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This invention relates to propellers, and more
particularly to hollow metal propeller blades and
the method of constructing the same.

Propellers of the hollow metal type have here-
tofore been proposed, and such propellers have
been characterized by structures wherein sheet
metal members are rolled or otherwise suitably
shaped to form the faces of the blades and. are
thereafter united along their marginal edges by

2 suitable welding process, in order to form a

unitary, integral structure. In such constric-
tions, however, it has been determined that when

the welded seams or joints are formed coincident .

with the leading and trailing edges of the blade,
a weak construction results, in that during opera-
tion of a propeller so constructed there will be g
tendency for such seams to open due to the locg-
tion thereof at a position in the blade ‘Which
should be materially strengthened. )

It'is accordingly one of the objects of the pres-
ent invention to provide a novel propelier con-
struction so constituted as to avoid the abeve dif-
ficulties. E

Another object of the invention is to provide a
hollow metal propelier comprising s plurglity of
parts which are united in a novel manner.

_Btill another object is to provide in a hollow

metal propeller blade, & novel construction
whereby the component parts are secured to-
gether in such a manner as to avoid seams or

Joints at the leading and trailing edges of the

blade. .
Another object is to provide a metal propeller

* wherein the seams or joints between the various
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parts are Jocated between the leading and trail-
ing edges of the hlade and are constituted in g
novel manner, thereby producing o propelier
blade of exireme strength and rigidity.

A further object. is to provide in a propeller
blade construction of the above character, a novel
arrangement of parts including a blade rein-
forcing. member, the outer periphery of which is
adapled to form the leading and trailing edges
of the blade. : :

A still further object is to provide s light-
weight hollow metal propeller blade constituted

by & plurality of parts of novel construction which

gre united or secured together in a novel man-
ner to produce a blade having exceptionally dur-
able gualities.

Other objects and novel features of the inven-
tion will appear more fully hereinafter from the
following detailed description when taken in con-
nection with the accompanying drawing. It is to
be expressly understood, however, that the draw-

(CL. 29—156.8)

ing is for the purpose of illustration only and is
not designed as a definition of the limits of the
invention, reference being had for this purpose to
the appended claims.

In the drawing wherein similar reference char- &
acters denote like parts throughout the several
views: ) .

Fig. 1 is a plan view of & blade member consti-
tuting a portion of a propeller blade constructed
in accordance with the present invention; 10

‘Fig. 2 is a plan view of a completed propeller
blade; _ ‘

Figs. 3, 4, and 5 are transverse sections of g
finished propeller blade taken on lines 3—3, bedd
and 5—b5 respectively of Fig. 2;

Fig. 6 is a transverse section of & propeller blade
illustrating a slightly modified form of the in-
vention; '

Pig. 7 is a transverse section of & blade similar
o the blade shown in Figs. 1-5 but illustrating &
modified form of the construction for securing
the blade members together; and

Fig. 8 is a transverse section of g blade similar
to that shown in Pig. § but illustrating a modified )
form of the construction for securing the blade 25
members together.

Referring more particularly to Figs. 1-5, a hol-
low built-up metal propeller blade constructed in

15

‘accordance with the preseat invention, is illus-

trated therein as being constituted by a blade re- 30
inforcing element or member 9 extending the
full Iength of the blade desired to be produced,
and having an integrally formed root 10 adapted
to be received in the usual propeller hub. This
member may be forged or otherwise suitably 35
formed from a single metal blank, and is prefer-
ably so constituted that the outer marginal por-
tions 11 and 12 thereof serve as the trailing and
leading edges respectively of the completed blade,
it being pointed out that sufficient raetal is dis-
posed at these regions to effect a substantially
rigid construction. As shown in Figs. 4 and 7,
the marginal portions 11 and 12 of the blade re~
inforeing member 9 are interconnected by an. in~
tegral web portion or metal plate 13. 45
In order to compléte the exterior surface of
the blade element 9, a pair of surface or cover
members 14 and 15 are secured thereto, and pref-
erably these members are attached to the element .
between the edges 11 and 12, or in other worgs, 50
rearwardly of each edge. As shown, each of the
aforementioned edges is provided with under cut
ledges 16 and 17 of substantial ellivtical outline,
Pig. 1, and constituting seating means for receiv-
ing the outer peripheral portions of the surface 55
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members 14 and 15 respectively. The surface
members may be united to the marginal portions
11 and 12 by a suitable welding process, the line
of the weld being indicated at 18, and any excess
metal produced by such process may be there-
after ground off and the resultant blade bur-
nished and polished in any suitable manner to
form the completed blade 19. If desired, the
root 10 of the blade may be recessed internally
as illustrated in order to reduce the weight
thereof.

