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My invention relates to propellers for use as
for example as fans, agitators or propellers for
boats or aerial craft, and formed of blades ra-
diating from the axis of the propeller-device.

My present invention as to certain phases
thereof constitutes an improvement in the con-

5]

struction of device shown and described In my

application for United States Letters Patent Se-
rial No. 473,988, filed August 8, 1930, and certain
of my objects, generally stated, are to increase
" the efficiency of such devices whereby a propeller
of a smaller size and requiring less power for its
operation, may be utilized than heretofore re-

=

quired; to provide a propeller which will be non- .

3 overloading regardless of the static pressure
against which the propelier operates; to reduce
vortexing, or negative end flow, of the air at the
tips of the blades; and other objects as will be
manifest from the following description.

Referring to the accompanying drawings:

Figure 1 is a front view of a propeller-device
shown as a fan, and embodying my invention,
portions of the shrouding element for the pro-
peller and forming a part of the particular con-
15 struction llustrated being shown as broken away.

Figure 2 is an enlarged, similar, view of one of
the similar blades of the propeller.

Figure 3 iIs a plan view of the outer end ~f the
blade.

Figs. 3= to 3J, inclusive, are plan sections taken
at the lines a to 4, inclusive, on Fig. 2.

Figure 4 is s fragmentary section taken at the
line 4 on Fig. 1 and viewed in the direction of the
arrow.

Figure 5'is a front view of a propeller embody-
ing my invention fer use_ as an agitator or pro-
peller for boats; and—

. Figures 6, 62 and 6V, plan sections take'n at the
lines a’, b’ and ¢’ respectively on Fig. 5.

Referring to the particular embodiment of my
invention illustrated in Figs. 1, 2, 3, 323! inclusive,
and 4 the propeller shown is of the substantially
radial two-blade type, though the invention may
be embodied in a propeller the number of blades
of which may be greater than shown.

The blades of the propeller, represented at 17,
are inclined, or pitched, at an angle to their plane
of rotation in the usual manner. .

Rach blade 1, as illustrated, contains an open-

‘0

[}

ing 8, shown as a slot extending generally length--

wise thereof substantially throughout the length
of the blade, the major portion of each blade and
its slot lying to the rear of the direction of rota-
tion of the Hiné radial to the shaft axis which

(CIL. 170-—172)

is common to the two opposed blades, this une
being represented at T2, :

Each blade is thus caused to comprise a main,
leading, blade section 8 and a trailing, narrower,
blade section 18, these blade-sections, which are
preferably of streamline form as shown, being so
relatively disposed that in acting on the fluid a
suction action is produced at the slot 8 operating
to draw the fluid through the slot from the rear
to the front of the blade.

Each of the blade sections 9 and {08 through-

~out substantially its entire length tapers toward
its tip and the adjacent edges of the blade sec-
tions 9 and {0 converge toward the tip of the
blade, causing the slot 8 to become gradually
narrowing in the plane of the rotation of the
propeller, as represented, the tips of the sections
9 and {8 being connected together by a thin
streamlined connector portion i1,

The trailing edge 12 of the leading blade sec-
tion 9 is shown as disposed forwardly, (viewing
the propelier from the front thereof as in Fig. 1)
of the leading edge 13 of the trailing blade sec-
tion 10 throughout the length of these blade- -
sections and to effect the maximum suction ac- 25
tion at the slot 8 the edge {2 and the trailing
edge 14 of the trailing blade section §0 are de-
flected more or less sharply in a forward direc-
tion as shown in Figs. 32 to 3J, inclusive, prefer-
ably along curved lines to cause the front faces
of the blade sections to be of cupped form and
present the forwardly extending deﬁector sur-
faces 9% and 02, respectively.

Each blade sections 9 and 10 presents a gradual
twist from its tip, at which its front face extends
at a comparatively sharp angle to the path in
which the propeller rotates, toward its inner end
at which its face extends at 4 much greater angle
to said plane, as illustrated in Figs. 3& to 3J, in- -
clusive, the progressive twist of the blade section
10 being of greater degree than that of the
blade section 9 as shown in these figures. .

