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. 7 Claims.
This invention relates to improvements in ships’

propellers of the type employing a thrust casing

- having a passageway or conduit extending en-
tirely through it in the direction of travel and in

5 which is positioned an impeller which operates to
produce a flow of water or other fluid through it

~ and to expel the same at the- discharge end at an
increased velocity.

This invention relates more particularly to an
10 jmprovement in the propeller shown and de-
scribed in U. S. Letters Patent No. 2,112,948,
granted to me on April §, 1938.
It is well known that the resistance which a
body offers to movement through water or air
15 can be greatly modified by its shape and bodies
which are shaped to offer the least resistance are
said to be “streamlined”.
It is an object of this invention to produce a

propeller thrust casing designed to offer a mini-

20 mum of resistance to movement through a fluid.
In propellers of the type here under considera-

tion, a thrust casing is attached to the hull of
the vessel to be propelled, usually to the bottom
of a ship and in any other suitable position on an
airship The casing is provided with a passage-
way extending in the general direction of ship
travel, and through which the water or air is
flowed under the action of an impeller positioned
therein, the cross sectional area of the passage-

30 way being greatest at the inlet and decreasing
progressively towards the discharge opening, the
ratio of the areas of the intake and the discharge
openings being preferably 2 to 1. Since the same
quantity of water flows past any given transverse

35 plane in the same time, it is evident that the
velocity at the discharge is twice that at the in-
take and the passageway is so designed that the

increase in velocity is attained by contlnuous pos-

itive acceleration.
40 The efficiency of a propeller of the type here

under consideration is dependent, to a great ex-

tent, on the type of impeller used and on the

position of the impeller relative to the flow of

filuid. It is also desirable to employ a construc-

45 tlon in which the impeller is not subjected to

any thrust in the direction of its axis of rotation,

as it is in screw propellers. By avoiding end
thrust, thrust bearings can be dispensed with.

it has been found that by positioning an im-

5o peller, of the centrifugal pump type, in the cas-

ing, and in the passageway, in such & ‘manner.

that its plane of rotation is inclined to the direc-
tion of a line joining the centers of the inlet and
the discharge openings and in which the fluid
55 enters the eye of the impeller and leaves the im-

peller chamber at the peripheral edge thereof

nearest the discharge opening, all as will be here-
inafter described and shown on the drawings, an
increased efficiency is obtained. - |

‘lar shape,

(CL 115—16)

invention and its objects, the S ae will now be
described in detail and for this purpose refer-
ence will be had to the- accompanying drawings
in which the invention ha.s been lllustrated a.nd |
in which: 4

Figure 1 is a longitudlnal section through the
propeller, taken on & vertical median plane;

Pigure 2 iIs a honzontal section taken on line

A—A Fig. 1;

Figure 3 is a section taken on line C—C Fig. 1; 10
Figure 4 is a section taken on line B—B Fig. 2;
Figure 5 is & section taken on line D—D Fig. 1;
Figure 6 is a side elevation of a propeller unit,
showing the same mounted for rotation in an
opening in the ship’s bottom; 15
Figure 7 is a bottom plan view of. the propelling

unit shown in Fig. 6;

Figure 8 is a fragmentary vertical section
through the discharge end of the casing, show-

_ing adjustable means for varying the cross-sec- 20
- tional areas of the outlet; and

Figure 9 is a section, on a vertical plane,
through a propeller unit designed for use on alr-
ships.

In the dramngs reference numeral 10 desig- o
nates a portion of the frame comprising the bot-
tom i1 of a ship. The ship’s bottom has a rectan-
gular opening for the propeller that has been des-
ignated in its entirety by number 12. The pro-
peller assembly comprises a frame of rectangu- j3q
having an outer frame member {3 pro-
vided along its upper edge with an outwardly ex-
tending flange 14 that overlaps the upper flat
surface I5 of the frame {0. The propeller as-
sembly is secured in place by suitable bolts or 95
other means that have not been shown.

