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This invention relates to a variable-pitch pro 
peller for ships, aircraft and centrifugal ma 
chines, provided with cranks for varying the pitch 
of the propeller blades, each of the cranks being 
formed integral with its correlated blade repot. 
To simplify the assembly of propellers of this 

kind it has already been proposed to split the hub 
into two parts in the plane through the axis of 
rotation of the blade root or in a plane parallel 
thereto. Such splitting of the hub can readily be 
adopted where smaller propellers and relatively 
Small thrusts are concerned, but is no longer suit 
able as soon as large bearing forces and adjust 
ing forces have to be dealt with, since then the 
available space proves too small for accommo 
dating sufficiently strong connecting memb 
In an endeavour to overcome this difficulty in 

a variable-pitch propeller according to the pres 
ent invention the members which serve simul 
taneously as blade roots and adjusting cranks can 
be inserted into the unsplit hub through open 
ings provided therein and having at least two 
recesses projecting radially outwards, said mem 
bers, after having been adjusted relatively to said 
recess, being held fast in the propeller hub in a 
radial direction by at least two projections pro 
vided on these members and resting against the 
inner surface of the hub. 
The accompanying draying Shows by Way of 

example constructional embodiments of the sub 
ject matter of the invention. In this drawing: 

Fig, i shows an axial longitudinal Section 
through part of a variable-pitch ship propeller, 
in which each blade is bolted to its root, the latter 
being supported in the propeller hub. 

Fig. 2 shows a section on the line II-II of 
Fig. 1, 

Fig. 3 shows a plan view of the propeller hub 
in which the blades have so far not been inserted, 
hyphenated lines indicating an adjusting crank 
in the position in which it would leck its corre 
lated blade in the radial direction. 

Fig. 4. ShoWS a plan view of a blade root together 
with its adjusting crank which forms an integral 
part thereof, this member being illustrated in the 
approximate position into which it has to be 
brought for insertign in the hub when the latter 
is in the position shown in Fig. 3. 

Fig. 5 shows how a member consisting of a 
blade root and an adjusting crank can be inserted 
in the hub. 

Fig. 6 shows the same as Fig. 5 for the case 
where the propeller blade is formed integral with 
its root and with the adjusting crank. 
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Fig. 7 shows a section on the line VII-VII of 
Fig. 6, intermediate pieces being also indigated 
which are placed in grooves in the propeller hub 
after the blade root has been inserted in this hub. 

Fig. 8 shows on a larger scale the sealing means 
which are provided at the points where the blade 
rogts are Supported in the propeller hub. 

Fig. 9 shows an axial longitudinal section 
through part of a further embodiment of the 
invention, and 

Fig. 10 is a section gn the line XX of Fig. 9. 
In Figs. 1 to 5 is shown a three-blade variable 

pitch ship propeller the blades of which are de 
taghably segured to their rogts 2 by means of bolts 
4. The blade roots 2 are movably supported in 
the propeller 3 by means of a trunnion 9 at the 
inner end of the ropt and by a journal 10 which 
is located just within the periphery of the hub 
and each of them is formed integral with a cor 
related adjusting crank 5 gast-on to the respec 
tive ropt between said trunnion 9 and said journal 
10. The various cranks 5 are operatively con 
nected to an adjusting mechanism known per se 
and which has nothing to do with the essential 

shown in the drawing nor hereinafter described, 
To ensure that the root 2, after the correlated 

blade. has been moved into the necessary posi 
tion, is locked in the radial direction in the hub 
3, two projections 6 arranged opposite to one 
another are provided on each blade rogt 2, these 
projections being formed likewise integral with 
the root in this embodiment of the invention, For 
inserting in the hub 3 in the manner indicated 
in Fig. 5 the various members composed each of 
a root 2, an adjusting crank 5 and two projec 
tions 6, bores T having each two recesses. 8. pro 
jecting radially outwards are provided in the hubs 
3 (Figs. 3 and 5). The cross section of the rer 
cesses 8 is somewhat greater, than that of the 
projections 6. 
The operation of mounting a blade-root 2 in the 

hub is carried out as follows. The rgot 2 is so po 
sitioned (see, for example, Fig. 6). that its bayonet 
lugs 6 can be introduced through recesses. 8. 
After such introduction and the insertion of the 
trunnion 9 into the bearing provided therefor 
near the center. of the. hub the root and its at 
tached adjusting crank are turned about 90 so 
that the lugs 6 are displaced from the recesses 8 
through which they entered, and engage an ar 
cuate seat formed therefor on the internal face 
of the hub. The position which results is illus 
trated in dotted lines in Figure 3. In this posi 
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tion the projections 6 act as a lock with regard 
to the centrifugal forces exerted on the corre 
lated blade in that they rest directly against 
the inner Surface of the hub 3. In the radial di 
rection the root 2 that has been inserted into the 
hub 3 is Supported near its inner end by trunnion 
9 and near its outer end its journal 0 (see Fig. 
2) and is held between inserted pieces 8' which 
function as bearings and which are inserted into 
the receSSes 8 after the root is in position. 
Thus, in the embodiment herein described the 

