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The efﬁc1ency of shrp plopellel" is app*e 1ably
smaller than the cfﬁmency of pr opehers of water
turbines. - This difference is due to the "hape of
the bladcs and the depressmn caused by the hub

5" The most advantageous’ shape of ‘the blaaes
would ‘be ‘that of the hftmg surfaes. of ae10~
dynsinics, bt the apphcatron of these forms has‘
been Jmpossﬂ}le until now, thé reason bemg that

.. the small hubs forced construcwls te deform the

10 bases of thé blades for reasons of rcslstance and -
in order to décrease the suction cﬁect caused by‘

the rotation of the blades. .
A proposal describad in the Frenr’h Pat”nt No.
. 786,638 seeks to harmonize these two roncutmns
15" by providing @ hub that may have up to 35%
of the optlmum diameétér of. the nropelle1 In
other propesals an attempt is made to lessen the

importance of the vortex by supplying atmos-,
... bheric air to the rear face of the hub (see the
20" French Patent No. 7786, 656 and the Bnt1sh Pat—"

- ent No. 311, 674) .
It has even been proposed thro e

ment of the effect, to send. air. to those polnts‘ of b

the blades where . depresslon mlght occ

“the hub and do. not permlt the apphcatlon of
blades with llftmg surfaces o

- By the present 1nvent10n the dzﬂicultle above,'

3t¢ referred to are avo1ded and a construc io

provided which dlsplaces water from the centraz
por tion of the prope11e1 by the u e of a hub hav- i
ing a diameter which is nnd af least 40% or-

.. more of the effective diameter of the pro eller.
35" The use of a hub of such dlameter‘ ‘malkes At pos—

sible to emp]oy six-or more" bladcs and to glve'

the same a profile havzng the contour of the best
known lifting surface, i. ¢., one havmg a nearly

- uniform. thickness and depthv over the greater :

40" port1on of its active part, ' .
By means of constructmnal dev1ces, Whl(‘h wxll’

be referred to later on, the Ventllatlon by the”
atmospherlc air of the whole surface of the hub -

._and of the base of the blades:is’ effected and not

45" only the rear face of the hub, thé air belng at’

the same time prévented: from’ penetratmg along'

the back of the blades to the'places where a3 de-

pression might be produced

ThlS arrangement requlres a g1 eat volum“ .of .

through a hollow shaft or even a hollow hub
without creatlng in this feed conduit s depressxon‘

that would be such as to annul the beneﬁt of the'

ventilation.

557 According to the present mventmn the air-of

‘the shaft so that in sp1te of the play little water

(CL 115—34)

ventilation is 1ntroduced by a condmt having a
diameter greater than that of the pr opellel hiub.

"The conduit, which is made of sheet metal thick -
enough to w1thstand the pressure of the water,

is fixed. to the Vessel and surrounds {he end of 5
the hub in such a way as_ to neally touch the
blades. In this mannér an annular space of .
large section is formed between the hub and Lﬂ(,
conduit: meg to thls arrangement wlucn 45 of -

‘capital 1mportance the hub and the ba & of the 10

blades are completely separated by the air from-
i sible to strengthen
18 0 the needs.
of their - resistance w1thout havmg to, trouble

~about the influéncé of this strengthemng on effi- 15

clency since the propelier. bases no longer fur- .
nish motive work.

"This-air introducing dev1ce does not take palt »
iR’ the rotatmn _does not need any stuffing box
and has ‘no co. tact with the mam shaft ox tne

force’ and is respons1ble for ‘Wear and a ceitam o

1 “cost of upkeep. . 25
of the problem for’ they produce no eﬁect about :

If the main shaft has no external beamng, the
condult is ﬁxed ﬂo the hull of the boat and is

'contmued as‘a tube dlsposed i the interior of -

the bdat and éxtends above the water 11ne as in

the .arrangement shown, . If the main -snaft has 3'(')\: '

an external bearmg, 1ts support whlch is hollow

“for thls purpose and connected to the air cham—
ber- surroundlng the bearmg, will serve as the air

conduit. 'The air chamber which has 3 hydro-
dynam1c shape opens ‘below in bhe central region 85
of the propeller and closes agam above around
the' shaft by means of a collar havmga certan
play and is surrounded by a ﬁange 1nteg1 al mth

will enteér the chamber: "'The air- ‘conduit must 40"

have 8 very large sectlon in order to COI’Ich the
‘atmospheric air to the prope]ler with & mmlmum
of depressmn )

