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PROPELLER

Application filed April 17,

This invention relates to propellers, and
more particularly to propellers of the type
adaptable for use on aircraft.

Aircraft propellers of the wooden type
heretofore provided have, for the most part,
been characterized by structures wherein a
hub portion is integral with the blades, the
propeller being secured to the engine shaft
by means of a special type of hub utilizing
a plurality of bolts that pass through the
propeller. However, in certain instances, as
for example, installations wherein the pitch
of the propeller blades may be varied during
flight, it has been necessary to employ sep-
arate wood Dblades fitted with specially
formed metal sleeves that are adapted to be
embraced by a hub drivably connected with
the engine. It is desirable in many instances
to employ wood propellers of the last men-
tioned. type, yet the problems relating to the
design of such propellers have always pre-
sented serious difficulties primarily because
of the low shearing strength of the blade root,
and the consequent danger of shearing of the
blade from the hub at a point where the blade
root enters the socket. : :

It is accordingly one of the objects of the
present invention to provide a propeller of
the non-metal type and comprising a plu-
rality of separate blades which is so con-
structed as to overcome the difficulties re-
ferred to above.

Another object of the invention is to pro-
vide a novel wood propeller blade interiorly
reinforced in such a manner as to secure in-
creased strength and durability together
with lightness in weight.

A further object is to provide a propeller
blade having novel internal reinforcing mem-
bers adapted to be placed under initial ten-
sion during assembly of the blade.

Still anether object is to provide, in a wood
propeller, a plurality of metal reinforcing
members the initial tension of which may be
adjusted to such a value that the fibre stress
in the wood, during operation of the pro-
peller, will be within a safe working limit.

A still further object is to provide in a
propeller, a blade built up of a plurality of
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wood laminations and metal reinforcing
members, together with a novel root struc-
ture. :

The above and other objects will appear
more ‘fully from the detailed description
which follows when taken in connection with
the accompanying drawings. One embodi-
ment of the invention is illustrated in the
drawings but it is to be expressely under-
stood that the latter are employed for pur-
poses of illustration only and are not de-
signed as a definition of the limits of the in-
vention, reference being had for this purpose
to the appended claims. :

In the drawings wherein like reference
characters refer to like parts throughout the
several views,

Figs. 1 and 1* are vertical longitudinal
sectional views of a propeller blade con-

structed in accordance with the present in-’

vention ;

Figs. 2 and 2* are horizontal longitudinal
sectional views of the blade shown in Figs. 1
and 12; '

Figs. 3 and 4 are sections taken on lines
8—38 and 4—4 respectively of Fig. 2;

Fig. 5 is a section of the blade taken on line
5—>5 of Fig. 225 and :

Fig. 6 is a drawn out perspective of some
of the parts adjacent the root end of the
blade.

Referring to the drawings and more par-
ticularly to Figs. 1 and 12, a propeller blade
embodying the principles of the present in-
vention is illustrated as comprising a blade

.indicated generally at 7, the root end of

which is adapted to be received by a sleeve or
socket 8 having an exterior contour similar
to the sleeves or sockets employed with metal
blades and which sleeves may be embraced
by a split hub of well-known design.

The propeller blade 7 preferably comprises
a plurality of metal reinforcing members or
laminations to which the usual wood lamina-
tions are secured in a manner to be more spe-
cifically pointed out hereinafter.  As shown,
a metal plate 9, extending substantially the
full length of the blade has secured to either
side thereof as by rivets 10, a.pair of wood
laminations 11 and 12 extending the entire
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width, of the blade, Fig. 5, there being pro-
vided a filler lamination 13 between the ex-
terior contour of plate 9 and the perimeter
of the blade in order to secure a uniform
thickness.

Each of the laminations 11 and 12 are chan-
neled or grooved, Fig. 5, in order to accom-
modate a series of reinforcing members such
as wires 14. In the form shown, such rein-
forcing members are constituted by a single
wire, one end of which may be fastened un-
der a rivet 15, Fig. 2, and looped successively
through slots 16 and 17 provided in member
9 and a bolt member 18 respectively. The
last named member i$ positioned adjacent the
root end of the blade in the gap formed by
the spaced ends 19 and 20 of member 9 and
laminations 11 and 12 and is also provided
with slots 21 and 22 which are adapted to re-
ceive the looped ends of the wire 14 in con-
nection with slots 23 and 24 in the member
9. It is pointed out that each of the lami-
nations 11 and 12 are provided with slots
adapted to register with the slots 16, 23 and
94 in order to permit the threading of wire 14
therethrough. After the winding of the
wire has been completed the end is fastened
beneath a rivet 24°, Fig.2. A plurality of

