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This inventien relates to propeller blades and,
more particularly, to hollew metal propeller
blades.

Hollow metal propeller blades are wel-known
and widely used and have numerous advantages
over other types of blades. Such blades may be
formed in many ways, one of these heing by the
formation of separate rcet and blade parts which
are joined to form the finished blade.. Among
other serious. difficulties encountered in the man-
ufacture of blades of this specific type has been
the provision of a strong and efficiens but simple
connection between the root and blade and the
construction of a blade having g root portien of
minimum size and weight but also having suffi-
cient blade rigidity and strength to withstand
hegvy loads.

It has been the principal ohject of this inven-
tion, which is achieved by the blade disclosed
herein, to provide a strong and light blade having
the required rigidity and strength, which may be
simply manufactured and easily assembled.

Other objects and features of noveity of the in-
vention will be made apparent by the following
description and the annexed drawings which, it
will be understood, are only illustrative of the in-
vention and impose no limitation thereon nof im-
posed by the appended claims.

Referring to the drawings, in which similar ref-
erence numerals refer to like parts,

Fig. 1 is a side elevational view of a blade ae-
cording to this invention, having parts thereef
broken away;

Fig. 2 is a perspective view of the adapter part
of the blade of Fig. 1;

Pig. 3 is a sectional view taken on line 3—3 of
Fig. 4;

Fig. 4 is an outer end view of the adapter part
of the blade of Fig. 1;

Figs. 5 and 6 are views showing two modified
adapters according to my invention;

Pig. 7 is a side elevational view of a modified
form of blade according to the invention;

Pig. 8 is an outer end view of an adapter part
for use with the blade of Fig. 7;

Fig. 9 is a sectional view taken on line 8—8 of
Fig. 8;

Fig. 10 is an enlarged view of parts of the
adapter shown in Figs. 8 and 9, showing particu-
larly the connection between the blade wall and
the adapter;

Fig. 11 is a view similar to Fig. 9 showing a
modified form of the adapter of Fig. 9;

Fig. 12 is an enlarged view showing one means
for attaching the blade wall to the adapter, and
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PFigs. 18, ¥4 and 15 are partial views of the blade
part of a propeller showing the means provided
by the invention for strengthening and stiffening
the edges thereof.
A propeller blade formed according to my in-
venticn is disclosed in Fig. 1 of the drawings and

ecmprises a blade part 2 and a root, or adapter,

part &, The blade is of airfoil shape at each cross-
section thereof and is hollow, being formed of
sheet metal which, in a preferred methoed of man-
ufacture illustrated in Figs. 13 and 14, is bent or
stretched about a ferm having the shape of the
leading edge part of the blade, the free edges ke~
ing then shaped and cennected to form the trail-
ing edge part. The root er adapter part of the
blade comprises a metallic member having a part
6 which is of airfoil shape in cross-section and
of sulistantial area, a part & of circular cross-sec-
tion and reduced size whieh is serew-threaded or
etherwise formed for attachment within the pro-
peller hub, and an intermediate part 8 of taper-
ing ferm. The adapter 4 is preferably hollow and
the parts G, 19 thereof are provided with internal
reinforeing webs 12, F4,

The open, inner end of the part 2 of the blade
closely surrounds the airfeil-shaped part § of the
adapter and is rigidly attached thereto by brazing,
welding, riveting or otherwise, thus forming a
light-weight and strong blade.

In a meodified form of the invention, which is
disclosed in Fig. 5, the blade part 2 is attached to
the adapter over only a part of the surface of the
peripheral wall of the airfeil-shaped part thereof,
and the part of the wall which contacts the blade
part is set inwardly ef the rest of such peripheral
wall, as at 10 in Fig. 5, forming a step 12 on which
the end wall of the blade part 2 seats. The parts
are preferably so dimensicned that the outer sur-
face of the blade part 2 is flush with that of the
part of the peripheral wall which is not inset.

A further modification of the adapter part of
the blade provided by the invention is disclosed
in Pig. 6. In this embodiment the side walls or
the part of the adapter to which the blade part 2
is attached are extended toward the blade part 2
beyond the leading and trailing edge parts of the
adapter to provide additional areas of contact be~

" tween the blade and adapter parts, whereby braz-
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ing, welding or other connecting means may be
provided over a larger area. Such extended parts

are shown at 20 in Fig. 6.

