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| 6 Clalms
ThlS 1nvent1cn relates to ShlpS and shlp con-

‘structions to enable the most advantageous con-
“tour of the hull, pe,rtlculerly of its wetted sur-
face, to be provided. The invention provides a -
.novel method of determining the inclinations of

the frames in the fore and ait sections of a

- ship, and also provides a novel ship construction,
More particularly, the invention comprises the

© utilization of straight or substantlelly straight
o ‘io‘-'f_‘:i"

frame lines extending above and below the

water-line, which have an inclination varying

from frame to frame according to a well defined
law, namely, that the frame lines form with the

water level an acute angle which increases from .
“the bow of the ship to its middie portion, and

decreases from its middle portion to the stern

of the ship. A substantial part of the bow por-
tion, as also c;f the stern portion of the ship, form
helicoidal surfaces, the axis of which being sub-

stantially parallel with the longitudinal axis of

 the ship, its generatrices being the straight or

. slightly curved frame lines.
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One object of the mverit:tcn is to prcv:.de'

means whereby the water at the aft of the ship

_closes in, in ordered lanes, and without forming
a, vortex. Thereby, the resistance of the ship Is
and on the other hand, a reduction
in the efficiency of the propulsion means at the
stern is avoided. The former is made possible
because churning or rotary movement of the.

water, being a useless energy loss, is not pres-
ent, and the latter is made possible by previding

a stronger and more regulated stream oi- the
water towards the propulsion means, which
stream heretofore Wae unreguleted and weak-

.ened |

One of the essentlele ef the 1nvent10n is that

due to the helicoidal surface of the bow portion
- of the ship, a water movement is produced op~
posite to the rotation of the water effected by
 the aft part of the ship, or in other words, the.
‘rotation of the water created by the bow portion
is neutralized by the reverse rotation effected by
“the stern portion, so that the water closes at the
stern, forming practically parallel stream lines.
Also the direction of the absolute water peths in
‘the bow-part of the ship is in an arc “from above
outwardly”, instead in an arc from above down-
wardly. This arc movement from above out~
‘wardly at the bow portion of the ship brings
about a symmetry with the arc movement of the -
 absolute water path in the stern portion of the -

- ship, and a favorable movement of the dlspleced

water-along the ship results from the bcw pcr— - |
T "--pla,ne 22-—-—-23 of the hull mth engles % ﬁ, _'y, etc 55 '

tlcn tc the stern pcrtlcn cf the ship.

‘portion with the frames 9 to iT. |
‘the frame lines converge towards the upper and 45

(Cl 114-——56)

In one embod1ment thls is attained by ha,vmg;“":' '

‘the straight or substantially straight (slightly

curved) frames of the hull below thewaterlevelin

the body plan, form acute angles with the water

line, which angles increase from the bow to the 5
middle portion of the ship, and decrease from the

. middle portion of the ship to the stern of the

ship, and which frame lines in the body plan of
the ship converge, both for the bow portion and
for the stern portion, at points above the water 10°

“level line, and outwardly. As is well known, be-

tween the bow portion of the ship and the stern
portion, a middle body of suitable length can be
placed, having a suitable contour in respect to
the design of the ship. In the intermediate por- 15

“tion between the bow portion and middle body, or

between the middle body and stern portion, the
principle of the invention is necessarily only gen-
erally applied in that the frame lines converge.

: 111 the described manner only partially. - 20

Further features of the invention will be more
speclﬁcally set forth in the accompanying de-

scription and shown in the drawing, and the in-

vention will -be ﬁne,lly pointed out in the claims.
- In the accompanying drawing, 925
- Figure 1 is a body plan incorporating the in-

| Ventmn in which a special use of pure helicoidal

surfaces: for the hull is illustrated, showing also
the points of convergence above the Water level |
and outwardly of the body plan; - 80
Figure 2 is the same body plan shcwn in Fig-
ure 1, omitting the convergence lines, and show-

ing one of the absolute water paths in respect
‘to the frames; and | .
Figure 3 is a pchected view of one cf the absc- 85

lute water paths, both bow and stern portions,

- with  the stern absolute water path placed be-
“hind the bow path, and duphceted to ehow bgth

sides of the ship. -
‘Referring to the drewmg, end pa.rtlcula,rly to 40

: F1gure 1, the right-hand side of the body plan

represents the bow portmn with the frames 0 to
9: and the left-hand portion represents the stern
On both sides,

outer side of the body plan, the bow frame Ilnes o

at point. 0, and the stern frame lines at point 0i.
The pcmts 0 and 0i, are indicative of the axes
 of the helicoidal surfaces perpendicular to the =
plane of the drawing sheet that is parallel to 50 o
the lcng1tudma1 axis cf the ship. The water
_level line is shown by 26—21.
frame lines 8 to 9, form acute angles with the

