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16 Claims.

This invention relates to propellers and more
particularly to propellers of the type having a
plurality of blades, the angularity or pitch of
which may be varied during operation.

One of the objects of the present invention is
to provide a variable pitch propeller embodying
novel means for varying the pitch of the blades
thereof during operation.

Another object of the invention is to provide
in a propeller of the type having a hub rela-
tively movable with respect to the propeller shaft,
novel means embodying a mechanism secured
to the propeller shaft rearwardly of the hub, for
varying the pitch of the propeller blades during
such movement of the hub.

Still another object is to provide in a variable
pitch propeller of the above character, wherein
relative movement of the hub with respect to the
shaft is secured automatically in response to the
thrust of the blades, mechanism for varying the
pitch of the blades during such movement, which
mechanism is disposed rearwardly of the propeller
hub and externally thereof, whereby. the aero-
dynamical efficiency of the propeller will be in-
creased and a saving in weight may be effected,
which features are especially desirable in air-
craft-installations. .

A further object is to provide in a variable
pitch propeller a novel and compact arrangement
of parts which shall not only be light in weight
but also embody a construction wherein the parts
may be readily accessible for inspection and
wherein also an exceedingly reliable and efficient
structure is realized. _

Other objects and novel features of the inven-
tion, not specifically referred to above, will appear
more fully hereinafter from. the following de-
tailed description, when taken in connection with
the accompanying drawings, wherein there is il-
lustrated one embodiment of the invention. It
is to be expressly understood, however, that the
drawings are for purposes of illustration only and
are not designed as a definition of the limits
of the invention, reference being had for this
purpose to the appended claims.

In the drawings, wherein similar reference
characters refer to similar parts throughout the

. several views:— :

>

65

Fig. 1.is a plan view partly in section of a
propeller embodying the present invention;

Fig. 2 is a side view partly in section of the
parts illustrated in Fig, 1; and

Fig. 3 is a transverse section of the propeller.

' Referring more particularly to Figs. 1 and 3,
a propeller constructed in accordance with the

(ClL. 170—162)

principles of the present invention is illustrated
therein as including a rotatable engine shaft or
extension thereof 4, and a hub 5 drivably con-
nected thereto but relatively movable longitudi-
nally thereof in-response to the thrust exerted go
by the blades, the hub being provided with a
plurality of radially extending sockets 6 adapted

to rotatably receive the inner or root ends of
propeller blades 7, there preferably being also
provided suitable means for rotating the blades g5
7 in their respective sockets to vary the pitch of
said blades during the aforesaid thrust-respon-
sive movement of the hub relative to the shaft,
as will appear more specifically hereinafter.

In order to drivably connect the hub 5 to the go
shaft 4, a driving member or block 8 is splined
to the shaft, Figs. 1 and 3, and is maintained rig-
idly thereon as by means of split front and rear
cones 9 and 10 respectively, a nut 11 threadedly
received by the outer end of shaft 4 and inter- g5
locked with the front cone 9 being provided for
maintaining these parts in proper position. After
assembly the nut 11 is preferably locked to an
outwardly extending portion 12 of the driving
block 8 as by means of & pin 13. The hub 5 is gg
provided with a centrally positioned aperture
or opening 14, Fig. 3, which. is adapted to receive
the driving block 8, and a plurality of rows of
ball bearings 15 are interposed between the driv-
ing block and hub in order to permit substantially g5
frictionless relative longitudinal movement be-
tween these two members. :

Means are provided for rotatably mounting the
inner or root ends of the blades 7 within the
sockets 9, and preferably such means are con- g9
stituted in such a manner as to enable the uti-
lization of the type of propeller blade now used
in practice. Asshown, such means include a lon-

itudinally split sleeve 16, the two parts of the
sleeve being firmly secured around the root 95
ends of the blades by means of an inner ring 17 -
and an outer ring 18 threadedly received by the
sleeve. The exterior surface of the sleeve
is preferably so formed as to provide an
annular shoulder 19 adapted to form an inner 100
seat for an annular row of ball thrust bearings
.20, the outer seat for said bearings being car-
ried by a thrust ring 21, threaded into the outer
ends of each of the sockets 6 and serving to main- 105
tain the propeller blades 7 securely within said
sockets. Preferably there is also provided a
plurality of ball bearings 22 positioned within
each socket at the inner end thereof between the
hub 5 and the ring 17, in order to decrease the 110
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resistance to rotation of each blade in its re-
spective socket.

