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To all whom it may concern:

Be it known that I, Jamms Heremrr
WarnwrigaT GIin, a subject of the King of
England, and residing at Norfolk, in Eng-

5 land, have invented certain new and useful
Improvements in Screw Propellers and
Similar Appliances, of which the following
is a specification. :

This invention relates to serew propellers)

10 and similar appliances of the axial flow type
such as are employed to impart energy to
fluid streams or to develop propulsive reac-
tion.

According to this invention the blades of

16 the propeller are disposed within and carry
-on them a curved shroud whose inner sur-
face has a contour which is substantially
that of a nozzle designed to give regular pro-
oressive increase in velocity or head to the

20 fluid in which the propeller rotates. The
pitch of the blades increases in the direction
of flow through the shroud the pitch hav-
ing a definite relationship to the shape of the
shroud to conform to the acceleration of the

25 fluid stream passing - through the shroud.
The blades are carried on a suitably shaped
hub. which may conveniently be cylindrical
though in some cases shaped. otherwise and
the shroud is formed integral with or is at-

30. tached to the ends-of the blades so that
these are positioned within the shroud pref-
erably: otherwise than at the centre of
the length of the latter and nearer to

the larger end. The axial length of the

35 shroud is such that is less than the diam-
eter of the propeller and greater than
the axially -projected width of the blades
while the contour of the ‘inner surface
of the shroud: is, as mentioned; substan-

40 tially that of a nozzle of particular de-
sign.. The object of the invention is to re-
duce interference with the natural contrac-
tion of the fluid stream under the increasing

~ velocity impressed thereon and also to mini-

45 mize discontinuity of flow and its contingent
effects. These objects are attained by con-
trolling velocities and pressures in the fluid
stream during its forced acceleration,

- The design of the nozzle-shaped shroud
should be such as to assist in the formation
of vortex action resembling that of a free
spiral vortex and thus to minimize dissipa-
tion of energy in the flnid which is directly
acted upon by the propeller. In the case of
a fluid such as water the area of the stream
which is acted upon by the propeller con-
tracts under the increasing velocity and this
natural contraction 15 assisted and con-
trolled by the vortex shaped shrouding ring.
True ‘cavitation depends on the stream ve-
locity at which the fluid acted upon will fol-
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low up the propeller blades, and while there .

is a limit to this velocity, incipient cavita-
tion, which is largely due to radial flow and
local eddies, and tends to occur at velocities
of flow below the above mentioned limit, can
be practically eliminated by means of a
shrouding ring shaped as described.

The present invention has various advan-
tages when compared with other known
types of propeller more particularly when
the invention is applied to ship propulsion.
By promoting steady flow and preventing
cavities from collapsing in contact with the
blades and boss of the "propeller the im-
proved construction reduces the erosive ef-
fect consequent on cavitation.

The em-
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ployment of the nozzle shrouding ring

strengthens the propeller and:permits of
higher speeds of revolution while minimiz-
ing vibration. Eddy losses and radial flow
are reduced as also is the “out of pitch™
effect which occurs with ordinary propellers
when mounted on inclined shafts. Further
the effect of « threshing ” which occurs when
a vessel pitches is lessened and the shroud-
ing ring also obviates fouling of the pro-
peller by ropes or nets. When employed for
going astern a propeller provided with the
improved shroud ‘acts as an ordinary:pro-

.peller but as if it was of less diameter and

thns it affords an advantage as compared
with a turbine propeller fitted with guide
vanes. T

The accompanying drawings illustrate by

way of example one construction of pro-
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~which it is desirable to cut the edge C? may

v
° 1

peller in accordance with this invention, the
propeller being more particularly adapted
for marine use. In these drawings—

Figure 1 is a longitudinal sectional ele-
vation of the improved propeller.

Figure 2:is an end view from the forward
or inlet end. ]

Figure 3 is a similar view from the after
or delivery end. .

Like letters indicate like parts throughout
the drawings.