. half round filler blocks 25 may be placed
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within each of the above-mentioned slots, if
desired, in order to prevent any sharp bends
in the loops of wire 4. :

On either side of laminations 11 and 12,
additional wood laminations 26 and 27 are
disposed, each of these last named lamina-
tions having embedded therein, in order to
form a flat surface, a pair of reinforcing
plates 28 and 29 of unequal length and pref-
erably secured together by any suitable means
such as spot welding. These plates may be
attached to the laminations as by means of
serews 30. In accordance with well known
practice, each of the laminations above re-
ferred to, is coated with a layer of suitable
adhesive before being pressed together.

Also embedded within laminations 26 and
97 and secured thereto as by means of screws
31, are metal plates 32 and 33 respectively, of
less length than the reinforcing plates re-
ferred to heretofore. The propeller blade
may thereafter be built up with further lam-
inations 84, 85, 36 and 37 and the root end
of the resultant structure turned down to
the proper shape and size by methods and
means well known in the art.

Means are provided for rendering the con-
tour of the root end of the blade such that
the blade may be secured in the usual type of
split hub and preferably there is associated
therewith, means for placing the wires 14 un-
der initial tension and the other reinfore-
ing members or laminations under initial
compression. In the form of the invention
illustrated, the first means referred to above
is constituted by the socket or sleeve 8 which
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is slipped over the turned down root end of
the blade. A plug washer 38 is fitted into
the end of the sleeve and the parts are se-
cured in place by means of a nut 39 _adjust-
ably threaded on the protruding end of the
bolt 18. Tt is here pointed out that as the
nut 39 is tightened, the bolt 18 will move to
the left, as viewed in Fig. 2, thus simultane-
ously placing the wires 14 under tension and
forcing the root end of the blade securely
within the sleeve. By placing the wires 14
under tension it will be seen that the other
metal reinforcing plates within the propel-
ler will be placed under an initial compres-
sion which will ensure the tension load due to
centrifugal force, during rotation of the pro-
peller, to be first taken by the reinforcing
members.

After the tension and compression of the
internal members has been adjusted to a suit-
able value, the sleeve 8 and root end of the
blade are drilled for the reception of shear
bolts 40, 41, 42 and 43 which serve to secure-
ly maintain the parts in assembled position.
The nut 39 may now be tightened without
affecting the initial tension and compression
existing in the reinforcing members and may
be locked in position by any suitable means.
After the blade has thus been completely as-
sembled the external contour thereof may be
cut to the desired blade shape in any suitable
manner, and may be coated with metal as by
spraying or electro-deposition, if desired.

There is thus provided by the present in-
vention a wood propeller blade of novel con-
struction wherein the constituent parts of the
blade are assembled in such a manner as to
result in a blade of increased strength and
durability and yet possessing the chief ad-
vantage of wooden type propellers, namely,
lichtness in weight. By employing the in-
ternal strengthening members under initial
tension and compression, the blade is ren-
dered capable of use with the usual type of
sleeve or socket utilized with metal blades, so
that propeller blades constructed in accord-
ance with the present invention may be readi-
1y substituted for the present type of metal
blades. The internal reinforcing members
moreover sufficiently strengthen the blade,
especially adjacent the root end, that all
danger of the blade shearing off where the
same enters the hub sleeve is substantially
eliminated. It is here pointed out that by
initially placing the internal supporting
members under initial compression, the latter
will take a portion of the tension load due
to centrifugal force during operation of the
propeller, thus relieving the wood portions
of the blades of a portion of the tension load
which would be borne by such portions were
the internal members omitted. By this ar-
rangement a propeller having such reinforced
blades may be operated at high speeds with-
out increasing the stress in the fibres of the:
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wood portions thereof to a dangerously high
value. :
Though there has been illustrated and de-
scribed only one embodiment of the inven-
tion, it is to be understood that the same is
not limited thereto but may be embodied in
various constructional forms. For example,
small metal rods may be substituted for the
reinforcing wires, or a plurality of internal
wires may be employed instead of the single
wire illustrated. While reference has been
made in several instances throughout the de-
scription that the interior reinforcing mem-
bers and the means for applying compres-
sion to same may be particularly adaptable
to propeller blades of the wood type, it is to
be understood that these members may also
be employed in propeller blades made of
metal or other suitable material and which
may be either solid or hollow. Various other
changes may be made in the manner of con-
structing and arranging the component parts
of the propeller blade as will now be apparent
to those skilled in the art without departing

25 from the spirit of the invention. Reference

will therefore be had to the appemded claims
for a definition of the limits thereof.