Furthermore the blade sections 9 and 10 are
so shaped and disposed that the distance, from
front to rear, between the trailing edge 12 of the
leading blade section 9 and the leading edge 13
of the trailing blade section 19 progressively in-

- creases from the tip of the blade to the inner end -
thereof, whereby these edges converge toward the
tip of the blade in the direction of the plane of
the axis of the propeller, and the cupping of each
blade-section. is progressively greater from the
‘tip of each blade section toward its inner end
all as clearly shown in Figs. 3= to 3J, inclusive.
As will be apparent, the provision of the slots
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8 between the blade sections 9 and 10 and the

positioning of the trailing edge 2 of the leading.

blade section 8 and the leading edge 13 of the
trailing section 10, to occupy the relative posi-
tions shown and above described operates, in the
rotation of the propeller in clockwise direction in
Fig. 2, to produce a great degree of suction at the
slots 8 which action on the fluid at the rear of
the propeller produces a marked flow of fluid from
the rear to the front of the propeller through
these slots. .

The several above described features of the
propeller which individually contribute to the
more efficient performance of the device, serve,
when combined in a single structure to render the
device of maximum effectiveness for its purpose
and attaining, in full, certain objects of the in-
vention as above set forth.

Specifically stated some of the resultants from

the employment of these features is the com-
pensating for the more rapid rotation of the
blade at its outer, than at its inner, end by form-
ing the blade sections of twisted shape as above
referred to whereby the portions of the blade
sections nearest the center of the propeller ex-
tend at a relatively great angle to the plane of ro-
tation of the propeller compared to the relatively
slight angle at which the cuter ends of these sec-
tions extend relative to said plane, all to the end
that the blade will be caused to be substantially
equally effective throughout its length; and the
drawing. of the fluid operated on toward the cen-
ter of the propeller as it flows through the slot 8,
with a tendency to pack the fluid at the center
of the propeller, due to the location of the slot 8
relative to the line 7= as shown and described, re-
‘sulting in the lowering of the noise level when
the propeller is operating on gaseous fluid, as for
example air, and mlmmxzmg slippage and blade-
whip.
- Another feature of my invention relates to the
prevention of vortexing, or negative end flow, at
the blade tips of a propeller, of the fluid acted
on thereby and in the case of a blade of the slotted
suction type the additional prevention of eddy-
ing'of the fluid acted on by the suction produced
at.the slots 8 in the blades, thereby to render
the suction action of maximum effectiveness. To
this end I provide at the tip of each blade the
portion shown at {1 which preferably is relatively
thin and of streamline form and of considerably
greater width than the thickness of the blade at
its top to extend in front, and to the rear, re-
spectively, of the blade as shown, and thus later-
ally of the blade, the portion ii{ connecting to-
gether the blade sections and permitting of the
extending of the slot 8 closer to the tip of the
blade, with the desirable stiffness of blade struc-
ture, than in the case of a blade having no such
connector portion.

The blades preferably have associated there-

. with a shroud 15 of ring shape tapering toward
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the rear side of the propeller (Fig. 4). The in-
ner portion of the shroud 15 is annularly inter-
nally grooved as represented at 16 to provide an
annular inwardly extending flange 17, the open-
ing therethrough, and forming the shroud-inlet,
being represented at 8.

The propeller and shroud are so relatively dis-
posed and preporticned as shown that these parts
extend concentric with relation to each other and

the portions {1 only of the blades extend into the -

groove 16, the distance from the center of the
propeller to the extreme ends of the blade sec-

2,045,383

tions being one-half the diameter of the opening
{8 and thus the full effectiveness of the action of
the blade sections 9 and 10 is utilized. )

The construction shown in Figs. 5, 6, 6A and 6B,
for operation in liquids, as stated, either as an
agitating mixer, a pump or as a means of pro-
pelling a boat, embodies certain features of the
various blade sections 9 and 10 of the device of
the preceding figures, but with certain propor-
tions of the blade sections herein represented at
19 and 20, altered, as shown to adapt the device
for more effective action where liquids are to be
operated on, the blade sections 19 and-28 to this
end being shorter and wider, the slots between
the blade sections and represented at 2! wider,
and the leading edges of the leading blade sec-
tions 19 extending at a greater distance in advance

,of the line represented at 22, radial to the shaft

axis and common to the two opposed blades. In
the case of the use of the device as a propeller for
a boat vacuum pockets at the rear of the pro-
peller are eliminated.thereby resulting in the
greater effectiveness of the propeller as a driving
means.

While I have illustrated and described certain
particular embodiments of my invention I do not
wish to be understood as intending to limit it
thereto as the same may be variously modified
and altered and the invention embodied in other
forms of structure without departing from the
spirit of my invention. .