Means are provided for mterconnectlng the
shaft and each respective blade in such a man-

ner as to rotate the blades in their sockets to vary

the piteh thereof during longitudinal movement
of the hub with respect to the shaft, and pref-
erably such means are secured to the shaft rear-
wardly of the propeller hub. In the form of the
invention illustrated, such means are constituted
by a lever or link mechanism, Fig. 2, one end of
which is operatively connected with the ring 17,
rigidly secured to the root end of the blade 10,
while the other end is secured to a lateral ex~
tension or arm 23 formed integrally with a plate
24 carried by the shaft 4. More particularly,
the above link mechanism comprises a stud 25

"secured to the ring 17 and extending laterally of

the propeller blade and through a suitable aper-
ture 26 formed in the hub socket 6, and a bolt
27 suitably secured to the arm 23, the bolt and
arm being pivotally connected as by means of
bolts 28 and 29 to the bifurcated end portions
of a link 30. From this construction, it will
readily be observed that since one end of the
link mechanism is rigidly secured to the shaft
4, the said mechanism will effect rotation of each
blade about its longitudinal axis in order to vary
the pitch during longitudinal thrust-responsive
movement of the hub relative to the shaft.

In order to yieldingly oppose forward axial
movement of the hub with respect to the shaft
for the purpose of arresting such movement at
certain positions along the shaft in accordance
with the degree of thrust exerted by the blades
under the existing conditions, there is preferably
provided a plurality of resilient members such
as, for example, coil springs 31, arranged con-
centrically with respect to the shaft and inter-
posed between the hiub 5 and a plate 32 secured
in any suitable manner to the portion 12 of the
driving block 8. If desired, a plurality of ad-
justable stops 33 carried by the plate 32 and
adapted to cooperate with aligned studs 34 car-
ried by the hub sockets 6 may be provided for
positively limiting the forward movement of the
hub, the said stops and studs thus serving to
predetermine the lower pitch limit which the
blades assume in operation, it being pointed out
that when the parts are in the position shown in
Fig. 1, the pitch of the blades is 2 maximum, the
pitch being gradually reduced during forward
movement of the hub relative to the shaft, until
the studs 34 contact with the stops 33. A housing
or nosepiece 35 of suitable shape and preferably
carried by the hub, encloses the springs 31 and
serves to increase the_aerodynamical efficiency

of these parts as well as to form a protective

¢overing against rain, snow, ete.

In order to substantially neutralize or compen-
sate the propeller from the effects of torsion
on the blades, the net effect of which is to con-
stantly tend to decrease the pitch of the blades
while the propeller is operating or in other words,
as viewed in Fig. 2, tends to turn or twist the
blade 7 in a clockwise direction to effect a for-
ward movement of the hub, the rings 17 asso-
ciated with the root ends of each blade are
counterweighted or enlarged at diametrically
opposed sides as indicated at 36. The effect of
these counterweights, as will be more particular-
ly pointed out hereinafter, is to substantially op-
pose or offset the net torsion.on each respective
blade while the propeller is rotating.:

During operation, considering the shaft 4 to be
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rotating in a clockwise direction as viewed in the
drawings, the hub 5-and bhlades 7 rotatably car-
ried thereby will be moved axially of the shaft
and relative thereto in response to the degree of
thrust exerted by the blades, the link mechanisms
referred to above being effective to rotate the
blades about their longitudinal axes to vary the
pitch. .The springs 31 interposed between the
plate 32 rigidly carried by the shaft, and the hub,
will be effective during the above described
thrust-responsive movement of the hub to yield-
ingly resist such movement and arrest the for-
ward travel of the hub in such a position as to
yield maximum propeller efficiency for the thrust
exerted by the blades under the given conditions.