Supported by the frame of the assembly is a
thrust casing whose bottom has been designated
by number 16 and whose sides have been des-
ignated by number I1. Extending longitudinal- 44
1y through the casing is a passageway comprising
three sections A, B and C, designating respec-
tively the inlet, the impeller chamber and the
discharge opening. The passageway, section A,
is enclosed by side walls I8 and a top 19 and has 43
a vertical partition 28 that divides it into two
parts and terminates in a circular opening 2f
that is concentric with the impeller and through

- which water or other fluid flows into the eye
of the impeller.

The impeller chamber B 1S 50
formed by an enlargement of the passageway
and its plane is upwardly and forwardly inclined
with respect to a line joining the centers of the

intake and the outlet openings. In the drawings
. the inlet section A of the passageway has been 55

shown as upwardly and rearwardly curved and
its axis, at the opening 21, is practically parallel

-with the axis of rotation of the impeller. The

impeller housing has a removable section 22,

80 Huﬂnsthus.mageneralm descrlbedthe pmvidedwlthﬂansesnthntﬂtamum 60
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28. The removable section has an axial opening
2% through which the Impeller shaft 28 extends,

8 stuffing box 27 serves to prevent leakage at
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this point. Section 22 has spaced integral por-
tions 28 that connect it with an annular end
member 29 to which the electric motor 38 is
attached. The motor iz also attached to a base
3f. Secured to the forward end of shaft 28 is
an impeller 32 having curved vanes 33, Fig. 3.

The impeller chamber has a special conduit
34 and its bottom communicates with the dis-
charge section C of the passageway. The im-
peller is usuzlly rotated in the direction of the
arrow in Fig. 3 and produces a flow of fluid from
the inlet to the outlet. It will be observed that
the discharge from the impeller chamber takes
blace at its lowest point and in a direction ap-
proximately parallel with the plane of impeller
rotation, the discharge section C of the passage-
way slopes downwardly and rearwardly in a gen-
tle curve as shown in Fig. 1.

In order to prevent turbulence, to change the

- direction of the fluid and to receive thrust forces,

the discharge passage has been provided with a
plurality of thrust vanes 3§ whose inner, or for-
ward ends are curved in the opposite direction
to that in which the impeller rotates. The re-
sultants of the foreces acting on the fiuid at this
point are resisted by the curved ends of vanes 35.

From Fig. 4 it will be seen that the vertical
depth of the discharge section C decreases in
the direction of impelier rotation. This is for

the purpose of inducing & greater proportion of
fluid to flow out while making the least change

in its direction of flow. -

The velocity of the buid flowing through the
propelier is usually very high and on this ac-
count the passageway is not made unneces-
sarily long; as the loss of efficiency from this
source is directly proportional to its length.

However, this loss is more than compensated
for in some instances; as when engines having
horizontal power shafts are employed and the
impeller and chamber must be accommodated
to this position, the passageway then is ex-
tended and circumvoluted accordingly: but its

- Cross sectional areas are progressively changed

i

to produce the required continuous acceleration
of the fluid; otherwise, losses of energy are in-
curred which reduce the efficiency of the pro-
peller still further.

In the embodiment of the invention illustrated

“in Figs. 1 to 5, the casing is not rotatable but is

fixed and it can therefore not be used to steer
the ship but only to propel it. Let us assume
that the propeller described above is attached
io an ocean going ship. The passage through
the casing is always full of water since the casing
is immersed. -

When the impeller is rotated in the direction
indicated by the arrow in Fig. 3, water is foreed
to flow from the intake to the outlet and, since

-the cross sectional area of the passageway de-

creases towards the discharge end to an area
substantially one-half of that of the intake

opening, the water will be increased in velocity
twofold. This increase is accomplished by a
gradqual decrease in the cross secticnal areg of
the passageway and resulis in a continuous posi-
tive increase in acceleration. The force required

to accelerate the water varies directly as the.

acceleration and the energy with the mass and
the square of the velocity. it is evident that the
velocity at which the water is discharged has o
great effect on ihe propuisive force but werious
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practicai considerations make it more economi-
cal to move a greater mass than to employ very
high velocities.

