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ALIEN PROPERTY CUSTODIAN

SHIF FORM

Ernst Klindwort,

Hamburg-Blankensee,

Ger-

many;: vested in the Allen Property Custodlan
Application filed March 13, 1941

This invention relates to certain improvements
regarding ship forms, of the type having a bulb-
ous bow similar to the so-called “Taylor bulbous
bow.”

Many types of hulls used in practice have a
bulbous portion at the keel of the vessel or in the
lower portion of the immersed part of the how,
while according to another proposition a bulb is
provided in the region of the constructional water
line (C. W. L.)). However, the last-mentioned
proposition, although suggesting certain improve-
ments regarding the wave-producing reslstance,
i. e. an Increased speed with a given output, does
not meet sufficlently with the requirements of
practlice. More particularly, varlations of the
draught of the ship and changes of trim, caused
by changes of the quantity and weight of the
cargo and the consumption during the journey,
as well as Influences of the waves must be taken
into account.
in many instances may be at a lower level than
the constructional water line, so that a bulb in
the region of the constructional water line will
frequently emerge from the water and thus fail
to meet its actual purpose. Moreover, it has been
found that a bulbous porticn in the region of the
constructional water line may give rise to heavy
spray water phenomenons.

It is an important object of the present inven-
tion to provide a shape of the fore-ship which
avolds the drawbacks of the sald bulbous por-
tlons in the constructional water line while being
more efficlent than the so-called “Taylor-bulb,”
which has been described, for instance, in an
article in “Marine Englneering and Shipping
Age” September 1923, on pages 540 to 548.

With this and further objects in view, as may
become apparent from the within dlsclosures, the
invention consists not only in the structures
herein polnted out and illustrated by the draw-
ings, but Includes turther structures coming with-
ing the scope of what herelnafter may be claimed.

The character of the Invention, however, may
be best understood by reference to certain of its
struetural forms, as {llustrated by the accom-
panying drawings in which:

Pig. 1 is a diagrammatic side view of the bow
of a vessel having the invention applied thereto.

Fig, 2 Is a diagrammatic section on line II-—TT
of Flg. 1.

Fig. 3 Is a view similar to Flg. 1, showing a
modification.

Fig. 4 Is a dlagrammatic section on line IV—IV
of Mg, 3.

Fig. 5 I1s a diagrammatic slde view showing a
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further modification, including two superposed
bulhous portions.

Fig. 6 1s a diagrammatic section on line VI—VI
of Fig. 5.

Figs. T to 15 are diagrammatic sections similar
to Fig. 6, but showing varlous modifications.

Figs. 16 to 20 are diagrammatic side views
showing further modifications,

Figs, 26 to 29 are dlagrammatic horizontal sec-
tions of varlous forms of ship bows having the
invention applied thereto.

Figs. 30 and 31 are diagrammatic slde views
showing the stern of a vessel embodying an addi-
tional feature of the Invention.

Fig. 32 is a diagrammatic side view of a ship’s
bow embodying a combination of my novel bulb-
ous bow shape with a rearwardly cut off stem.

Fig. 33 is a fragmentary sectlon showing the
subsequent mounting of my bulbs.

Bimilar characters of reference denote similar
parts in the different figures. For the sake of
clarity, the sectional views have been indicated
by their outer contours only, without hatching
or detailed showlings.

Referring now to the drawings in greater detalil,
and first to Figs. 1 and 2, the fore-ship | is pro-
vided with a bulb 2 disposed helow the construc-
tional water line or the load Mne of the vessel,
spaced therefrom by a distance di sufficlent to
avold the above mentioned deleterlous effects of
bulbs in the region of the water line f, but spaced
also from the keel &k by a distance dz sufficlent
to produce a more intenslve effect of the bulb
upon the formation of the bow wave indicated
at 3 than a so-called Taylor bulb arranged at the
keel level. Practically speaking, I arrange the
bulb to have its maximum width w at a level
above the line d indicating half the total draught
of the vessel, whereby the helght of the bow wave
is substantially reduced even in a speed range
where the conventional Taylor bulbous bow would
not be effective yet. It will be understood that
the line d {5 at a level which is spaced by the
distance

ditdy
2

from the keel 4 as well as from the water level 1
as Indicated.

The bulb 2 should be arranged at such s dis-
tance di below the lne £, indicating the e¢on-
structional water Iine, or below the load line, re-
spectively, that the favourable effects of the Tay-
lor keel bulb preventing the formation of gpray
water with medium height of the waves and with
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changed trim, as produced by the varlous cus-
tomary load condlitions, 1s preserved as much as
possible. By the arrangement of my pear-
shaped bulb 2 at the level above stated, the bulb
under practically any conditions will remain im-
mersed, thus being enabled to produce interfer-
ence with the normal bow wave system, i. e. to
neutralize the normal bow wave, or at least to
reduce the same, whereby the output required for
propelling the ship is reduced.