What I claim as new, and desire to secure by
Letters Patent, is:

1. A propeller the blades of whlch contain open-
ings extending therethrough from:the front to °

the rear of the blades the angles at which the
portions of the blades at opposite sides of the
openings extend relative to the path of rotation
of the propeller progressively decreasing from the
inner ends of the blades, to the tips thereof, said
blades being so shaped as to create suction
through said openings toward the rear of the pro-
peller in the rotation thereof.

2. A propeller the blades of which contain open-
ings therethrough ‘extending from the front to
the rear of the blades and generally lengthwise
of the blades and substantially to the tips of the
blades, said blades being so shaped as to create
suction through said openings toward the rear of
the propeller in the rotation thereof, and the
walls of said openings converging toward the tips
of the blades in the plane of rotation of the pro-
peller,

3. A propeller the blades of which contain open-
ings therethrough extending from the front to
the rear of the blades and generally lengthwise
of the blades and substantially to the tips of the
blades, said blades being so shaped as to create
suction through said openings toward the rear
of the propeller in the rotation thereof, and the
trailing edges of the portions of the blades in ad-
vance of the openings therein and the leading
edges of the portions of the blades at the other
sides of the openings converging from the inner
ends of the blades toward the tips thereof in the
direction of the plane of the axis of rotation of
the propeller.

4. A propeller, the blades of which, contain
openings therethrough extending generally
lengthwise of the blades, said blades having for-
wardly extending deflector surfaces adjacent the
advance edges of the openings therein disposed at
angles to the plane of rotation of the propeller
and operative to produce suction at said open-
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ings, the angle at which each deflector surfa.ce )

extends relative to said plane progressively in-
creasing from the tip of the blade toward its
inner end.

5. A propeller the blades of which contain open~
ings therethrough extending generally length-
wise of the blades, said blades having forwardly
extending deflector surfaces adjacent the advance

-edges of the openings therein operative tc pro-

duce suction at said openings, and the angles at
which the portions of the blades at the opposite
sides of the openings extend relative to the path
of rotation of the propeller progressively decreas-
ing from the inner ends of the blades to the tips
thereof.

- 6. A propeller the blades of which contain open-
ings therethrough extending generally length-
wise of the blades, said blades having forwardly
extending deflector surfaces adjacent the advance
edges of the openings therein and extending in
front of the opposite, leading, edges of the open-
ings substantially throughout the length of the
latter and disposed at angles to the plane of ro-
tation of the propeller and operative to produce
suction at said openings, the angles at which said
deflector surfaces extend relative to said plane
progressively increasing from the tips of the
blades toward their inner ends.

7. A propeller the blades of which contain open-
ings therethrough extending generally length-
wise of the hlades, said blades having forwardly
extending defiector surfaces adjacent the advance
edges of the openings therein operative to pro-
duce suction at said openings, and forwardly ex-
tending defiector surfaces at the trailing edges
of the portions of the blades at the opposite edges
of the openings, said deflector surfaces extending
at angles to the plane of rotation of the propeller,
the angles at which said first-named deflector
surfaces extend relative to said plane progressive-
ly increasing from the tips of the blades toward
their inner ends.

8. A propeller the blades of which contain open-
ings therethrough extending generally lengthwise
of the blades, said blades having forwardly ex-
tending deflector surfaces adjacent the advance
edges of the openings therein operative to produce
suction at said openings, and forwardly extending
deflector surfaces at the trailing edges of the por-
tions of the blades at the opposite edges of the
openings, said deflector surfaces extending at an-
gles to the plane of rotation of the propeller the
angles at which said deflector surfaces extend
relative to said plane progressively increasing
from the tips of the blades toward their inner
ends.

9. A propeller the blades of which contam open-
ings therethrough extending generally length-

. wise of the blades the angles at which the portions

of the blades at opposite sides of the openings
extend relative to the path of rotaticn of the pro-
peller progressively decreasing from the inner
ends of the blades to the tips thercof, and the
angles at which the portions of the blades at the

trailing sides of the openings -extend relative to-

the path of rotation of the propeller being great-
er, at all cross sections through the blades, than
the angles at which the portions of the blades at

the other sides of the openings extend relative .

to said path.
10. A propeller the blades of whlch contain
openings therethrough extending generally

lengthwise of the blades, said openings progres-
. sively decreasing in width toward the tips of the

blades, the portions of the blades at the opposite

_ deflector surfaces.