Although these propellers operate at their
maximum efficiency, which corresponds to a
theoretical condition representing 100% efMcien-
cy, when the water or fluid is discharged at ve-
locities of twice that of the ship, yet it is some-
times desirable to change the ratio between the
areas of the intake and the outlet openings and
in Fig. 8 a simple means for this purpose has been
shown. In the modified construction shown in
Fig. 8, the upper wall of the discharge section C
of the passageway is provided with a-section 38
that can be rocked about the pivot 31. A bolt
38 is attached to the upper surface of the mov-
able section by a pivot 38 and extends through
a stuffing box 40 into the ship. A nut 41 is
mounted for rotation in a bracket 42 and i=
held from longitudinal movement by circular
flanges. When the nut is rotated bolt 38 moves
up or down in accordance with the direction of
rotation and this varies the cross sectional ares
of the outlet.

It is sometimes desirable to be able to use the
propeller for steering the ship and when this is
desired the propeller frame is made round in-
stead of square and is mounted for rotation in
a round opening in the ship’s bottom. In Fig. 6
the frame §3a is circular and is provided with
an annular flange 43 that is positioned in a groove
in the frame i8a. The propeller frame ig pro-
vided around its upper edge with a worm gear
44 that is engaged by a worm 45 secured be-
tween suitable bhearings attached to the ship.
When the worm is rotated the propeller frame
is turned about a vertical axis. Means for ro-
tating the worm has not been shown but any
sultable mechanism such as is used for rudder
control can be used. It is evident that when
the propeller is rotatable, a rudder becomes un-
necessary. -

In Fig. 9 I have shown how a propeller of the
type above described can be applied to an air-
ship and substituted for the ordinary propeller.
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Numeral 48 designates the nacelle in which is -

positioned the motor 41. SBhaft 28a carries an
Impeller 32. The inlet section of the fluid pas-

In addition to having a Dropeller at the nose,
others may be provided at various places as indi-
cated by numeral 18a. |

It will be seen from the ahove description that

the propelier forming the subject matter is de- ¢

signed for efficiency and simplicity, that it does
not impose its propulsive thrust on the impeller

~ shaft and that its installation is more easily

effected than the ordinary screw propeller angd

the maximum efficiency attainable is greater.
With the shape of blades used in the type of

impeller shown in Fig. 3, the direction of flow of

60
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the fluid can be reversed by reversing the direc- .

tion of rotation of the impeller. Such reversal
may be & convenience under certain conditions.
At very high impeller speeds, however, the re-
versal of flow is infpeded by the counter acticn
of the centrifugal force which, at extremely high
speeds, nullifles the effect. . | |
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Having described the invention what is claimed

as new is: | -

1. A ship propulsion mechanism comprising in
combination, an elongated casing having a pas-
sageway extending longitudinally therethrough
and adapted to be secured to a ship, one end of
the passageway being the inlet and the other end
the outlet, a line joining the centers of the inlet
and the outlet being substantially parallel with

the direction of ships travel, the cross sectional -

area of the passageway decreasing progressively
from the inlet to the outlet opening, in & man-
ner to produce continuous accelération of a fluid
flowing therethrough, a portion of the passage-
way forming an impeller chamber, an impeller
of the radial discharge centrifugal type, mounted
for rotation in the chamber, the axis of rotation

of the impeller being upwardly and forwardly in-

clined with respect to the direction of travel, and
means for changing the cross ‘sectional area of
the outlet whereby the velocity of discharge can
be varied.

2. A ship propeller mechanism, comprising in
combination, an elongated casing having & pas-

sageway extending therethrough in the direction |

of ship travel, the front end serving as the in-
take for water and the rear end as the outlet,
the wall of the passageway having an enlarged
zone serving as an impeller chamber, positioned
at an intermediate point, the plane of the zone
being upwardly inclined in the direction of the
intake, an impeller mounted to rotate in the en-
larged zone about a power shaft upwardly in-
clined in the direction of the outlet, the casing
having a portion of the impeller chamber wall
removable, the removable portion having an
opening for the power shaft, the intake and the
discharge openings being aligned with the direc-
tion of ships travel, the under wall surface of the
intake and discharge openings connecting re-
spectively with the eye and the lowermost portion

of the impeller chamber by curved portions.