Referring more particularly to Fig. 2, as here-
tofore pointed out, during operation torsion on
the blades will tend to reduce the pitch thereof,
and as viewed in this figure will tend to rotate
the blade 7 in a clockwise direction, thus placing
links 30 in compression and moving the hub for-
wardly of the shaft 4, whereupon the pitch of
the blades will be decreased. However, the effect
of centrifugal force on the weighted portions 36
of the rings 17 secured to the root of each blade
will tend to turn the latter in a counterclockwise
direction, thus partially counteracting the above
referred to torsion. It is to be pointed out, how-
ever, that in certain instances it may be desirable
not to wholly counteract the torsion on the
blades, in which event the links 30 would always
be in compression during-operation,

There is thus provided by the present invention
a novel variable pitch propeller of the type
wherein automatic relative axial movement there-
of with respect to the propeller shaft is employed
for varying the pitch of the blades and embody-
ing novel connections for securing such varation
in pitch. The provision of the link mechanism
interconnecting the blades and shaft and con-
nected to the latter rearwardly of the blades
serves not only to increase the aerodynamical
efficiency of -the entire propeller, but also results
in a saving in weight. In instances wherein the
torsion on the blades is not entirely neutralized
and the link mechanisms are thus placed in com-
pression, it will readily be observed that an added
degree of safety is provided since even though a
fracture or breakage occurs in such link, the com-
pression existent therein will be effective to main-
tain the parts in firm engagement.
~ While there has been shown and described only
one embodiment of the invention, it is to be un-
derstood that the same is not limited thereto but
may be embodied in various mechanical forms.
It.is also to be understood that various changes
may be made in the relative sizes, shapes and
relative locations of the parts without departing
from the invention, as well understood by those
skilled in the art. Reference will therefore be
had to the appended claims for a definition of the
limits of the invention,

What is claimed is:

1. A propeller having a hub, a plurality of
blades carried thereby, a driving shaft, means for
drivably connecting said hub and shaft, means
responsive to the thrust of said blades for moving
the hub axially of said shaft, and means includ-
ing a link mechanism operable during such move-

_ment . to change the pitch of said blades,. a por-

tion of said mechanism being positioned rear-
wardly. of .said hub.
2. A propeller comprising a plurality of blades,

-g rotatable ‘shaff, a hub, means for drivably con-

nenting said hu% and shaft, said hub being mov-
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able with respect to said shaft in response to the
thrust of said blades, and means including link
mechansms interconnected between said shaft
-and blades and having an element positioned
rearwardly of the hub for rotating the blades
about their longitudinal axes to vary their pitch
during thrust-responsive movement of the hub.

3. In a propeller having a plurality of blades,
means responsive to the thrust of said blades for
decreasing the pitch thereof, said means includ-
ing a mechanism disposed rearwardly of the pro-
peller, and means for substantially neutralizing
the torsion of the blades. «

4. A propeller comprising a plurality of blades,
means for rotating said blades, means operable
automatically in response to the thrust of the

" blades to decrease the pitch of the blades, said
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means including pivoted members interconnected
between said rotating means and said blades, said
members being connected with said rotating
means rearwardly of the blades, and means re-
sponsive to centrifugal force for substantially
neutralizing the torsion of the blades.

5. A propeller comprising a hub, a plurality of
blades rotatably carried by said hub, a rotatable
shaft, means for drivably connecting said hub
and shaft, said hub being longitudinally movable
with respect to said shaft, and means operable
during such movement to vary the pitch of the
blades, said means including a plate rigidly se-

. cured to the shaft rearwardly of the hub, a pair

of lateral extensions on said plate, and mecha-
nism interconnecting the lateral extensmns and
said blades. .

6. A propeller comprising a hub a plurality of
blades rotatably carried by said hub, a rotatable
shaft, means for drivably connecting said hub
and shaft, said hub being longitudinally movable
with respect to said shaft, and means operable
during such movement to vary the pitch of the
blades, said means including a member rigidly
secured to said shaft and positioned rearwardly of
the hub, said member being provided with a plu-
rality of outwardly extending arms, and means
for pivotally connecting the outer end portions of
said arms and said blades.

7. A propeller hub comprising a driving mem-
ber, a hub member drivably connected thereto,
said hub member being movable longitudinally
with respect to said driving member, a shaft driv-
ably connected to said driving member, a plural-
ity of propeller blades rotatably mounted in said
hub, and means for rotating said blades in the
hub during longitudinal movement of the latter

i relative to the driving member to vary the pitch

of said blades, said means including a plate se-
cured to the shaft and positioned exteriorly and
rearwardly’ of the hub, a stud secured to each
blade, and link mechanisms interconnecting said

. studs and said plate.

8. In a propeller having a plurality of blades
and a hub, means respousive to the thrust of said
blades for decreasing the pitch thereof, said
means including a mechanism positioned exter-
nally and rearwardly of the hub.

