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The invention relates to a propelling device 
which prevents the side-swinging of ships during 
astern propulsion, 

In order to improve the propulsion of ships the 
propellers or ship screws have been provided with 
a nozzle which is generally known as the "Kort' 
nozzle. 

Experience has proven that these screw noZZeS 
during astern propulsion do not operate satisfac 
torily; this is particularly true during the 
manoeuvering of the ships in harbors and by tug 
boats. 

It is a peculiarity of a screw or propeller nozzle 
that its diameter increases from the inlet towards 
the outlet opening of the water. 

If the direction of the screw rotation during 
astern propulsion of the ship is reversed the in 
let opening of the nozzle becomes the outlet Open 
ing for the water flow or jet. This water jet 
which during forward propulsion of the ships is 
reduced in cross section after it has passed the 
ship's screw will widen out and be forced to Sep 
arate from the inner wall face of the nozzle dur 
ing astern propulsion; in consequence thereof 
eddies will be formed in this free space between 
the nozzle wall and the outer face of the water 
jet. 

This detachment of the water jet from the 
no22le wall during astern propulsion does not 
occur uniformly over the circumference of the 
nozzle but always on one side of the nozzle since 
the Water jet is inclined to follow either the port 
or Starboard side of the ship; in other words, the 
water jet passing the nozzle will adhere either 
to the port or the starboard side of the nozzle 
opening. As a result thereof the ship when going 
astern has the tendency not controlled by the 
pilot to Swing with its stern either to port or 
starboard. 

It is the main object of this invention to pre 
vent the non-uniform or one-sided detachment 
of the water jet from the nozzle wall during the 
astern propulsion of the ship. 

It is a further object of the same to eliminate 
the formation of whirls and eddies in the nozzle 
or to reduce the same in such a manner that they 
do not interfere with the navigation of the ship. 

It is another object of the invention to prevent 
the swinging of the ship to port or to starboard 
during its astern travel. 
In compliance With the above recited and addi 

tional objects which will become apparent as this 
description proceeds the nozzle shrouding the 
ship's Screw is, in conformity with this invention, 
provided with an inwardly protruding member 
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which during the astern propulsion uniformly de 
taches the water jet from the inner nozzle Sur 
face after the water jet has passed the screw. 
The Water, therefore, escapes from the nozzle as 
a closed flow and at a greater velocity in depend 
ence upon the inclination of the Screw blades and 
the speed of rotation, Not only is the non 
uniform or one-sided adherence of the water jet 
to the nozzle wall eliminated but the astern or 
backward thrust of the same is considerably in 
creased and the undesirable arbitrary SWinging 
of the stern to one or the other side of the ship 
is eliminated. 

In order to realize the purposes of this inven 
tion a strip of an easily bendable material such 
as leather or rubber is attached in the funnel 
shaped entrance portion in front of screw to 
the inner nozzle wall. So that on forward motion 
of the ship this strip is pressed against the inner 
Wall of the nozzle and thus offers negligible re 
Sistance to the Water, 
When the direction of rotation of the Screw is 

reversed to astern propulsion the strip is noved 
with its inner edge from the nozzle Wall and 
thereby compels the water jet to uniformly sep 
arate from the wall nozzle, i. e. it is prevented 
from adhering to one side thereof. 

Instead of a leather or rubber strip an in 
Wardly projecting edge in front of the screw may 
be provided having the shape of a rigid annular 
angle ring which prevents the one-sided ad 
herence of the water jet in the nozzle on reversal 
of the ship propulsion. Moreover, by this device 
the backward thrust is increased and the objec 
tionable trend of the ship of Swinging its stern 
to One Side is further reduced. 
The application of the prescribed device of the 

invention may, if desired, be limited to One side 
of the mouth of the nozzle, it is hereby ensured 
that the stern of the ship will Only SWing to one 
previously determined side. 
The invention finds a particular important ap 

plication in those cases where in conformity with 
the so-called swinging nozzles the nozzle is made 
rotatable; without the use of means to prevent 
one-sided adherence the Water jet Will not be 
directed towards the axis of the nozzle during 
astern propulsion but will most certainly adhere 
to the one or the opposite side of the nozzle 
opening and cause the above referred-to unin 
tentional side-swinging of the stern, 
The device forming the subject matter of this 

invention may be further improved by an in 
crease of the hitherto customary slight rounding 
off Of the nozzle edge at the nozzle outlet; this 
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increase which, as hitherto customary, amounted 
to only 2 to 3 per cent of the radius of the pro 
peller is increased up to 10 per cent and more. 

Therefore, on reversal of the screw the wate: 
Sucked into the nozzle escape opening adheres 
unifornly to the Wall and the formation of eddies 
in the vicinity of the nozzle wall is prevented. 
Moreover, the annount of water When the screw 
or Screws are reversed is increased and a core 
spondingly greater thrust is obtained. 

This pronounced rounding-off of the outlet 
opening fills yet another object namely that of 
reducing the inclination of the conical outer stir 
face of the nozzle while maintaining the given 
length of nozzle and the size of the inlet opening. 
That is very important, in particular for higher 
velocities of motion in Order that the water 
should not detach itself from the olter surface 
of the nozzle, and thereby cause losses in effi 
ciency. 