46
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- 3. An elongated propeller thrust casing adapt-
ed to be attached to a ship, the casing being
exteriorly streamlined to reduce resistance tb
movement through water to a minimum, the cas-

ing having a passageway extending from one end

to the other in the direction of ships travel, the
ends of the passageway being substantially par-
allel, means comprising a fluid impeller positioned
in the passageway for acting upon water con-
tained therein to increase its velocity, said im-

peller being rotatable in a plane upwardly in-

clined in the direction of the intake, the outlet

being below the lower edge of the impeller, means:

comprising walls having curved surfaces, for
changing the direction of the fluid stream as it
leaves the impeller, means comprising the walls
of the intake opening to direct the fluid to the

eye of the impeller, the passageway decreasing in
cross section from the intake to the discharge

whereby the fluid passing through the same will

be increased in velocity from intake to outlet, and
means comprising a pivoted wall section for

changing the cross sectional area of the outlet

opening.

4. A hydraulic propeller unit for ettachment to

a ship’s hull having an opening in its bottom

comprising a frame having an outwardly extend-
ing flange for supporting the frame in the open-
ing, a thrust casing attached to the frame, the

 casing having a passageway, the intake and the

discharge openings of the passageway being lo-

S

cated below the level of the under surface of the
frame, a portion of the passageway being en-
larged to form an impeller chamber, both ends
of the passageway curving upwardly towards the
impeller chamber, a single eye impeller in the
chamber, mounted for rotation about an axis
substantially parallel with the axis of the com-
municating end of the intake passage, the upper
end of the discharge passage being substantially
parallel with the plane of rotation of the im-
pelier, |

5. A ship propulsion mechanism comprising,
in combination, a casing having a passageway
extending therethrough and adapted to be at-
tached to & ship, one end of the passageway being
the inlet and the other end the outlet, a line
joining the centers of the inlet and the outlet
being substantially parallel with the direction of
ship travel, the cross sectional areas of the pas-
sageway decreasing progressively from the inlet
to the outlet opening in a manner to produce con-
tinuous acceleration of a fluid flowing there-
through, a portion of the passageway forming
an impeller chamber, an impeller of the radial
discharge centrifugal type operatively mounted
in the chamber, and means for changing the
cross sectional area of the outlet whereby the
velocity of discharge can be varied.

6. A ship propelier mechanism, comprising, in
combination, a casing having a passageway €x-
tending therethrough in the direction of ship
travel, the front end serving as the intake and
the rear end as the outlet, the passageway hav-
ing an enlarged zone serving. as an impeller
chamber, positioned at an intermediate point,
an impeller mounted to rotate in the enlarged
zone, 8 power shaft passing through the casing
wall and operatively connected with the impeller,

‘the casing having a portion of the impeller

chamber wall removable, the removable portion

‘having an opening for the power shaft, the in-

take and outlet openings being aligned with the
direction of ship travel, the intake and outlet
openings connecting respectively with the eye
and the peripheral portion of the impeller cham-
ber by passageways having curved walls.

7 In combination with a ship having an open-
ing in the bottom of its hull, a propulsion appa-
ratus positioned in the opening, said apparatus
comprising a thrust casing having a passageway
extending therethrough, one end forming an in-
let and the other the outlet, the distance between
the inlet and the outlet being less than the corre-
sponding dimensions of the opening whereby the
casing may be inserted from the inside of the
ship, an intermediate portion of the passageway
being enlarged to form an impeller chamber, &
line joining the inlet and outlet openings being
substantially parallel with the direction of ship
travel. a continuous wall attached to the casing
sbove .e inlet and outlet opening, the wall being
of a size and shape to fit the opening in the hull,
the upper edge of the wall having an outwardly
extending element for projecting over the wall of
the opening in the ship’s hull to support the
casing, the inlet and outlet openings being posi-
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tioned wholly below the ‘hull, the passageways

connecting the inlet and outlet openings curving
upwardly to an impeller chamber which is posi-
tioned within the hull, the portion of the casing
below the hull being streamlined. - —

ALBERT F. ANDERSON.
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