The stra,lght

water line 2!3-——2I begmmng with the center
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drawn parallel therewith, lines
- being drawn tangentially to the curved portions
- of lines 16 and (7.
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increasing from the bew to the mlddle body of

the ship, where the angles are substantially right

angles. The straight frame lines 9 to IT form
aclte angles with the water line, which decrease

from the middle body to the stern of the ship.
In the bow portion, the lowermost ends of the

-straight Iframe lines merge into curved pertmns

suitable to the contour of the ship in a manner

well known, and likewise, the uppermost ends of

the straight frame lines of the stern portion
merge into curves in o manner well known.

For blade wheel propellers with substentlaﬂy.

drawn on the body plan as indicated in full lines,

both the straight lines and attendant curves, and
then the lines {8z, {6z, and 1Tz are drawn par-

allel with each other, the line {5z being selected

as the key line, and the lines 1633 and {7z are
1T

16z and

Key line 13z was chosen ar-
bitrarily in this illustration of the principle; an-

other line could be chosen as well, if being de-

pendent on the contour desired.

It is well known that the absolute path of the'

water along the hull of a ship is substantially

parallel with the orthogonal trajectories of the

frame lines, and in Figure 2, one of these abso-

lute water paths is shown by the arc 24—25 in

the bow portion, and by arc 26—27 in the stern

portion. It will be particularly noted that arc

2425, passes from the bow, or from towards the

[

“water, in straight linhes or planes.

center line of the bhody plan, downwardly and
outwardly, and this is one novel feature of this
invention. This has many important advan-
tages.
given to the load We,ter line of the ship, and at

the same time a greater fullness of the lower

portions of the wetted surface is made possible.

This arc is specially advantageous for shallow .
water, as in such localities a. movement of the
water displaced “from above in an arc towards
—-the outside” is by far better than a movement

of the water “from above in an arc towards the
bottom.”

actions are not set up which impede the move-

ments of the water accompanied by energy losses.
Also, the novel frame lines simplify the contour

- of the hull of the ship, in that it permits also with.
the simple and hydraulically preferable V form

55 “of the bow frames, the transposition from the

wetted surface of the hull to its part above the
Furthermore,

g most desirable center of gravity location, and
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‘brings about a shifting of the bow wave towards

‘consideration in the selection of the most efficient

displacement distribution, adapted to the prin-
cipal mass of the ship and its speed, is obtained.

For certain ship types, it is advantageous to con-

centrate the displacement principally in the mid-
dle body, and to lay out the body plan in such &

..manner, that the longitudinal profile of the frame
| 65 ‘section areas at both ends of the ship, or at least
at the bow, begins with only a slight inclination if

This

not with an entirely horizontal tangent.
requirement is complied with, in a specially ad-

vantageous and simple manner. Also, hydrauli-
cally consider ed,; the use of the invention in con-"

trast te the known foj.ms of bew construetmn

the middle of the ship, which, when taken into

It enables a more slender shape to be

but the wake action is made stronger.
the shapes of the fore and aft portions are such 45

In the former case, the water flow is
not impeded by the bottom of the sea, and re-

~or near the water level; and at the aft part is

- 2,022, 056

ratio of length to speed results 111 an additional
saving In resistance. |

In Figure 3, is shown a. dlagr.am symmetrlcal to
the center line, in which at each side of the cen--

ter line, several of the bow and stern absolute 5

water path arcs are shown, and it will be particu-
larly noted that each of these bow and stern

‘ares presents a continuous curve longitudinally

along the hull with its convex side towards the
water level, whereby a downward forcing of water 10

. .is avoided, especially as 1t approaches the middle
. body of the ship.

vertical axes, it is preferable to have the stern -
portion disposed in parallel planes and to enable
this adaptation to be readily made, the lines are. .

" This invention is particularly applicable to
ships using propellers with approximately per-
pendicular axes. By the actuation of such pro-
pellers which enable the rudder and other ap-
pendages to be dispensed with, the entire ship
body can receive a simple form controlled only by

15

‘hydraulic requirements, and the present inven-

tion renders this especially possible. Propellers 20

- having vertical axes and placed at the stern usu-

ally require within the sphere of the propeller,

plane surfaces of the hull, which can be readily

formed, as before described, by giving the straight
frame lines the same mchnatlons as shown in 25
Fig. 1, by ibzx, 162 and i1zx.