3

sides of the openings tapering toward the tips
of the blades and the angles at which they ex-
tend relative to the path of rotation of the pro-
peller progressively decreasing from the inner
ends of the hlades to the tips thereof, the angles
at which the portions of the blades at the trailing
sides of the openings extend relative to said path
being greater, at all cross sections through the
blades, than the angles at which the portions_of
the blades at the other sides of the openings ex-
tend relative to said path, the trailing edges of the -
leading portions of the blades extending, through-
out the lengths of said openings, in front of the
leading edges, respectively, of the trailing por-
tions of said blades and the trailing and leading
edges of each blade converging from. the inner
end of the blade toward the tip thereof in the
direction of the plane of the axis of rotation of
the propeller. o

11. A propeller the blades of which contain
openings therethrough extending generally
lengthwise of the blades, said openings progres-
sively decreasing in width toward the tips of
the blades, the portions of the blades at the
opposite sides of the openings tapering toward
the tips of the blades and the angles at which
they extend relative to the path of rotation of
the propeller progressively decreasing from the
inner ends of the blades to the tips thereof, the
trailing edges of the blade portions at the lead-
ing sides of said openings having forwardly ex-
tending deflector surfaces which extend at pro-
gressively decreasing angles to said path from -
their inner ends to the tips of the blades, the
angles at which the portions of the blades at
the trailing sides of the openings extend relative
to said path being greater, at all cross sections
through the blades, than the angles at which
the portions of the blades at the other side of
the openings extend relative to said path, said 49
deflector surfaces extending at their trailing
edges throughout the lengths of said openings
in front, respectively, of the leading edges of
the trailing portions of the blades at the other
side of said openings, and said deflector surface 45

.
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and said leading edge of each blade converging

from the inner end of the blade toward the tip
thereof in the direction of the plane of the axis of
rotation of the propeller.

12, A propeller the blades of which contain g
openings therethrough extending generally
lengthwise of the blades, said openings progres-
sively decreasing in width toward the tips of
the blades, the portions of the blades at the
opposite sides of the openings tapering toward 53
the tips of the blades and the angles at which
they extend relative to the path of rotation of
the propeller progressively decreasing from the
inner ends of the blades to the tips thereof, the
angles at which the portions -of the blades at 60
the trailing sides of the openings extend relative
to said path being greater, at all cross sections
through the blades, than the angles at which
the portions of the blades ail the other side of
the openings extend relative to said path, the
trailing edges of the leading portions of the blades
extending, through the lengths cof said openings,
in front of the leading edges, respectively, of the
trailing portions of said blades and the trailing
and leading edges of each blade converging from
the inner end of the blade toward the tip there-
of in the direction of the plane of the axis of
rotation of the propeller, the trailing edges of
said trailing portions having forwardly extending.
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- 13. A propeller the blades of which contain
openings therethrough extending generally
lengthwise of the blades, said openings progres-
sively decreasing in width toward the tips of
the blades, the portions of the blades at the
opposite sides of the openings tapering toward
the tips of the blades and the angles at which
they exitend relative to the path of rotation of
the propeller progressively decreasing from the
inner ends of the blades to the tips thereof, the
trailing edges of the blade portions at the lead-
ing sides of said openings having forwardly ex-
tending deflector surfaces which extend at pro-
gressively decreasing angles to said path from
their inner ends to the tips of the blades, the
angles at which the portions of the blades at
the trailing sides of the openings extend rela-
tive to said path being greater, at all cross sec-
tions through the blades, than the angles at
which the portions of the blades at the other side

" of the openings extend relative to said path, said

deflector surfaces extending at their trailing
edges throughout the lengths of said openings
in front, respectively, of the leading edges of
the trailing portions of the blades. at the other
side of said openings, and said deflector surface
and said leading edge of each blade converging
from the inner end of the blade toward the tip
thereof in the direction of the plane of the axis
of rotation of the propeller, the trailing edges of
said trailing portions having forwardly extending
deflector surfaces.

14. A propeller the blades of which con-
tain openings therethrough extending generally
lengthwise of the blades, said openings progres-
sively decreasing in width toward the tips of
the blades, the portions of the blades at the op-
posite sides of the openings tapering toward
the tips of the blades and the angles at which

4+ they extend relative to the path of rotation of

the propeller progressively decreasing from the
inner ends of the blades to the tips thereof, the
trailing edges of the blade portions at the lead-
ing sides of said openings having forwardly ex-
tending deflector surfaces which extend at pro-
gressively decreasing angles to said path from

their inner ends to the tips of the blades, the -

angles at which the portions of the blades at
the trailing sides of the openings extend relafive
to said path being greater, at all cross sections
through the blades, than the angles at which
the portions of the blades at the other side of
the openings extend relative to said path, said
deflector surfaces extending at their trailing
edges throughout the lengths of said openings
in front, respectively, of the leading edges of
the trailing portions of the blades at the other

