Pa-
cific islands. The views, Figs. XXV, XXVI,
and XXVII, are inserted merely for the pur-
pose of showing that my tumble-home side,
making an angle or edge with the bottom, is
applicable as well to double-hulled as to sin-
gle-hulled vessels. | - o
Figs. XXVIII to XXXIX, inclusive, rep-
resent midship-sections whose sides in trans-
verse section are various compound curves
and whose bottoms in transverse section are
severally either convex, salient, flat, concave,
or reéntrant.
XXXVIII and XXXIX are examples of the
double-hulled type, and I apply the same re-
marks to these views, Ifigs. XXXVIII and
XXXIX,astoFigs. XXV, XXVI, and XXVII
above. C

Figs. XL to XLIV, inéluSive, repI'eSent'

midship-sections of various vessels of my im-
proved type, but all deeper than in the pre-
ceding views; Ifigs. I to XXXIX, ineclusive.

Fig. XLV represents the side view or lat-
eral aspect of a hull in which R is the rudder,
W is the dead-wood, D is the deck, S is the
tumble-home side, and the heavily-shaded
line Erepresents the edge formed by the junc-
tion of the side and bottom. It will be ob-
served that this edge when viewed from the
side or in lateral aspect forms a curve whose
midship portion is lower than its forward or
after end.

Fig. XLVI represents the side view or lat-
eral aspect of a hull in which R is the rudder,
W is the dead-wood, D is the deck, S is the
tumble-home side, and the heavily-shaded
line E representsthe edge formed by the june-
tion of the side and the bottom. It will be
observed that this edge when viewed from the
side or in lateral aspect forms a straight line
for a portion of its length and terminates at
1ts after end in a curve whose midship por-
tion is lower than its after end. o

Fig. XLVII represents the side view or lat-
eral aspect of a hull in which R is the rudder,
D is the deck, S is the tumble-home side, and
the heavily-shaded line E represents the edge
formed by the junction of the side and the

bottom. = It will be observed that this edge | section may bestraight, concave, or convex, in
when viewed from the side or in lateral as- | simple or compound curves.

pect forms a curve whose midship portion is
lower than its forward or after end.

Fig. XLVIIIrepresents the side view or lat-
eral aspect of a hull in which R is the rudder,
D is the deck, S is the tumble-home side, and
the heavily-shaded line E represents the edge

formed by the junction of the side and the
bottom.

when viewed from the side or in lateral as-
pect forms a straight line. |
Figs. XLIX, I, and LI represent the side
view or lateral aspect of hulls in which R is
the rudder, D is the deck, S is the tumble-
home side, and the heavily-shaded line E rep-
resents the edge formed by the junction of

It will be observed that Figs.

It will be observed that this edge.

| length, the overhang fore and aft, the form

ii

XLVII, XLVIIL, and LIT to LXXIV, inclu.

‘home side, T is the turtleback, B is the bot-

-and fundamental invention—to wit, a hull

the side and the bottom. It will be observed

| that this edge when viewed from the side or
In Jateral aspect forms a curve whose mid-

ship portion is higher than its forward or af- %o
ter end, and therefore my claim does not ap-

ply to either of Figs, XLIX, L, or LI, which

| figures are inserted purely for the purpose of

comparison with the otherfigures, all of which
I claim. -

Figs. LII to LXXIV, inclusive, represent
the side view or lateral aspect of various
forms of hull to which my claim applies. The
edge 1s distinguished in each figure by the
heavyshading. Forthe sakeof clearness the
rudder and all letters are omitted from said
figures, and the hulls in all said figures are
placed with the bow toward the right-hand
side of the sheet. -

I donotintend Kigs. I, V, IX, XLV, XLV]I,

75

30

35

sive, as an attempt to enumerate or exhaust
all the possible combinationsorarrangements

of the lines in lateral aspect, but simply as a

few examples illustrative of the diversity of go
forms-in which my invention may be em- -
bodied. It will be observed, however, that
all thesaid figures possess the common char-
acteristic of an edge whose lateral aspect is a
straight line or a broken line or curve whose
midship portion is lower than its forward or.
after end. . |

Fig. LXXYV is a perspective shaded illus-
tration of the same hull as shown in Figs. I,
II, and IV, buton a larger scale, viewed from 1oo
a point slightly higher than the deck, about
twenty-two degrees off the starboard bow. M
18 the mast, D is the deck, S is the tumble--
tom, and K 18 the edge formed by the inter- 103
section of the bottom B and the side S.

A glance at the various drawings will show =~

_that the width, sheer, and form of deck, the

depth of hold, the beam, the ratio of beam to
[I0
of ‘bow, the form of stern, all the other di-
mensions and proportions of design, the rig,
and the style of rudder may all be as various
as the manifold considerations of fancy or
utility may suggest. The sides in transverse 115

The bottom in
transverse section may be straight, salient, or

reéntrant, or concave or convex, in simple or
~compound curves. The angle which thesides

120
make with the bottom in transverse section
may be a right, obtuse, or acute angle, All
these matters are mere questions of detail,
forms, and special examples of my essential
125
narrower at the deck D than at the bottom,

| whose sides S form an angle or edge where -

they join the bottom.

A centerboard, keel, bilge-keels or fin,
welighted or unweighted, may be attached to
my form of hull; but this is not at all neces-
sary, and 18 in no sense an essential to my in-

130
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vention. I mention the matter solely in or-

der that no one may infringe on my form of:-

- hull by adding a centerboard, fin, keel, bilge-

I0

I5

~and boats have been built the upper portions |
of whose sides in transverse section tumble

20

keel, or other similar device thereto, and thus
claim to have made an improvement on my
Invention.

It will probably be found that a balance-
rudder (see Figs. I and IX) is the form best
adapted to myform of hull, but a dead-wood
may be employed, W, Fig. V.

It 1snot essential that the tumble-homeside

make an angle or edge with the bottom or |
‘that said edge itself should extend from the |
Only a

extreme bow to the extreme stern.
portion of the vessel’s side need be treated in
this manner. (See Figs. I, 1I, and IV.)

I am aware that priorto my invention ships

home; but all such tumble-home sides turn
into the bilge with a substantial curve of more
or less ease and do not form an angle or edge
with the bottom. I am alsoaware that prior

to my invention ships and boats have been
built whose sides form an angle or edge with
the bottom; but in all such boats the deckis |

| either of the same width as the bottom im-

—

mediately beneath it at each point, asin the
case of the ordinary flat-bottomed seow with
vertical sides, or else the deck at each point
is wider than the bottom immediately be-
neath it, as in the case of the New Kngland
fishing - dory 'or the New Jersey flat- bot-
tomed surf-boat; butlamnotawarethatany
boat has ever been built whose transverse sec-

| tions disclose a deck narrower than the bot-
| tom and whose sides form angles or edges

with the bottom.

What I do claim as my invention, and de-
sire to secure by Letters Patent, 15—

In the hulls of ships and boats, a substan-
tial edge (whose lateral aspect is a straight

30

35

40

line, or a broken line or curve whose midship

portion islower than its forward or after end),
formed by the intersection of the hull’s bot-
tom with a side disclosing a deck narrower

| than said bottom in transverse section.

- CIPRIANO ANDRADE, Jr.

Witnesses:
CAROLINE P. W. ANDRADE,
LLouis DE Pur VAIL.
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