The action of the bow portion on the water is
like that of a screw with its winding inwardly to-
wards the hull which has a tendency to create a
rotation of the water wherein. the particles near 30
the water level move towards the ship, whereas
the particles near the bottom of the hull move
away from the ship, and the water re-entrance
at the stern portion is likewise screw fashion like.
The shaping of the two portions of the ship, the 35
bow and stern, according to this invention, is
such that these two screw effects neutrahze each
other. .

It will have been pertlcularly noted tha,t the
ship’s form produced by the invention causes the 40. -

water behind the ship to close in well ordered

lanes, without vortex, whereby, not only the flow
of the water into the propeller is more regulated,
Also,

that the displaced waters, moved in helicoidal
forms at the fore and aft portions, balance or neu-
tralize each other. The direction of this helicoidal
movement at the fore part of the ship is inward at

such that compensatory actions take place, en-
abling the propeller blades to most effectively im-

pinge 30 as to-get the greatest efficiency out of

the propeller. It will also be particularly noted
that the axes of the converging frame lines rep-
resented by the points 8 and 0:1 are placed above

o |
wrl

- the water level line for both the fore and aft
parts of the ship. Whether the axis of one or

the other is placed laterally of the body plan
r hull lines, is not so controlling as the fact 60
_the,t' both axes are above the water line. By

this disposition, the trajectory of the ebsolute

path of the water along the bow portion is al-
ways predominantly lateral instead of down-
wards, and while some component may be down- 65
wards, in all cases the greater component is out-
wards.  The exact positions of the axes 0; and 0,
need not be defined other than herein set forth,

since the inventicn lies in the: fact that these

axes are both above the water line. The def-
inite positions of the axes may be dictated by
considerations -not necessarily within the scope
of this invention, since the shipbuilder is in this
respect free to a certain extent if he only po-

~sitions both axes above the water level, thereby 75.
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o obtamlng the favorable results hereln set forth |
‘namely, the neutralization by the stern portlon-

of the ship:of the water’s motion against the

‘Hull forced upon the water by the bow portion.
‘s With respect to the body plan, the water moves

practically horizontally along the ship as it passes

the middle-body with a; direction of flow in con-
- sonance with the direction of flow initiated at
 the stern portion of the hull, reference bemg |

10

here made to the absolute water paths.

It is well known to have axes 0 and 0%, but in

a,pphca,nt’s case, both axes are placed above the
water level.

frame, that is, middle frame, and the axis 02
is also above the water level and dlsposed with-

in a rectangular area, formed by 51des one of
“which is the distance not exceeding one-half

of the width of the ship, and extending along the

water level beyond the main middle frame, and

the other is the distance corresponding to the

depth of the ship extending above the water level
line. From an examination of Figure 1, it will
be seen that the axes 0 and 0! comply with these
requirements. In the use of the words “bow”

and “stern”, it is not intended to define the “bow”

and “stern” in their narrower nautical concep-

tion, but both in the description and in the
claims, the word “bow” is used to indicate the

- “bow portion of the hull” and the word “stern’’
' is used to indicate the “stern port:on” or “after
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portlon of the hull”.

'Embodiments of my invention have been shown |

'a,nd described, but it is understood that changes

‘may be made in the form of details and in the

construction and arrangement of parts mthout
departing from the spirit and scope of the inven~
tion or the scope of the appended clalms

I claim; -
1. In a Shlp S hull a bow portmn aQ mlddle
portion and a stern portion, with substantial-
ly straight frame lines extendmg above and
below the load water line;

with said water line which progressively increase
from a value of about 45° at the bow of the

~ ship to the middle portion and which converge

o0

in an axis which is substantially parallel to the
longitudinal axis of the ship, which is above said

~ water line and is outside the body plan of the

_55

60

L3

ship: the frame lines of the
converging in an axis which is substantially par-

said stern portion

allel to the longitudinal axis of the ship, which
is above the load water line but lower than the

axis of the frame lines of the said bow portion:
" and which is at a horizontal distance from the

lateral boundary of the ship not substantially
exceeding one-half the width of the ship.