“side of said openings, and said deflector surface

and said leading edge of each blade converging
from the inner end of the blade toward the tip

" thereof in the direction of the plane of the axis

65
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of rotation of the propeller, the trailing edges
of said trailing portions having forwarding ex-
tending deflector surfaces and said last-named
deflector surfaces extending at greater angles
to said plane than said first-named deflector sur-
faces at all cross sections through the blades.
15. A propeller the blades  of which con-
tain slots extending generally lengthwise of the
blades .and from the front to the rear of the
blades, the blades being so shaped as to create
suction through said slots toward the rear of
the propeller in the rotation thereof, said blades

having portions at their tips spanning the slots

2,045,383

and extending forwardly and rearwardly beyond
said slots.

16. A propeller the blades of which contain
openings therethrough the angles at which the
portions of the blades at opposite sides of the
openings.extend relative to the path of rotation
of the propeller -progressively decreasing from

-the inner ends of the blades, to the tips thereof,

said blades being so shaped as to create suction
through said openings toward the rear of the
propeller in the rotation thereof, said openings
lying to the rear of the direction of rotation of
the line radial to the shaft axis which is com-
mon to the two opposite blades. .

17. A propeller the blades of which contain
openings therethrough the angles at which the
portions of the blades at opposite sides of the
openings extend relative to the path of rotation
of the propeller progressively decreasing from

the inner ends of the blades, to the tips thereof,

said blades being so shaped as to create suction
through said openings toward the rear of the
propeller in the rotation thereof, the major por-
tions of the blades and the openings therein lying
to the rear of the direction of rotation of the
line radial to the shaft axis which is common to
the two opposite blades.

18. A propeller the blades of which contain
slots extending from the front to the rear of the
blades and generally lengthwise of the blades, the
blades being so shaped as to create suction
through said slots toward the rear of the propel-
ler in the rotation thereof, said blades having
portions adjacent their tips spanning the slots
and extending angularly relative to, and beyond,
faces of said blades generally in & direction
lengthwise of the axis about which the propeller

Totates.

19. A propeller the blades of which contain
slots extending from the front to the rear of the
blades and generally lengthwise of the blades,
the blades being so shaped as to create suction

through said slots tfoward the rear of the propeller,

in the rotation thereof, said blades having por-
tions adjacent their tips spanning the slots and
connected with the portions of the blades at op-
posite sides of said slots and extending angularly
relative to, and beyond, faces of said blades gen-
erally in a direction lengthwise of the axis about
which the propelier rotates.

20. A propeller the blades of whlch contain
slots extending from the front to the rear of the
blades and generally lengthwise of the blades, the
blades being so shaped as ito create suction
through said slots toward the rear of the propel-
ler in the rotation thereof, said blades having
portions adjacent their tips spanning the slots
and extending angularly relative to, and beyond,
the opposite faces of said blades generally in a

direction lengthwxse of the axis about which the 6

propeller rotates.’

21. A propeller the blades of which contain
slots extending from the front ‘to the rear of the
blades and generally. lengthw1se of the blades, the
blades being so shaped as to create suction
through said slots toward the rear of the propel-
ler in the rotation thereof, said blades having
portions adjacent their tips spanning the slots
and connected with the portions of the blades
at opposite sides of said slots and extending an-

. gularly relative to, and beyond, the opposite

faces of said blades generally in a direction
lengthwise of the axis about which the propeller
rotates.

22. In combination, a propellér the blades of
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which contain slots extending from the front to

the rear of the blades and generally lengthwise

of the blades, the blades being sc shaped as to
create suction through said slots toward the rear
of the propeller in the rotation thereof, said
blades having portions adjacent their tips span-
ning the slots and extending angularly relative
to, and beyond, faces of said blades generally in
5 direction lengthwise of the axis about which
the propelier rotates, and @ ring surrounding the
propeller and having an annular groove into
which said portions extend.

23. In combination, a propeller the blades of
which contain slots extending from the front to
the rear of the blades and generally lengthwise
of the blades, the blades being so shaped as to
create suction through said slots toward the rear
of the propeller in the rotation thereof, said
blades having portions adjacent their tips span-
ning the slots and extending angularly relative
to, and beyond, the opposite faces of said blades
generally in a direction lengthwise of the axis
about which the propeller rotates, and a ring
surrounding the propeller and having an annular
groove into which said portions extend.