Fig. 7 illustrates a slightly modified form of the
method for uniting the surface members 14 and
15 to the marginal portions 11 and 12. As here-
in illustrated, each of the surface members is
provided with upturned peripheral flanges 20
which are adapted to cooperate with flanges 21
formed on the marginal portions 11 and 12, and
these flanges are fused together to form a sub-
stantially integral and rigid connection between
these parts, any excess metal being ground. off,
and the blade completed as heretofore described.

A slightly modified form of the invention is
illustrated in Fig. 6, this form being character-
ized by the provision of a single additional sur-
face member only. In this form of the invention,
the blade reinforcing element 22 is so formed
that the web 23, interconnecting the edge por-
tions 11 and 12, constitutes one of the surface
members or faces of the finished blade, the other
face of the blade including a surface member 24,
the outer periphery of which may be welded to
the edges 11 and 12 in & manner similar to that
described in connection with Fig. 4. . ,

Fig. 8 illustrates a slightly different method
of securing these parts together, the same being
constituted by the fusing together of upturned
peripheral flanges 25 and 26, provided on the
edges 11 and 12 and the surface member 24 re-
spectively, and the subsequent removal of excess
metal in order to obtain a smooth blade.

There is thus provided by the present invention
a novel propeller blade and method of producing
the same, the said blade being constituted by a
plurality of metal members constructed and ar-
ranged in a novel manner whereby to produce a
hollow metal blade of exceptional durability and
strength. The provision of the blade reinforcing
member, the marginal portions of which are
formed to constitute the leading and trailing edge
portions of the blade, insures great rigidity of
the finished blade. The uniting of the surface
forming members to the leading and f{railing

edge portions, rearwardly of the latter, and by -

fusing these parts together eliminates all joints
and seams coincident with the marginal periph-

‘ery of the blade and greatly amplifies the attach-

ment of these parts.

‘While there has been shown and described sev-
eral embodiments of the invention, it will be un-
derstood that the same is not limited thereto, but
may be embodied in various other forms, as well
understood by those skilled in the art. Refer-
ence will therefore be had to the appended claims
for a definition of the limits of the invention.

What is claimed is:

1. A hollow metal propeller blade compnsing .

an integrally-formed blade reinforcing member

the peripheral portions of which form the leading’

and trailing edges of the blade, said peripheral
portions. being interconnected by a substantially
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flat web portion and being provided with ledges
inwardly of the periphery of said member, and
cover means disposed on either-side of said rein-
forcing member and spaced from said web por-
tion, the marginal edges of said cover means being
received in said ledges, said cover means forming
with said peripheral portions a blade of aerofoil
section, and means for securing said peripheral
portions and said cover means together.

2. A propeller blade comprising a web member
having marginal ledges on either side thereof,
surface-forming members spaced from said web
member, the edges of said surface members being
received in said marginal ledges and attached
to said web member.

3. A propeller blade comprising a web portion
and surface-forming members, edge-receiving
means formed on said web portion on either side
thereof, the edges of said surface-forming mem-
bers being received in said edge-receiving means
and being attached to said web portion.

4. A propeller blade including a web member,

- surface-forming members ‘for said blade, the

peripheries of said surface-forming members

‘being attached fo said web member upon either

side thereof inwardly of the margin of said web
member.

5. A hollow propeller blade comprising a web
portion, a pair of surface-forming members
spaced from said web portion, and connected
thereto upon either side thereof inwardly of the
marginal edge thereof.

6. A hollow metal propeller blade comprising
a forged integrally-formed blade reinforcing

member, the peripheral portions of which form
the leading and trailing edges of the blade, said
peripheral portions  being interconnected by a
substantially flat web portion and being provided
with ledges inwardly of the periphery of said
member, and cover means disposed on either side
of said reinforcing member and spaced from said
web portion, the marginal edges of said cover
means being welded in said ledges, said cover
means forming with said peripheral portlons a
blade of aerofoil section.

" 7T. A propeller blade comprising a web portmn
having . marginally-disposed ledges upon either
side thereof, surface-forming members spaced

from said web portion and attached thereto by

welding the edges of said members in said ledges.

‘8. A propeller blade comprising a web ‘mem-
ber, ledges formed in said member upon either
side thereof, surface-forming members for said
blade, the edges of said surface-forming mem-
bers being. received in said ledges and welded
therein,

9. A method of producing a hollow metal pro-
peller blade comprising forging a blade rein-
forcing member having leading and trailing edges
interconnected by a web portion, forming ledges
on said .leading and trailing edges inwardly
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thereof and on either side of said web portion,

forming a pair of blade members of an area

equal to the areas defined by said ledges respec-
tively, fusing the marginal portions of said blade
members to said blade reinforcing member to
unite these parts, and finishing the exterior sur-
face of the hollow blade thus formed to smooth
the contour thereof.

STANLEY WHITWORTH.
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