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To all whom it may concern: 

0 

Be it known that I, DANIEL A.DICKEY, a 
citizen of the United States, and a resident of Wilkinsburg, in the county of Allegheny 
and State of Pennsylvania, have invented a 
new and useful Improvement in Propel 
lers, of which the following is a specification. 
My invention relates to propellers for air 

craft and more particularly to composite 
propellers of hollow construction, and it has, for its primary object, the provision of 
means for securing separable, hollow blades 
of molded composite material to a metallic 
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hub. . 
Heretofore, it has been customary to con 

struct both the hub portion and the blades 
of propellers as integral parts either of 
wood, sheet metal or the like and as a re 
sult, considerable difficulty has been met 
with in the manufacture of hollow propel 
lers, which are desirable because of their 
lightness. . ... ' 

My invention comprehends a propeller 
structure comprising a hollow hub of metal 
or other suitable material to which are Se 
cured hollow blades of suitable molded ma 
terial, such as superimposed layers of fibrous 
sheet material impregnated with a hardened 
binder. One of the objects of my invention 
consists in constructing the hub and blades 
in such manner that the blades may be se 
cured to the hub at any desired pitch. 
Another object which I have in view is to 

so construct the hub and blades that an in 
jured blade may be readily removed from 
the hub and replaced by a new blade. 
With these and other objects in view, my 

invention will be more fully described, illus 
trated in the drawings, in the several views 
of which corresponding numerals indicate 
like parts, and then particularly pointed out 
in the claims. 

Figure 1 is a central, longitudinal, sec 
tional view of a portion of a propeller em 
bodying my invention; Fig.2 is a transverse, 
sectional view taken on the line 2 -2 of 
Fig. 1, looking in the direction of the ar 
rows; Fig. 3 is a view, corresponding to 
Fig.1 showing how my invention may be 
applied to solid propeller blades, if desired, 
and Fig. 4 is a transverse, sectional view. 
taken on the line 4-4 of Fig. 3, looking in 
the direction of the arrows. 

In practising my invention, I may form 
a hollow propeller blade in any suitable 
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manner, such as by impregnating fibrous 
sheet material, such, for example, as paper 
or duck, with a suitable binder, such as a 
phenolic condensation product, superimpos 
ing the sheet material, thus treated, about a 
suitably-shaped core to form a propeller 
blade body of the desired shape, size and 
thickness and disposing the body, thus as 
sembled, in a mold. Heat and pressure may 
then be applied to the mold to compact and 
shape the material, assembled about the core, 
and to harden its binder, after which the 
mold may be opened and the finished blade 
may be removed. Blades of this character 
may then be secured to the ends of metallic 
hubs, of proper design, in a manner which 
will best be appreciated by reference to the 
drawings. 

In Figs. 1 and 2, I have disclosed an appli 
cation of my invention in which each of the 
tubular ends of the hub 17 is internally 
threaded to receive a clamping head 18 hav 
ing an outwardly tapering frusto-conical 
end portion 19 of less diameter than the 
internal diameter at the end of the hub. 

Patented Dec. 13, 1923. 
Application filed February 15, 1919. serial No. 277,243. 

60. 

65 

70 

75 

80 
With this construction, the propeller blade 
20 has its open end proportioned to fit 
Snugly over the frusto-conical terminal of 
the clamping head 19, and a split clamping 
ring 21 surrounds this end of the propeller 
blade, which is annular in cross section, as 
shown in Fig. 2. The ring 21 may be 
screwed into the end of the hub by means 
of a spanner wrench openings 22 being pro 
vided in the outer edges of the ring sections 
to permit of such operation. The inner 
faces of the ring sections are beveled to con 
form to the inclined face of the end portion 
19 so that, as the clamping ring is screwed 
into place, the inner ead of the blade will be 
firmly compressed and bound in place be 
tween the ring and the portion. 19. 

It will of course, be appreciated that it 
may be desirable to form propeller blades 
which are solid in construction, by super 
imposing fibrous material and a binder and 
molding it in a suitably-shaped mold with 
out the employment of any core and I have, 
therefore, in Figs, 3 and 4 disclosed means 
for applying my invention to blades of this 
character. 
In these figures, a solid propeller blade 23 

is formed in such manner that its inner 
end portion is frusto-conical in shape with 
its largest dimension at its extremity. The 
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hub 24, which may be tubular or solid, is 
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provided, at each end, with a cylindrical, 
internally threaded recess 25, of somewhat. 
greater diameter than the inner end of the 
blade. With this construction, the blade 23 
may be secured to the hub by the employ 
ment of a split clamping nut 27 adapted to 
be screwed into the recess 25 and having a 
frusto-conical axial bore to snugly receive 
and clamp the inner end of the blade when 
screwed completely into the socket. The nut 
may be provided with spanner-wrench-re 
ceiving openings 28 or its head may be 
formed with flattened wrench-engaging 
faces, as preferred. . . . . . . 
From the foregoing description, it will be 

apparent that i have provided means for 
connecting separable blades of molded mate 
rial, which may be either hollow or solid in 
construction, to hollow hubs of metal or 
other suitable material. It should further 
be noted that the blades may be secured 
at any desired pitch. 
As various changes in details of construc 

tion are self-evident, no limitations are to 
be imposed upon my invention other than 
those indicated in the appended claims. 

I claim as mv invention: - - 
1. A propeller comprising a hub having 

tubular internally threaded ends, clampin 
heads screwed into the ends of the huban 
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having outwardly directed tapered end por 
tions, hollow blades of molded fibrous mate 
rial and a binder adapted, at their inner 
ends, to Snugly engage about the terminals 
of the clamping heads, and split clamping 
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rings screwed into the ends of the hub to 
bind the inner ends of the blades to the 
clamping heads. 

2. A propeller comprising a hub having 
threaded cylindrical sockets in its ends, 
blades, of molded fibrous sheet material and 
a binder, having frusto-conical shaped inner 
ends disposed in the sockets, and split 
clamping nuts engaging about the inner por 
tions of the blades and screwed in the sock 
ets to bind the blades to the hub. 
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3. A propeller comprising a hug having 
internally threaded sockets in its ends, blades 
having frusto-conical shaped inner ends dis 
posed in the sockets and split clamping nuts 
engaging the inner, ends of the blades and 
screwed into the sockets to bind the blades to 
the hub. . . . . 

4. A propeller comprising a hub having 
internally threaded sockets in its ends, blades 
having their inner ends disposed in the 
sockets, and split clamping nuts, engaging 
about the portions of the blades in the sock 
ets and screwed into the sockets to bind the 
blades to the hub. 

5. A propeller comprising a hub having 
internally threaded cylindrical sockets in 
its ends, blades having frusto-conical shaped 
inner ends disposed in the sockets and split 
clamping nuts engaging about the inner por 
tions of the blades and screwed into the 
sockets to bind the blades to the hub. 

In testimony whereof, I have hereunto 
subscribed my name this 28th day of Jan., 
1919. 

DANIEL ADAM DICKEY. 
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