24. In combination, a propeller the blades of
which adjacent their tips are provided with por-
tions extending angularly relative to, and beyond,
faces of said blades generally in a direction
lengthwise of the axis about which the propeller

rotates, and a ring surrounding the propeller.

and having an annular groove into which said
portions extend and a tapered portion tapering
in the direction of flow through the ring and
toward said groove.

25. A propeller the blades of which contain
openings therethrough extending generally
lengthwise of the blades, said blades having for-
wardly extending defiector surfaces adjacent the
advance edges of the openings therein operative
to produce suction at said openings, the walls of
said openings converging toward the tips of the
blades in the plane of the rotation of the pro-
peller. '

26. A propeller the-blades of which contain
openings therethrough, said blades having for-
wardly extending deflector surfaces adjacent the
advance edges of the openings therein operative
to produce suction at said openings, the angles
at which the portions of the blades at opposite
sides of the openings extend relative to the path
of rotation of the propeller progressively decreas-
ing from the inner ends of the blades to the tips
thereof.

27. A propeller the blades of which contain
openings therethrough extending generally
lengthwise of the blades and substantially to the
tips of the blades, said blades having forwardly
extending deflector surfaces adjacent the advance
edges of the openings therein operative to pro-
duce suction at said openings, the trailing edges
of the portions of the blades in advance of the
openings therein and the leading edges of the
portions of the blades at the other sides of the
openings converging from the inner ends of the
blades toward the tips thereof in the direction of
the plane of the axis of rotation of the propeller.

28. A propeller the blades of which contain
slots extending generally lengthwise of the blades,
said blades having forwardly extending deflector
surfaces adjacent the advance edges of the open-

ings therein operative to produce suction at said -

openings, said blades having portions at their

tips spanning the slots and extending forwardly
and rearwardly beyond said slots.

29. A propeller the blades of which contain
slots extending generally lengthwise of the blades,
said blades having forwardly extending defiector
surfaces adjacent the advance edges of the open-

_ings therein operative to produce suction at said

openings, said blades having portions adjacent
their tips spanning the slots and extending angu-
laxly relative to, and beyond, faces of said blades
generally in a direction lengthwise of the axis
about which the propeller rotates.

30. A propeller the blades of which contain
slots extending generally lengthwise of the blades,
said blades having forwardly extending deflector
surfaces adjacent the advance edges of the open-
ings therein operative to produce suction at said
openings, said blades having portions adjacent
their tips spanning the slots and connected with
the portions of the blades at opposite sides of said
slots and extending angularly relative to, and
beyond, faces of said blades generally in a direc-
tion lengthwise of the axis about which the pro-
peller rotates. '

31. A propeller the blades of which contain
slots extending generally lengthwise of the blades,
said blades having forwardly extending deflector
surfaces adjacent the advance edges of the open-
ings therein and operative to produce suction at
said openings, said blades having portions adja-
cent their tips spanning the slots and extending
angularly relative to, and beyond, the: opposite
faces of said blades generally in a direction

5 .
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30

lengthwise of the axis about which the propelier 25

rotates.

32. A propeller the blades of which contain
slots extending generally lengthwise of the blades,
said blades having forwardly extending deflector
surfaces adjacent the advance edges of the open-
ings therein operative to produce suction at said
openings, said blades having portions adjacent
their tips spanning the slots and connected with
the portions of the blades at opposite sides of
said slots and extending angularly relative to,
and beyond, the opposite faces of said blades gen-
erally in a direction lengthwise of the axis about
which the propeller rotates.

33. A propeller the blades of which contain

_slots-extending generally lengthwise of the blades,

said blades having forwardly extending deflector
surfaces adjacent the advance edges of the open-
ings therein operative to produce suction at said
openings, said blades having portions adjacent
their tips spanning the slots and extending angu-
larly relative to, and beyond, faces of said blades
generally ‘in a direction lengthwise of the axis
about which the propeller rotates, and a ring
surrounding the propeller and having an annular
groove into which said portions extend.

34. A propeller the blades of which contain
slots extending generally lengthwise of the blades,
said blades having forwardly extending deflector
surfaces adjacent the advance edges of the open-
ings therein operative to produce suction at said
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openings, said blades having portions adjacent 65

their tips spanning the slots and extending angu-
larly relative to, and beyond, the opposite faces
of said blades generally in a direction lengthwise
of the axis about which the propeller rotates, and

a ring surrounding the propeller and having an 70

annular groove into which said portions extend.

GUY S. FABER.




