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To all whom it QY CONCETTL
Beit known that I, O1T0 HARTWICH, a sub-

~ject of the King of Prusma Empelor of Ger-
- many, residing a Swmemunde, in'the King-
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dom of Prussm (ermany, have invented new
and useful Improwements in Ships’ Forms,

(which have been patented in Germany, No..

36,379, dated September 27, 1895; in G[‘ at
Lrltam No. 25,0506, dated Deeember 2, 1895
in Austr‘lfw No. 45,775,139, dated D(;cumbu-
29, 1895; in Hunwmy, No. 5
in Norway, J.TO 4, 8"’9 dated De-
cember 106, 1895 in Denmm"L,\T 919, dated
January 14 1897 in France, No. 2%,4:{
dated December 1~i 18955 in Belgium, No.

118,354, dated Deeember 1} 1895; 1In Imly
Reﬂ Gen, , Yol. XXX, No. 40 389, Reﬂ‘ Att.,

Vol L\‘(IX No. 22a dmed Deeember 31
1895; in Spmn No. 18 406 dated April 11-
1896 1n Portugal, No. 2 1‘”0‘_ dated June 20,

-1896, in Canada, No. 51,‘,395, dated February

20,1396, and in Finland, No. 604, dated Janu-
ary 4,1896,) of which the Jfollowuw Is & speci-
hcatlon | -

The 01{1111:31,1*3 forms of the bow and the wa-
ter-line plan of sea-going vessels,whether they
are narrow or bro ad are such as to encounter
greatb resistance in the water. The greater
the velocity of the vessel the more obvmus 1t
is that the vertical cutting through of the
waves in front acts prejudiciallyon the speed,

a8 the masses of water are caused to rise

againstthe bow,increasing thereby the wetted
Surfaee, and as the water- 11]16 plan is such as
not to permit these masses to flow off freely
rearward the resistance of the whole ship’s
body in the water is very much increased.

vised a form for a ship’s hull to o fer the least
resistance without interfering with the sta-
bility or with the capacity of The vessel, as T
shaJl now describe.

In the first place I 1110(:11fy the shape of the

fore part or bow of the vessel in stuch a man-

ner that instead of cutting through the water
vertically it divides the water hormontallv

so that one portion of the water is deﬂeeted |

081, dated Janu-

In order to avoid these defects, I have de-

upward aud the other [101 tion down WEL]"d In.
addition the water-line plan and the cross-

section of the vessel are so formed that the
portion of the water which is thrown down-
ward and passes under the body of the ship
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does not retard the vessel, but rather aids its -

motlon while the pmtlon of the water which
is deflected upward, owing to the peculiar

shape of the water-line pla,n 1s so directed as

to 1'educe the resistance to aminimum.

Reference is to be had to the accompanying

drawings, forming a part of this specification,

in whlch sumla,r characters of reference 11:1{11-
cate correspondm parts 1n all the figures.
Figure 1is aside elevation of the 1mp1"oved

bo

vessel, the part adjacent to the rudder-shaft

being, for the sake of greater clearness, shown
in section. Iig. 2is a plan of one half of the
vessel, with lines indicating the curvature at
the pomts indicated by Lhe three approxi-
111atel} -horizontal lines I W L and II in Fig.

1. Iig. 3 1s a cross-section taken mmdshmq
on the line f in Figs. 1 and 2. Tig. 4isa
double end view showmw one half as seen
from the bow and the other halt as seen from

the stern, with lines indicating the curvature

of the hull in the vertical tmnsv erse planes
indicated by vertical lines a b ¢ d e in Figs.
land 2; and I‘lﬂ‘ 5 is a front or bow wiew Of
the vessel. |

- IYor the pm*pose of my invention I in the
first place extend the fore part or bow A of
the ship under the water-line, so as to form

it somewhat like a ram B, (see Fig. 5,) whose

breadth is considerable, W111le Its llelnht is
comparatively. small, with a rounded front
edge to cut the water hiorizontall y; secondly,
Lhe cross-section of the ship’s body joining
this projecting bow by curves of predeter-

line plan in Fig. 2,is such that the immersed
part of the body is broadest immediately be-
hind the bow and is decreased in width to-
ward the stern, first gradually, then more ab-
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mined formation, eouespoudmﬁ to the water-

9‘3’.

ruptly, according to quite determined curves.

‘and not arbitrarily; thirdly, the hull is sud-

denly contracted just above the water-line,
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(see cross-section in Fig. 3,) the greatest
width being below the water-level in a part
which 18 rounded off, and which, being at its
outer part about level with the keel, turns
inward and upward to less depth along the

longitudinal center line of the vessel, thus
presenting a hollow along the bottom C, di-

vided by the projecting keel D. This ¢ross-
section and the plan resulting therefrom in-
sure great stability. |

The exact shape of the above-indicated
body and water-line plan results from par-
ticular displacement-curves of the immersion,
which I haveinvented forobtaining the shape
offering the smallest resistance while fully
insuring the stability of the vessel.

The shape of the ship in longitudinal sec-
tion will be understood best by reference to
the lines marked 1, 2, 3, and 4 in Figs. 1, 2,
and 4.

In order to give the vessel great facility
for maneuvering, I provide a bottom rudder
E tmmediately behind the bow, occupying
part of the keel-space and completely pro-
tected by the bottom. The rudder being also
entirely surrounded by the water under the
vaulted bottom it acts immediately on the
least turning about its vertical axis. This
18 of particular value and gives the improved
rudder decided advantage over the generally-
known sunk rudders.

Having thus fully desceribed my invention,

590,101

Leclaim as new, and desire to secure by Letters
Patent—

1. Aship’shullhavingatransversely-vault-
ed concave bottom with a keel extending lon-
gitudinally in said concavity, the hull when

viewed 1n plan showing an outline which has
1ts greatest width at or near the bow and de-

creases in width toward the stern, the hull
being tapered at the stern and formed at the
bow with a broad rounded projection located
with its top surface approximately flush with
the water-line and having a horizontal divid-
ing edge, the hull further when viewed from

the end or in cross-section, showing an out-

line which is contracted above the water-line
and has rounded portions of greater width
approximately level with the keel, substan-
tially as described.

2. A ship provided at the bow with a broad
forward projection located under the water-
line and presenting a horizontal dividing
edge, the hull having a transversely-vaulted
concave bottom with the concavity extend-
ing forward to said projection, substantially
as described. .

In testimony whereof I have signed my
name to this specification in the presence of

two subseribing witnesses.
OTTO HARTWICH.

Witnesses:
OTTO HERING,
USTAV HULSMANN.
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