Extensive tests have shown that my novel
bulbous portien may be constructed in various
manners, In the embodiment shown in Figs. 1
and 2 the bulb is shaped similar to a solid gen-
erated by rotation about the axis b, sald solid
passing over Into the normal bow shape through
relatively sharply bent curves,

The shape of fore-ship shown in Figs. 3 and 4
differs from Figs. 1 and 2 merely by the faet that
the bulbk 2 is arranged at a lower level d1 from
the water line f, the maximum width, however,
stlll being in the upper half of the immersed or
wetted ghip portion, i. e., abhove the line d indi-
cating half the amount of draught.

Towing experiments have shown that my novel
bulbous portions produce favourable effects even
at relatively low speeds, while the conventional
Taylor bulbous bow in fhe form of a pear-shaped
bulb at the keel prodiices favourable effects at a
higher speed only. Therefore, as indicated in
Figs. 5 and 6, I contemplate combining my novel
bulbous projection 2, having its maximum
width at a point in the upper half of the total
draught, with g second bulbous portion 4 of the
Taylor type, arranged at keel level, or In the
lower half of the immersed portion of the fore-
ship, respectively.

Pigs. T to 15 1llustrate various modiflcations of
the combination shown In Figs. 5 and 6.

It has been found that a favoutable effect can
be attained, for instancde, by making the maxi-
mum width of the bulb to fade out towards the
keel, in the form of a stralght or slightly con-
cave OT convex curve, as shown in Figs. 7, 8 and
9, respectively. This shape may be advantage-
ous for constructional reasons or In case that it
is intended to put the center of gravity of the
displacement safore.

The seme effect 1s still more pronounced in a
modification in which the maximum width of the
bulb is maintained over a larger region of the
immersed portion of the fore-ship, In a cross-
sectional form similar to a bottle, as shown in
Fig. 10, or In which the maximum width of the
bulk is even enlarged In width towards the keel,
as shown in PFig. 11. The shape shown in Fig.
11 1s distinguished from any of the known hulls
having & bulbolus bow, by the shape of the frames
in the upper half of the immersed portion of the
fore-ship.

It has been found, moreover, by numerous
tests that where two bulbous portions are pro-
vided the width of the two bulbous portions in-
fluences thelr effect. With a view to practical
requirements, for instance, in anchoring ma-
noevres, it may be desirable to keep the width of
the bulbous how portion within certain limits.
In this case it will be sultable to equalize the
width of the two bulbous portlons, as shown in
Fe. 12,

However, In order to reduce the wave forma-
tion as much as possible, it may be advantageots
to make one bulbous portion thicker than the
other one. Therefore, according to a further
important feature of the Invention, two bulbous
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portions of different maximum width are pro-
vided. In this case, it will depend on the speclal
circumstances whether the upper bulbous por-
tion is made wider, as shown In Fig. 13, or the
lower one, as shown in Fig, 14,

According to a further feature of the inven-
tion, the connection between the upper and lower
main bulb may be formed by a wave line com-
prising one or more waves. For instance, Fig. 15,
right hand half, {llustrates a modification (n
which the connection between the upper and

.lower bulb 6 and T is formed by one wave 8,

while the left hand half of Fig. 15 shows a bow
shape with two waves 9, 10, between the main
bulbs 6 and 1. These forms will be used espe-
clally where it 1s possible, by carrying out ex-
tensive towing experiments, to find out the most
favourable pressure conditions for the respectlve
case and thus to secure the optimum reduction
of the bow wave which is attainable In the re-
Spective case by means of bulbous portions dis-
posed below the constructional water line. Also,
it may be desirable to provide several bulbous
portions for stabilizing pitching phenomenons.

Generally, care should he taken that the hori-
zontdal width “a’" of the bulbeus portions at the
kee! is not made larger than required for receiv-
ing the pressure forces occiliring in docking op-
erations. Moreover, the bilge angle o should be
chosen so that the formation of spray is avoided
as much as possible ag the fore-ship is re-im-
mersed after complete emeérgence in rough sea.

The effect of the bulbous bow is greatly deter-
mined by the shape of the upper region of the
upper bulbeus portion. In all modifications, a
characteristlc bulb stmilar to a 'Taylor bulk is
provided above the lihs d of half the total
draught, as indicated tn Flgs. 7T to 15,

Owing to the wide varlety of ship hulls to
which the invention cah be applied, ho genheral
flgures can be glven regarding the dimensions and
especially regarding the length of the bulbous
portions. In some instances, 1t may also be use-
ful to provide several buibous portions of differ-
ent length, as shown by way of example in Figs.
16 and 17. Accordihg to Fig. 16 the lower bulbous
portion (! is made longer than thée upper bulb 12
while according to Fig. 17 the upper bulbous por-
tion (3 is made longer than the lower bulp (4.