_ While I prefer that the blade part 2 be attached
to the adapter exteriorly thereof, as shown in Figs.
1 to 6 and described hereinbefore, the invention
also provides a blade in which the end of part 2
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is positioned and connected within the adapter.
Such a blade is disclosed in Fig, 7 and comprises
an adapter part 30 which receives, surrounds and
is attached to the open inner end of the blade
part 2.

One form which the root or adapter 38 may
take is disclosed in Figs. 8, 9 and 10. This adapter
is generally similar in shape to that of Figs. 2,3
and 4. The outer, airfoil-shaped part 32 of the
adapter comprises the peripheral wall 34 and a
second wall 36 which is spaced inwardly of pe-
ripheral wall 234, is of less height than the outer
peripheral wall and extends parallel thereto
throughout its length. The width of the space
between the two walls is of the order of the thick-
ness of the metal sheet of the blade part 2 in
order that the same may be received therebetween,
and such space is sufficiently deep to receive a
substantial part of the edge of the blade part 2.
The lower part of the outer surface of the inner
wall 86 is flared toward the outer wall, as shown
at 88 in Fig. 10, in order to permit the blade part
2 to be wedged between the walls and therefore
be more securely held. The inner wall is prefer-
ably non-continuous, being interrupted by g plu-
rality of openings 48 which extend below the
bottom of the space between the two walls. Lat-
eral internal ribs 42 and g longitudinal internal
rib 84 are provided to strengthen the adapter
part.

In a modified form of the adapter of Pigs. 8, 9
and 19, which is disclosed in Fig. 11, a plurality
of the spaced parts forming the inner wall 3§
are extended outwardly, as shown at 53, beyond
the outer or upper surface of the outer wall 34
and provide additional surfaces abutting the
Inner surface of the blade part 2 and to which
the blade part may be brazed or otherwise at-
tached. These extending parts also increase the
stiffness of the blade part of the propeller.

In a further embodiment of the invention the
blade part is attached to the adapter part by
riveting. A structure embodying this means of
fastening is disclosed in Fig. 12, in which are
shown the wall 60 having a step 62 formed in the
outer surface thereof within which the inner end
of the blade part 2 is received, the blade part 2
and wall 60 being connected by rivets 54. These
rivets may extend through the entire blade,
thereby attaching the blade part to each side of
the adapter or, alternatively, each rivet may be
of the blind type. The outer wall of adapter part
68 is countersunk about the rivet holes therein,
as shown at 68, and the metal of the blade part 2
is drawn into these countersinks in order to more
firmly attach the blade parts together.

Means are provided by the invention for stiffen-
ing and strengthening the leading edge or the
trailing edge, or both, of the blade part of the
propeller. Such means comprise stiffening means
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79 attached to the leading edge part of the blade
part 2 and similar means 12 attached to the trail-
ing edge part internally thereof, and either or
both extending throughout all or a part of the
length of the blade part. As shown in Figs. 13
and 14, this stiffening and strengthening means
may comprise a metal strip welded, brazed or
otherwise attached to the blade part prior to
completion thereof. Alternatively, and as shown
in Fig. 15, each stiffening and strengthening
means may be provided by a metal fillet which
may be deposited in molten state.

While I have described and illustrated several
embodiments of my invention, it will be apparent
to those skilled in the art that further embodi-
ments, as well as modifications of those disclosed,
may be made without departing in any way from
the spirit or scope of the invention.

What is claimed is:

1. A propeller blade comprising a hollow blade
part and a separate adapter part, said adapter
part comprising an integral structure having a
substantially cylindrical portion for attachment
within a hub and a substantially hollow portion
of airfoil section having two radially-spaced walls
extending axially of the blade and between which
the open end of the hollow blade part is received
and fastened.

2. A propeller blade according to claim 1, in
which the adjacent faces of the two walls con-
verge at their inner ends to provide a restricted
recess for the reception of the end wall of the
hollow blade part.

3. A propeller blade according to claim 1, in
which the inner wall is formed of g plurality of
spaced sections.

4. A propeller blade according to claim 3, in
which some of the spaced sections of the inner
wall extend axially of the blade beyond others.
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