If the above-referred to means to improve the 
maneuverability of a ship during astern propul 
Sion be applied to ships having two screws, its 
effectiveness may be enhanced by arranging the 
nozzles on converging axes. The envelopment of 
the propellers by nozzles forces the water jet, to 
flow in the direction of the nozzle axis. Tf two or 
more propeller axes extend parallel to the longi 
tudinal ship axis and the nozzle axes form a signall 
angle of about 5 degrees with the ship axis the 
propeller jets flow in the direction of the nozzle 
axis and not in the direction of the propeller axis. 
Due to the fact that the nozzle axes rearwardly 

converge the steering effect of each individual 
nozzle will be considerably improved on account, 
of the greater lever action relative to the rotation 
center of the ship under the provision that the 
nozzles are constructed in conformity with the 
invention and equipped with means to effect, dur 
ing the astern propulsion a uniform detachment 
of the Water jets. The here referred-to improve 
ment will become particularly effective if only 
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one screw is driven during the turning of the ship 
Or if one Screw is driven forward and the other 
One rearwardly. 
The invention is by way of example illustrated 

in the accompanying drawings. 
In the drawings, 
Fig. 1 is a schematic side view partly in section 

of approximately one half of a screw nozzle show 
ing one embodiment of the invention, 

Figs. 2 and 3 are schematic side views partly in 
Section of a further modification of a nozzle, 
Fig. 2 illustrating the same during the forward 
and Fig. 3 during astern propulsion of the ship, 

Fig. 4 shows in a schematic manner the attach 
ment of one nozzle, and 

Fig. 5 illustrates the attachment of two nozzles 
to the hull of a ship. 

In Fig. 1 numeral denotes a portion of a screw 
blade which is surrounded by nozzle 2. 
The arrows indicate the flow direction of the 

Water jet during the astern propulsion of the ship. 
A strip 3 made of a flexible and preferably ex 

tensible material such as leather or rubber is 
fastened to the inside face of the nozzle 2 before 
its inlet opening 4. - 
During the forward propulsion of the ship 

Where the Water flows in an opposite direction to 
that indicated by the arrows the strip 3 will be 
pressed against the inner nozzle wall, as indicated 
by its illustration in dotted lines. The strip 3 will 
therefore cling to the nozzle wall when the ship 
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4. 
is moved forward and therefore produce a negli 
gible flow resistance only. 
When the direction of rotation of the propeller 

i is reversed, the strip 3 is flapped away from 
the nozzle wall by the water jet now flowing in 
the direction of the arrows and will take up the 
the position shown in full lines in Fig. 1. 
The strip eliminates uneven detachment of the 

water jet from the nozzle walls and therefore pre 
vents the undesired one-sided swinging of the 
ship. 
In the modification shown in Figs. 2 and 3 the 

flap 3 is replaced by a circular inwardly protrud 
ing rigid edge 5. 
The arrows in Fig. 2 illustrate the flow of the 

jet through the nozzle 2 during the forward and 
in Fig. 3 during the astern propulsion of the ship. 
The edge 5 is so shaped that on going ahead 

only small eddies 6 are formed, which due to the 
reduction of cross Section behind the tearing 
off edge 5 are not injurious to the forward motion. 

However, on reversal of the propeller the fun 
nel-shaped jet loosening action of the tearing-off 
edge 5 exerts its full effect in the strongly diverg 
ing water uniformly from the nozzle inlet 4. 

Figs. 2 and 3 also show the strongly rounded 
Off Outlet 8 of the nozzle. The Water jet is uni 
formly detached from the entire inner circum 
ference of the nozzle and the eddies 6 formed in 
the thus created vacant place cannot exert an 
injurious action. 

Figure 3 shows the attachment of applicant's 
nozzle 2 to the hull 5 of a ship. The nozzle has a 
cylindrical portion 6 and a Widely : Out-flaring 
portion . The nozzle surrounds the propeller 
with the cylindrical portion 6. Directly beyond 
the propeller the Widening-out takes place of the 
nozzle towards the water inlet opening 4. The 
water deflector 3 is provided in the widening por 
tion 7 of the nozzle. 
Figure 5 shows the attachment of two propel 

lers and their nozzles to a ship. 
The two axes of the propellers are parallel, 

but the axes 2 of the nozzles converge towards 
the stern of the ship. Therefore, on astern pro 
pulsion the lever action 3 of the emanating 
Water Will be enlarged, and accordingly also the 
steering momentum. The loss of forward move 
ment is accordingly very small, since it depends 
only on the cosine of the angle between nozzle 
axes and ship's axes. This loss is further di 
minished, since the jets of the movement of the 
propeller will not strike as strongly against the 
Walls of the ship as compared with a parallel ar 
rangement of the nozzle axes. - 
The reference has been described with refer 

ence to a preferred embodiment and it will be 
understood that many variations and modifica 
tion thereof may be resorted to without departure 
from the Scope of the invention as defined in the 
following claims. 

I cairn: • . - 

1. A propelling device for screw-propelled ships 
comprising at least one screw propeller, a propel 
ler shaft, a nozzle Surrounding the said propeller 
being arranged longitudinally of said propeller 
shaft and consisting of a cylindrical portion and 
a portion Widening out towards the water entrance 
opening of said nozzle, the nozzle being attached 
to the ship's hull with the widening out portion 
being positioned in front of the propeller to a 
water flow entrance opening whereby a funnel 
shaped part is formed, said nozzle being provided 
With a rounded edge at the Water entrance open 
ing of the nozzle and with a similarly rounded 
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edge at the flow exit opening thereof and a water 
flow deflector strip attached to and projecting 
from the inside face of said funnel-shaped part 
of the nozzle. 

2. In a propelling device according to claim 1, 
the flow deflector strip consisting of a flexible ma 
terial, whereby the same is pressed flat against 
the funnel-shaped portion of the nozzle wall by 
the nozzle entering water flow on forward propul 
S.O. 

3. In a propelling device according to claim 1, 
the deflector strip having a triangular CrOSS Sec 
tion and being attached with its hypotenuse to 
the funnel-shaped nozzle wall, 

LUIDWG, KORT. 
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