A hub of a sectlon of 1 6 m2 when equlpped

as proposed in one “of thé prevmus‘y crted .

patents 50
In: -the” present 1nvent10n thm r1bs are. pro- ‘

vided' on the two’ faces of each propeller blade at.

the level of the wall’ of the air- condu1t in order .

to! extend the’ actlon of the’ condth to’ the whole

stfface of the Hub. Thé purpse of the ribs is 55
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"jacent the end of the air chamber,

2

to prevent on the one hand the water from ap-
proaching the hub at the points where the water
pressure exceeds the centrifugal force of the in-
cipient vortex, and to prevent on the other hand
the radial displacement of the air along the back
of the blades.

ther objects of the invention will in part be
obvious and will in part appear hereinafter.

The invention accordingly comprises the fea-
tures of construction, combination of elements
and arrangement of parts, which will be exempli-
fied in the construction hereinafter set forth and
the scope of the invention will ke indicated in the
claims.

For a fuller understanding of the nature and
objects of the invention, reference should be had
to the following detailed description taken in con-
nection with the accompanying drawings, in
which:

Fig. 1 is a longitudinal section showing the
stern of a boat equipped with propelling means
in accordance with the invention;

Fig. 2 is a fragmentary sectional view taken
on the line 2—2 of Fig. 1;

Fig. 3 is a fragmentary sectional view taken on
the line 3—3 of Fig. 1, and shows the profile of a
blade of the character employed in the present
invention;

Fig, 4 is a sectional view similar to Fig. 1 but
showing a modified form of theinvention;

Fig. 5 is a fragmentary perspective view show-
ing another modified form of a propeller provided
in accordance with the invention;

Fig, 6 is an explanatory diagram;

Fig. 7 is a sectional view taken on the line T—T
in Fig. 5; and

Fig. 8 is another sectlonal view taken on the
line 8—8 in Fig. 5. ‘

Referring now to the drawing, and particularly
to Fig. 1, a fragment of the ship’s hull is shown
at e from which extends a driving shaft a having
affixed to its outer end hub b that carries a plu-
rality of propeller bades ¢, the hub being retained
in place by means of a nut b’.

prising a tubular wall d that extends outwardly
from and is supported by the hull and surrounds
shaft a.
the conduit d by means of a tube I disposed
within the ship’s hull.

As the intensity of the vortex is proportmnal to
the square of the speed of rotation, it becomes
small for low speeds, which is the reason why the
air at low speed does not surround the hub; it is
therefore useless to give the nut b’ a hydro-
dynamic form in order to diminish the suction
which a surface perpendicular to the axis might
exhibit at low speed. The ribs ¢’, ¢’’ are disposed
one on each side of blade ¢ and are arranged to
follow up the wall d, but they may be placed a
little closer to or a little farther from the axis
and their inclination may vary within the limits
of the region where a partial vacuum may start.

According to the embodiment shown in Fig. 4,
d is the wall of the air chamber, ¢ the bearing,
d’ the annular part of the air chamber, d’’
a collar, ¢’ the sleeve integral ‘with the shaft.

The air reaches the chamber through the sus-

pension k of the bearing forming an air conduif.

The greatest diameter of the hub must be ad-
and diminish
toward the rear to facilitate the expansion of the
air. If this condition is fulfilled, the hub, espe-
cially its rear part, may be of any shape as it
has no contact with the air. Seeing that the

The ventilating
air for the hub b is conveyed by a conduit com-

The air for ventilation is supplied.to.

2,103,616

water does not close again immediately behind
the air chamber, if only on account of the speed
of the boat through the effect of inertia, the in-
ertia would be sufficient to create a vacuum
around the hub in the first third of the propeller
even if there were no vortex. After the first
third the effect of the centrifugal force asserts
itself. In the two cases the ribs are useful and
their effect varies according to their shape and
height.