usual Well-tried method of supporting the blade 
roots 2 in the hub 3 is possible; furthermore an 
extremely reliable connection between root 2 and 
adjusting crank 5 is secured, and thirdly an easy 
insertion of the blade roots together with the ad 
justing cranks in the hub 3 is possible, and this 
Without the necessity of providing in the hub 
particularly large bores which would reduce its 
strength. 
In Fig. 8 is illustrated on a larger scale how 

the Sealing of the propeller root 2 is attained at 
the point where it is inserted in the propeller hub 
3. In this Fig. 8 the numeral denotes a ring 
forming the Sealing member proper and 2 is a 
disc connected to the blade root 2 in a manner 
permitting of its being unscrewed. The sealing 
ring also rests against a metallic ring 3, which 
a number of Springs 4 force against ring , so 
that the external surfaces of the latter bear 
tightly against hub 3 and disc 2. 
As illustrated in Fig. 6 the invention is also 

Suited for application when the propeller blade 
f4 and the root 5 are formed integral with the 
adjusting crank S and with the projection 
Serving as locking means. In this case also inter 
mediate pieces 8 are placed in grooves 91 of the 
hub is after the parts 4, 5, 6 and 7 have been 
inserted, the cross section of said intermediate 
pieces 8 being somewhat smaller than the cross 
section of the grooves 91 in the propeller hub 9 
which haWe to be provided for the introduction of 
the projections T. These pieces 8 act also as 
bearing surfaces for the blade root 5. 
In both the embodiments above described the 

bayonet locking lugs 6 (Figs. 1-5) and (Figs. 
6 and 7) are formed integrally with the root. As 
Will be noted from an examination of the above 
nexationed figures the lugs are located adjacent, 
the inward end of the journal 9 and project, 
radially OutWard beyond the surface of said 
journal to engage the Seat formed on the interior 
Surface of the hub. From this last circumstance 
it follows that the bayonet locking lugs are loaded 
unidirectionally. They simply resist forces which 
tend to move the root outward in a radial direc 
tion relatively to the hub. Any arrangement 
which Will resist Such unidirectional force will 
meet the requirements, and accordingly simple 
alternative structures may readily be contrived. 
One very desirable arrangement is shown in Fig 
ures 9 and 10. 
In these figures a shoulder or flange 20 is 

formed on the root 22 at the inward end of the 
journal 2. A sleeve-like bushing or bearing ele 
ment 24 fills the annular space between the 
journal 2 and the margin of the larger aperture 
in the hub 23. With Such an arrangement it is 
conveniently possible to use four bayonet lugs 25 

4 
to resist the centrifugal tendency of the root 22 
and the blade 26. The use of four bayonet lugs 
entails the use of four recesses 27. The lugs are 
formed directly on the bearing element 24. 

5 After the bearing element has been placed and 
turned to engage the locking lugs it is fixed in po 
sition by a stake 28. 
Thus it Will be seen that While it is characteris 

tic of the invention that the bayonet locking lugs 
are sustained by the root against displacement in 
an axial direction toward the trunnion end of the 
root, this is really all that is strictly required. 
Consequently, while it is possible and often con 
venient to form these lugs integrally with the 
root, it is not strictly essential that they be so 
formed. In cases such as that illustrated in Figs. 
9 and 10 it is preferred to sustain them so that 
they react against the root but are not integral 
thereWith. 
What is claimed is: 
1. In a variable pitch propeller, the combina 

tion of a hollow hub having its peripheral portion 
constructed as a continuous un-split shell, said 
hub having near its axis a plurality of radially 
disposed bearings one for each blade root and 2. 
plurality of generally circular apertures in Said 
peripheral portion and respectively centered on 
the axes of corresponding radially disposed bear 
ings, each aperture having opposed notches for 
the passage of bayonet locking lugs; a plurality 
of blades each having a root, each of Said roots 
having at, its inner end a trunnion adapted to 
work in a corresponding radially disposed bear 
ing and having near its outer end a journal the 
diameter of which is slightly less than that of a 
corresponding one of said apertures, each root 
having between said journal and trunnion an in 
tegral arm radial to the axis of the root; kayonet 
locking lugs sustained by respective roots against 
relative axial displacement at least in the direc 
tion toward the trunnion end thereof, said lugs 
having connection with and projecting radially 
outward beyond the journal adjacent the in Ward 
eind thereof, said lugs being dimensioned to enter 
said shell through said notches and engage the 
inner surface of the shell; and bearing-forning 
means interposed between each journal and the 
surrounding portion of Said shell. 

2. The combination defined in claim 1 in Which 
the root is formed with a shoulder defining the 
inner end of the journal, and the bearing-forming 
means is in the form of a ring which encircles 
the journal, seats against Said shoulder, fills the 
annular interval between the journal and the 
margin of the corresponding aperture, and car 
ries the bayonet locking lugs. 
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