9. In a propeller having a hub, a plurality of
blades carried thereby, a rotatable shaft drivably
connected with the hub, said hub being automat-
ically movable axially of the shaft for varying the
pitch of the blades, and means interconnecting
said shaft and blades for varying the pitch of the
latter during such axial movement of the hub,
said means including a member secured to the
shaft rearwardly of the hub and extending later-
ally of the shaft. , :

3

10. In a propeller having a hub, a plurality of
blades carried thereby, a rotatable shaft drivably
connected with the hub, said hub being automati-
cally movable axially of the shaft for varying the
pitch of the blades, and means interconnecting
said shaft and blades for varying the pitch of the
latter during such axial movement of the hub,
said means comprising a member secured to each
blade and projecting through said hub, a member
secured to the shaft and extending laterally on
either side thereof, said last named member be-
ing positioned rearwardly of the hub, and links
pivotally connecting said first and second named
members.

I1. A propeller of the class described compris-
ing a rotatable shaft, a hub drivably connected
with said shaft, a plurality of blades rotatably
mounted in said hub the latter being longitudi-
hally movable with 'respect to the shaft in re-
sponse to the thrust exerted by said blades, means
operable during thrust-responsive movement of
the hub with respect to the shaft for varying the
pitch of the blades, said last-named means in-
cluding connections between the blades and the
shaft, said connections being secured to the shaft
rearwardly of the propeller, and means for par-
tially compensating for the torsion of the blades.

12. In an aeronautical propeller comprising a
rotatable shaft, a propeller hub having a pair of
aligned sockets, said hub being drivably connect-
ed with said shaft, a propeller blade rotatably
mounted in each of said sockets, said hub being
movable axially of said shaft in response to the
thrust of the blades, resilient means for yield-
ably opposing such movement of the hub, and
means comprising link mechanisms interconnect-
ing said blades with said shaft rearwardly of the
propeller, said mechanisms being effective dur-
ing axial movement of the hub in response to the
thrust of the blades to vary the pitch of the
latter.

13. In an aeronautical propeller havmg a rotat-
able shaft, a hub drivably connected with the
shaft, a plurality of sleeves rotatably mounted in
the hub, each of said sleeves having enlarged por-
tions upon diametrically opposite sides, propeller
blades having their root ends secured within said
sleeves, said hub being relatively movable with
respect to said shaft, and means for varying ‘the
pitch of said blades during relative movement of
the hub with respect to the shaft comprising a
vlate member secured to the shaft rearwardly of
the propeller, a stud secured to each of said
sleeves, and links interconnecting said plate mem-
ber with said studs, said enlarged portions being
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subject to centrifugal force during operation of .

the propeller for substantially neutralizing the
torsion of the blades.

14. A propeller of the class described compris-
ing a hub, a plurality of blades rotatably carried
thereby, means for driving said hub, said hub be-
ing relatively movable with respect to said driving
means in response to the thrust of said blades,
relatively stationary means including a link se-
cured to the driving means rearwardly of the pro-
veller to rotate said blades with respect to the
hub to change the pitch thereof during thrust-

135
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responsive movement of the hub with respect to .

the driving means, and weighted members asso-
ciated with said blades for partially compensat-
ing for the torsion of the latfer.

15. In comibination with a propeller including
a rotatable shaft, blades longitudinally movable
with respect to the axis of said shaft and rotat-
able with respect to the axis of the blades, thrust-
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responsive means including link mechanisms, one
end of said mechanisms being connected to the
blades and the other ends of said mechanisms
being connected to said shaft rearwardly of the
propeller for automatically causing rotation of
the blades to vary the pitch, and means includ-
ing weighted members for partially compensat-
ing for the torsion of the blades.

16. A propeller of the class described compris-
ing a hub, a plurality of blades carried thereby,
means for driving said hub, said hub being rela-
tively movable with respect to said driving means

1,052,812

in response to the thrust of said blades, a plu-
rality of resilient members for yieldably oppos-
ing the movement of the hub with respect to the
driving means, a plate secured to the driving
means rearwardly of the hub, means intercon-
necting said plate with said blades to rotate the
latter with respect to the hub to change the pitch
during relative movement of the hub with re-
spect to'the driving means, and means including
centrifugally-responsive weighted members for
partially compensating for the torsion of the
blades. MARTIN MANSSON.
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