What is claimed is:

1. A wood propeller blade having interior-
Iy disposed metal reinforecing members, said
members being of variable length, and means
comprising a plurality of tension members
for initially causing a compression in said re-
inforcing members.

2. A solid propeller having internal mem-
bers initially under tension, and a plurality
of internal reinforcing members initially in
compression.

3. A propeller blade having a plurality of
tension members, and means including a
threaded single member for adjusting the ten-
sion of all of said first named members.

4. A propeller blade comprising a plurality
of wood laminations, a plurality of looped

» members disposed interiorly of said blade,

and means including a single member for
placing all of said members under initial
tension.

5. A device of the class described compris-
ing in combination a plurality of wood
laminations, a metal reinforcing member dis-
posed between two of said wood laminations,
and means for placing said metal member in-
itially in compression.

6. A wood propeller blade comp:ising in
combination a plurality of wood laminations,
metal reinforcing members located between
some of said laminations, a metal sleeve for
receiving the root end of said blade, and

: means for securing said laminations and said

members to said sleeve.

7. A wood propeller blade having a plu-
rality of internal reinforcing members un-
der initial compression, a metal sleeve adapt-
ed to receive the root end of said blade, and

3

means for securing said blade and members
to said sleeve.

8. A propeller blade comprising in combi-
nation a plurality of laminations, reinforc-
ing members located between some of said
laminations, a sleeve for receiving the root
end of said blade, means for placing said re-
inforcing members initially in compression,
and means for securing the reinforeing mem-
bers to said sleeve.

9. A propeller blade comprising in combi-
nation a plurality of wood laminations, a plu-
rality of metal reinforcing members, a metal
sleeve for receiving the root end of said blade,
means associated with said sleeve for placing
said reinforcing members under initial com-
pression, and means for securing said lamina-
tions and reinforcing members to said sleeve.

10. A propeller comprising in combination
a wood blade, a plurality of metal reinforcing
plates disposed interiorly of said blade, a
metal sleeve, and means for securing said
blade in said sleeve.

11. In a propeller blade, a longitudinally
extending internal member secured to said
blade at spaced intervals, a sleeve for re-
ceiving the root end of said blade, a mem-
ber extending into said sleeve and adjust-
ably secured thereto, a plurality of looped
members interconnecting said first and sec-
ond named members, and means for adjust-
ing said second named member to place said
looped members under tension.

12. In combination with a propeller blade,
a tension member disposed interiorly of said
blade and secured thereto, a sleeve, and com-
mon means for drawing the rootend of said
blade into said sleeve and for placing said
member under tension.

18. A propeller having a wood blade, a
metal sleeve, an internal reinforcing plate ex-
tending substantially throughout the length
of said blade, means for connecting said blade

-and plate at spaced intervals and means for

securing the root end of said blade in said
sleeve.

14. The method of constructing a propeller
blade of the type having a central reinfore-
ing member which comprises laminating the

central member on either side thereof, apply--

ing a force in tension to effect compression of
said central member, connecting the central
member and laminations while maintaining
the tension force and shaping the exterior
contour of the blade.

15. In a wood propeller blade having an in-
ternal reinforcing member and a sleeve
adapted to receive the root end of the blade,
the method which comprises, applying a
force in tension to effect compressicn in the
internal member and securing the root end
of the blade within said sleeve while main-
taining said tension.

16. In a laminated wood propeller blade,
a plurality of interiorly disposed metal plates,

70

75

80

86

90

95

100

105

110

115

120

125

130



4 , 1,846,256

a plurality of wires operatively connected
with one of said plates intermediate its ends,
a sleeve for receiving the root end of the
blade, and a member .associated with said
sleeve for adjusting the initial tension of all
of said wires. :

17. In a propeller blade having a hollow
root portion, a plurality of tension members
the outer end portions of which are opera-
tively connected with the blade, a member
disposed in said hollow root portion for se-
curing the inner end portions of said tension
members, and means associated with said
member for varying the axial position there-
of to adjust the initial tension of all of said
tension members.

In testimony whereof I have signed this

specification.
CLINTON H. HAVILL.
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