to said longitudinal axis and above sald water

 line, sweeping out one side of the fore part of the
ship design by passing lines through and perpen-
 dicular to said bow axis making angles varying
progressively from about 4bH° to about 90° with
said water line, thereby determining the frame

lines from the bow fto the middle portion of the
ship design; choosing a stern axis parallel to said

longitudinal axis and above said water line but
below the bow axis and sweeping out one side of

the stern of the ship design by passmg lines o
| tlon a,nd Wthh converge 111 an axis whwh. 1is u--

through and perpendmular to smd stern axis

In the embodiment, the axis 0 is
above the water level and substa,ntm,lly vertma]ly
disposed over the lateral boundary of the main

the frame lines
of the said bow portion forming acute angles

making angles varymg contmuously from a,bout‘;'
30° to 6° with said water line, thereby determin-<

ing the frame lines. from the mlddle portmn to

the stern of the ship design. |
- 3. A Shlp s hull comprising in combma,tlon a B

‘bow portion and a stern portlon havmg substan— |

tially straight frame lines extending above and
below the load water line, the frame lines of the

said bow portion forming acute angles with said |
water line which increase progressively from the 10

bow of the ship to a middle portion and which in a .

large part of the bow portion lie between 45° and

90°, and the frame lines of the said stern por- '

‘tion forming acute angles with said water line
- which decrease progressively from the middle 15

portion of the ship to the stern and which in a .

‘large part of the stern portion lie between 6° and

30°; the said frame lines of the bow portion and
of the stern portion converging in two axes above
the water level which are substantially parallel 20

to the longitudinal axis of the ship and are out-
side of the body plan of the ship, the axis of the
frame lines of the stern portion being below the

~corresponding axis for the bow portion.

4. In g ship’s hull, a bow portion, a middle por- 25

“tion and a stern portion, with substantially

straight frame lines extending above and below
the load water line; the frame lines of said bow

portion forming acute angles with sald water line
which progressively increase from a value of about 30
~ 45° at the bow of the ship to the middle portion.

and which converge in an axis which is substan-
 tially parallel to the longitudinal axis of the ship,

and which is above said water line and outside the

body plan of the ship; the frame lines of said stern 35

‘portion converging in an axis which is substan-

tially parallel to the longitudinal axis of the ship, -
which is above the load water line but lower than

~ the axis of the frame lines of the said bow por- .
tion and which is at a horizontal distance from 40
‘the lateral boundary of the ship not substantial-

1y exceeding one-half of the width of the ship,

the frame lines of said stern portion forming an-
gles with the water level varymg from about 30° ;
to 6°. | 45
5. In a Shlp s hull, a bow portion, a mlddle por-
tion and a stern portion, with substantially

straight frame lines extending above and below

the load water line; |
‘bow portion forming acute angles with said water 50

- line which. progresswely increase from a value of -

the frame lines of the said

about 45° at the bow of the ship to the middle

portion and which converge in an axis which is
substantially parallel to the longitudihal axis of
the ship, which is above said water line and is out- 65

- side the body plan of the ship: the frame

lines of the said stern portion converging in an
axis which is substantially parallel to the longi~
tudinal axis of the ship, which is above the load

2. In the determination of & ship’s ‘c_onstruc-_f? water line but lower than the axis of the frame 60 l :

structional design, the steps which comprise se-
lecting a load water line and a longitudinal axis

for the ship design, choosing a bow axis parallel
" the width of the ship, the axis of the frame lines

lines of the- said bow portion and- which is at
, horlzonta,l distance from the lateral boundary
of the ship not substantially exceeding one-half

of said bow portion being disposed substantially 55 |

~vertically above the lateral boundary of the body
- plan of the ship..

6. In a sh1p S hull a, bow portmn a m_lddle por-
t1011 andastern portion, with substantially straight

 frame lines extending above and below the load 70_
water line; the frame lines of the said bow. por- -

tion forming acute angles with said water line -

which progressively increase from a -value of
sbout 45° at the bow of the ship to the middle por-



substa,ntx.a,lly parallel to the longltudmal axis of
the ship, which is-above said water line and is out-
side the body plan of the ship; the frame lines of
the said stern portion converging in an axis which

‘s is substantially parallel to the longitudinal axis =

of the ship, which is above the load water line

but lower than the axis of the frame lines of the

1 o . S 2,022,056

said bow portion and Wthh: is at a horizontal dis~

tance from the lateral boundary of the ship not
| substantlally exceedmg one-half of the width of

the ship, and several of the last stern frame lines
bemg pa.rallel to each other

ERNST SCHNEIDER
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