Experiments have shown that the pressure ef-
fcet of the bulbous portions algo depends on thair
cohstruction and ertangement in longitudinal di-
rection of the ship. Depending on the desired
efficiency of the bulbs it may be advantageous
to arrange the bulbous pertions with their center
line & in horizsontal position, as indicated, for in-
stance, in Figs. 1 and B, or in an inclined posi-
tion, for instance, rising abaft, as shown In PFig.
18, or sloping abaft, as inflcated in Fig, 19, More-
over, where a plurailty of buibs are provided, they
may have different slope, as indicated In Figs. 20
and 21, showing an upper bulb with downwerd
slope abaft combined with a lower bulb in hori-
zontal or rearwardly rising position, respectively.

FPurthermore, I contemplate arranging the
bulbous poriions in longitudinally staggered post-
tions. Here again, it depends on the speclal cir-
cumstances of the case whether 1t is desirable to
arrange the upper bulbous portlon staggered
abaft with respect to the lower one or vice versa,
Typical shapes of this type are shown in Figs, 20
to 24, viz:

Fig. 20 shows the upper bulb staggered abaft
relatively to the lower one, the stem being rade
to conform to this staggered arrangement. Ig,
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21 shows & similar arrangement, but with a stem
of normal, smooth shape., Fig. 22 llustrates an
embodiment with the upper bulb arranged afore
the lower one, the stem again being made to con-
form to this arrangement, and Figs. 23 and 24
show similar types, but with modified stem shapes.
The shape of Fig. 24 offers the advantage that the
wetted surface is small.

Referring now to Flg. 25, 1t will be noted, that
the bulbous portions in thls case are made to
project forwardly from the stem, whereby a maxi-
mum effect of the bulbous bow can be secured in
many cases.

Generally, a horlzontal section through a Taylor
bulbous bow shows a contour which after reach-
ing the normal bulb width underlying the con-
struction runs parallel to the center plane of the
ship, as shown in Pig. 26, or passes over into the
normal ship hull with a gradually Increasing
width. My experlments have shown, however,
that speclal advantages can be secured by re-
contracting or tapering the bulb abaft behind a
maximum width, as shown In Fig. 27. In both
cases, the dotted line 15 indleates the normal con-
tour of the hull above and below the bulb or bulbs.

It will be understood that the horizontal section
shown in Plg. 27 refers to a horizontal bulbous
portion. Where the bulb is rising or sloping
abaft, as per Figs. 18 to 21, the contours of Fig. 27
would relate to a section on a plane b disposed at
right angles to the middle plane of the ship and
forming the plane of symmetry or the plane of
maximum width of the bulb.

The circular shape of the front end of the bulb

in Figs. 26 anhd 27 may be used where emergence -

of the bulb from the water is not to be expected.
With sea-golng ships, on the other hand, where
emergence of larger portlons of the fore-ship will
he oceasioned it is advantageous to provide a
sharp edge with a front angle g of less than 180°,
as shown in Fig, 28, or & shape as shown in Fig.
29,

In some instances, for example, where the hull
of the ship is sufficiently slim as to permit at the
aft-ship reconversion of a considerable portion of
tlie potential energy of flow absorhed by the fore-
ship, similar bulbous portlons arranged corre-
sponding to those at the bow may be provided
at the aft-ship, as shown in Figs. 30 and 31, for
reducing the formation of stern waves. Fig. 30
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shows two horizontal bulbous portion of about
equal length arranged at the stern of a single
screw ship, while Fig, 31 shows a similar arrange-
men at the stem of a multi-screw ship having an
even number of screws.

Fig. 32 {llustrates the combination of a bulbous
bow portion 2 in the upper half of the total
draught combined with a stem which below the
bulb is cut off abaft for reducing the size of the
frictional area or wetted surface.

I contemplate also combining any of the above
described features of my invention with each
other in a suitable manner. For example, a plu-
rality of bulbous portions of equal or different
maximum width may be arranged at different
slope of their center lines, in a staggered rela-
lionship. The arrangement adapted to reduce
the formation of waves most efficiently must be
determined in each case by tests earried out with
the ship in question, or with a model thereof, In
a model basin, or, at a later date, may be deter-
mined by theoretical considerations gnd com-
putations, basing on the data of the respective
ship.

Purther, my novel bulbous portions, besides be-
ing provided on newly constructed ships may also
be fitted subsequently on existing ships. To this
end, vaulted sheet iron plates may be welded or
riveted to the hull of the ship, as indicated in
Pig. 33. Thus, the resistance of the ship can be
reduced and as a result the speed can be increased
or the output of the engine and the fuel con-
sumption reduced.

The principle of this invention may be applied
both to sea-going and inland ships. In the latter
case, it is an advantage that pitching motions
generally need not be taken into account.

It should be noted that the term “bulb” or
“bulbous portion” as used in this specification and
in the claims relates to curved projections of the
type extending Iengthwise on the hull of the ship,
preferably in a streamline shape, as llustrated.

The method of the present invention hag been
described in detail with reference to specific em-
bodiments. It is to be understood, however, that
the invention is not limited by such specific refer-
ence but is broader in scope and capable of other
embodiments than those speclfically described
and {llustrated In the drawing.

ERNST KLINDWORT.