It must be pointed out that by increasing the
number of the blades the propeller becomes less

- subject to vibrations than propellers having twe,
three or four blades, its efficiency being therefore

enhanced:

“On the other hand, the present invention makes
it possible to arrange the external bearing closer
to the propeller without creating harmful vor-
tices, the bearing being in the interior of the
chamber.

The advantages springing from the principle of
the total ventilation of the center of the pro-
peller are shown in a still more concrete shape
by the following constructional features,

The bases of the raetal blades may be cut away
in such a way that the wall of the air chamber
can be put in deeply. The front edge of the
blades. then extends beyond the edge of the air
chamber, so that the wall of the chamber pene-
trates this region where the radial displace-
ments of the air or the water are most to be
feared.

Fig. 5 shows an embodiment of the invention
employing blades cut away at their forward edge
in the manner indicated. Here, the blade c,
shown as extending upwardly from the hub b,
has its forward edge cut away to provide a rela-
tively deep notch b’/ at a point adjacent the hub.
Into this notch the wall d of the air conduit ex-
tends, the clearance provided admitting of hut
little play. The fin on the side of the blade,
which guides the air from the conduit over the
hub b, is shown at ¢’.

Fig. 6 illustrates a principle to be observed in
achieving proper design for the profiles of blades
provided in accordance with the invention. The
radius about which the blade is generated, shown
at g’ in Fig. 5, is also denoted ¢’ in Fig. 6. The
trace of the chord of a profile is shown as a point
g on radius g’, the normal section of the profile
being accordingly shown at 2’’. This section is
in effect displaced to the position shown at 2'"’
by the instantaneous velocities indicated by the
arrows in Fig. 6. The blade may then he gen-
erated by moving a profile of a section which is
substantially vniform adjacent the hub but slopes
away from the forward edge so as to reduce the
mass and thickness of the blade. This is shown
more particularly in Figs. 7 and 8.

The profile in Fig. 7 is drawn on the base of
the wetted part of the blade. 'This profile is car-
ried to the outside on the radius ¢’ passing
through the center of the chord g of the lower
profile, while giving it an angle of incidence cor-
responding to its distance from the center of the
propeller. It is recommended to leave the lower
profile 2’ for manufacturing and cfficiency rea-
sons. On the other hand the upper profile &'’
which follows the course g’ will be progressively
inclined during the advance toward the ouiside;
in this manner the profile is reduced and the one
illustrated by Fig. 8 is obtained. This solution
offers great advantages in founding with respect
to molding,

It is of course important to make the play be-
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tween the wall of the air chamber and the blades
of the propeller as slight as possible.

In the practice of the present invention, care
should he taken to annul the effect of a possible
electrolytic corrosion by selecting for the edge of
the air chamber a metal or facing of suitable ma~-
terial, which is easy to apply as there is no con-
tact between the air chamber and the rota‘tmg
body.

The inlet of the air conduit which is necessarily
placed above .the surface of the water, may be
inside the vessel or on the outside, according to
regulations and the desire of the constructor.

Thus the system here proposed enables -one to
make the blades of very slight depth and to em-
rloy speeds at which the belly of the blade be-
coemes the only active surface and the back is
so-to-speak no longer in contact with the water.
While there is a substantially complete absence
of water in the space directly surrounding the
htuib, due to the presence of the air blown over
the hub as herein provided, it is possible for a
little air to escape at the hack of the blades, and
to avoid this, the pressure is increased above at-
mospheric by & small amount, for example, .2 to
.3 of an atmosphere. There will therefore no
longer be any. vaporization and condensation,
which are the principal agents of the wear of
cavitation. On the other hand, it is not possible
to create a depression on the back of the blade
beyond the vacuui, while it-is. possible to in-

crease pressure on the belly without impairing -

efficiency which is always high at this point.
(Zwanglaufige liissigkeitsbewegung!) A little
air on the back may be desirable, and the pro-
posed system enables the consiructor to determine
the air at will. The filament of water can detach
itself more readily from the. back at the front
edge and has less tendency to come down on the
back.