In the construction shown the propeller
has four blades A mounted on a cylindrical
hub B whose after end is tapered off at B’
with a stream-line form. On the ends of

_the blades A is mounted a nozzle-shaped

shroud C which is either formed integral
with the blades or separate and attached
thereto in some suitable manner. The blades
A preferably have a gaining pitch so as

“to conform with the acceleration of the wa-

ter passing through the shroud C.
- The length of the shroud C may vary in

_accofdance with requirements and the condi-

tions under which the propeller is to be used.
In the construction shown the length of the
nozzle measured in the axial direction is
about three-quarters of the smaller diameter
of the propeller. The smaller and outlet end

-’ has a diameter which is about .8 of the _

small diameter of the propeller. Tt will be
noted that the blades A are not positioned
at the centre of the shroud C but to one side

‘of this centre and somewhat towards the

larger end C? of the shroud.

In some cases the hub B may be split and
banded to allow for uniform contraction of
the shroud. C where the latter is made in-

tegral with the blades.

The leading edge C? at the inlet end of
the shroud may be enlarged with an outside
bulb while the after edge C’ is fined off from
the inside, but if the propeller is likely to
encounter ice or other obstructions through
be serrated.

The contour of the shroud C approxi-
mates to that of a portion of a free spiral
vortex and this conforms to the path which
is naturally followed by the water acted on
by the propeller blades. The pitch of the
blades increases in the direction of flow
through the shroud to conform to the accel-
eration of the water passing through the
shroud and bears a definite relationship to
the shape of the shroud. When a propeller
thus formed and shrouded is operating
against a_dead pull, as in towing, the radial
eifect and eddy losses are reduced and the
propeller operates efficiently as an axial flow
pump. The propeller will act efficiently

‘when going astern but it then functions as

an ordinary propeller of less diameter.
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What I claim as my invention and desire
to secure by Letters Patent is:—

1. In a screw propeller the combination
of a hub, blades radiating from the hub, and
a shroud mounted on the ends of the blades,
the inner sirface of the shroud having ap-
proximately the contour of a nozzle designed
to give regular progressive increase in veloc-
ity or head to the fluid stream on which the
propeller operates, and the blades having
axial increase of pitch in the direction of
flow through the shroud to conform with the
acceleration of the water passing through
the shroud.

70

2. In a screw propeller the combination of

a hub, blades radiating from the hub, and
a shroud mounted on the ends of the blades,
the inner surface of the shroud having ap-
proximately the contour of a nozzle designed
to give regular progressive increase in veloe-
ity or head to the fluid stream on which the
propeller operates, the length of the shroud
in the axial direction being less than the
diameter of the propeller but greater than

the axially projected width of the propeller

blades, the blades having axial increase of
pitch in the direction of flow through the
shroud to conform with the acceleration of
the water passing through the shroud.

3. In a screw propeller the combination
of a hub, blades radiating from the hub, and
a shroud mounted on the ends of the blades,
the inner surface of the shroud having ap-
proximately the contour of a nozzle designed
to give regular progressive increase in ve-
locity or head to the fluid stream on which
the propeller operates, and the blades being
positioned intermediate the ends of the
shroud but otherwise than at the center of
its length, the blades having axial increase
of pitch in the direction of flow through the
shroud to conform with the acceleration of
the water passing through the shroud.

4. In a screw propelier the combination
of a hub, blades radiating from the hub, and
a shroud mounted on the ends of the blades,
said shroud having a length which measured
in the axial direction is less than the diam-
eter of the propeller but is greater than the

axially projected width of the blades, the-

inner surface of the shroud being curved to
an approximately conical form and being
outwardly flared toward one end to give ap-
proximately regular progressive increase in
velocity or head to the fluid stream on which
the propeller operates, and the blades having
axial increase of pitch in the direction of
flow through the shroud to conform with the
acceleration of the water passing through
the shroud.

5. In a screw propeller the combination
of a hub, blades radiating from the hub, and
a shroud mounted on the ends of the blades,
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the shroud being curved to an approximately through the shroud to conform with the ac-
conical form and being outwardly flared to- celeration of the water passing through the
ward one end, the blades being positioned shroud. 10
within the shroud intermediate the ends of  In testimony Whereof I have signed my

5 the latter but otherwise than at the center  name to this spemﬁcatlon
of its length and said blades having axial :
increase of pitch in the direction of flow JAMES HERBERT WAINWRIGHT GILL.
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