Having described my invention, what I claim

. as new and desire to secure by Letters Patent is:
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1. In a construction for screw propellers for

ships and the like, the combination with a hub of

a diameter at least 40% of the effective diameter
of the propeller provided with a driving shaft

powered from a pcint within the ship’s hull, of-

a plurality of blades secured about said hub, each
of which has the profile of an aerodynamic lifting
surface, .an air sleeve of diameter greater than
said hub disposed about said shaft and positioned
to discharge air rearwardly over said hub, and fins
on said blades, one on each side and positioned to
be in line with the wall of said air sleeve and serv-
ing as continuations thereof over said hub.
2.In a. construction for screw propellers for
ships and the like, the combination with a hub of
a diameter at least 40% of the effective diameter
of the propeller provided with a driving shaft
powered from & point within the ship’s hull, of
a plurality of blades secured about said hub, each

" of which has the profile of an aerodynamic lift-

ing surface, an air sleeve of diameter greater than
said hub disposed about said shaft and positioned
to extend rearwardly a slight distance over the

~forward end of said hub, and fins on said blades,

one on each side and positioned to be in line with
the wall of said air sleeve and serving as continua-
tions thereof over said hub.

3. In a constriction for screw pr opellers for
ships and the like, the combination with a hub
of -a diameter at least 40% of the effective diam-
eter of the propeller provided with a driving shaft

powered from 2 point within the ship’s hull, of

a plurality of biades secured about said hub, each

of which has the profile of an aerodynamic Iift-

ing surface, an air sleeve of diameter greater than
said hub disposed about said shaft and positioned
to discharge air rearwardly over said hub, said
blades being recessed at the forward edges adja-
cent said hub and having the rear edge of said air

- sleeve penetrating therein, and fins on said blades,

ong on each side and positio:aed to be in line with
the wall of said air slesve and’ servmw as contm-
uations thereof over said hub.
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4. In-a construction for screw propellers for,

ships and the like, the combination with a hub of
a diameter at least 40% of the effective diameter
of the propeller provided with a driving shaf

t.20

powered from g suitable point, of a plurality of -

blades secured about said hub, each of which has
the profile'of an aerodynamic lifting surface; an
air sleeve of diameter greater thaa said hub dis-
posed in advance of and concentrically with said

propeller and arranged to discharge air rear-

~wardly over said hub, and means associated with -

said propeller for causing air issuing from said -

sleeve to envelop said hub and COM"Jlehdj dis-
place water from about-the same.
5..In a construction for screw propellers for

ships and the like, the combination with a hub of

a diameter at least 40%. of the effective'dlameter
of the propeller provided with a driving shaft
powered from a suitable point, of a plurality
of ‘blades secured about said hub, each of which
has the profile of an aerodynamic lifting surface,
an airsleeveof diameter greater than said hub dis-

posed in advance of and concentrically with said
- propeller and arranged to discharge air rear-

wardly over said hub, and recesses cut. into said
blades sdjacent said hub at the forward edges of
said blades; said air sleeve being arranged to ex-
tend rearwardly and penetrate sufficieatly into
said recesses in order that the air supplied about
said hub may completely envelop the same.

6. In a cohstruction for screw propellers for
ships and the like, the combination with a pro-
peller hub of hydrodynamic form and having a
driving shaft provided with an externhsal bearing,
of a plurality of blades having an aerodynamic
profile secured about said hub, an air chamber
having a discharge sieeve of diameter greater than
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said hub disposed about said shaft and external :

“bearing, said chamber having an external stream-

lined contour and provided with an air supplying
conduit, and fins on said blades positioned near

uations of the wall of said air sleeve over said-hub,

7. In a construction for screw propellers for |

ships and the like, a blade of aerodynamic form

-as called for in claim 1, in which the profile of the

inner wetted portion adjacent the hub is substan-

slopes away from the forward edge so as to reduce

‘the mass and thickness of the blade.

WERNER BAUMANN
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the base thereof and arranged to serve as contin- .
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_tially uniform while that of the outer portion -
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