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The present invention relates to airplane 
propellers, and pertains more particularly to 
changeable pitch propellers and improved 
mechanism for operating and locking same. 

5 The invention has for its principal object 
the provision of changeable pitch propellers 
of more sturdy construction, particular at 
tention being given to the provision of means 
for securely holding the blades or tips in 

10 place against centrifugal action. 
Another object of the invention is to pro 

vide a changeable pitch propeller in which 
the blades are securely held against centrif 
ugal force while capable of being turned, to 
change the pitch of the propeller, with mini 
mum energy and strain. 
In changeable pitch propellers, each blade 

or tip is mounted in a hub, so that it may be 
partially turned around its longitudinal axis 
while revolving with the hub. Inasmuch as such arrangement of blades requires that 
each blade be mounted independently of the 
other, difficulties have been experienced in 
holding the separate blades to the hub against 
the extreme centrifugal force to which they 
are subjected. 

It is another object of the invention to em 
ploy such centrifugal force so that it actually 
aids in holding the blades in place, rather 
than to throw them out of the hub. 
Another object of the invention is to pro 

vide for properly housing and enclosing all 
the moving parts against exposure to the ele 
ments and without possible clogging with 
foreign matter. 
Another object of the invention is to pro 

vide for simplified manufacture of the parts 
which I employ for carrying out the object 
of my invention. 

Still another object of the invention is to 
provide simple and efficient means for hold 
ing the blades whereby the complete propel 
ler is stronger than all other usual propellers, 
as well as being capable of rapid and easy as 
sembly or disassembly. 

Still other objects and advantages of my 
invention will appear hereinafter. 

I have illustrated my invention by the ac 
companying drawings in which: 
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Figure 1 is a plan view of one practical em 
bodiment of my invention. as 

Figure 2 is a view in section thereof seen 
on a line 2-2 of Figure 1. 

Figure 3 is a view in section on a line 3-3 55 
of Figure 2. 

Figure 4 is a view in end elevation of a part 
known as the sliding member. 
More specifically, my improved propeller, 

shown complete in Figure 1, except for the 60 
extreme outer ends of the blades or tips 8, 
includes a hub 9, a pair of diametrically op 
posed radially projecting tip casings 10 car 
ried by the hub, a large central rearwardly 
extending boss 11 integral with the hub, the 65 
sliding member 12 movable toward and away 
from the boss 11, and the pitch rods 14 con 
necting the sliding member with the tips for 
operation of the said tips. 
Any usual construction may be employed 70 

for the hub, and same is pressed on the en 
gine shaft 15 and held by means of the usual 
nut 16. The sliding member is in the form 
of a disc 17 having integral tangentially pro 
jecting arms 18 which carry integral lugs 19; 75 
said lugs each projecting from the arms to 
ward the blades at slightly obtuse angles to 
the corresponding arm. Said lugs are each 
provided with a pivot-pin aperture 20 for re 
ceipt of a pivot pin 21. 
The sliding member includes integral pro 

jecting pins 22, which extend into corre 
sponding bores 23 provided in the boss of 
the hub. Said pins act as guides and torque 
arms for the sliding member, so that the slid- S5 
ing member will revolve positively with the 
propeller hub while being capable of move 
ment with regard thereto longitudinally 
along the axis of the shaft 15. The pins 22 
are each provided with a small through bore 90 
22a, which prevents the compression of air 
between the end of the pin and the bottom of 
the corresponding bore; said bores each be 
ing closed at the inner end. 

Each blade is provided with a diametrical 95 
through bore 24 adjacent the butt end there 
of, and when the blades are in normal posi 
tion, each bore is obliquely disposed. Each 
bore is lined with a metal bushing 25. For 
each bore 24, there is provided a pitch rod 100 
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which is slidable in the corresponding bore 
and which is also revoluble in the said bore. 
Each pin has a forked end whereby the cor 
responding one of pivot pins 21 connects the 
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corresponding arm of the sliding member to 
a corresponding pitch rod. One rod passes 
through the corresponding blade butt at the 
top and extends through at the bottom, while 
the other pitch rod enters the corresponding 
bore at the under side of the blade butt and 
passes out at the upper side, thus the two 
pitch rods are crossed with, or angularly 
opposed to, each other. 

It will be apparent now that, if the sliding 
member is moved toward the hub, the right 
hand rod (viewed from the rear) will be ro 
tated slightly around its longitudinal axis 
anti-clockwise, while the other blade will be 
moved clockwise. Thus the pitch of the pro 
peller is changed, as will be understood by 
those skilled in the art. The movement nec 
essary to give the usual ranges of pitch change 
is comparatively slight when expressed in 
the matter of degrees of a circle, and the pe 
culiar angular arrangement of the pitch rods, 
and the disposition of the arms of the sliding 
member with regard to the line of travel of 
the said member, is such that appreciable 
movement of the sliding member is necessary 
to give a slight change of pitch to the blades. 
Thus ample leverage is provided for easy 
movement of the blades. The wind forces 
which might act to turn the blades to acci 
dentally change the pitch, are opposed by 
such arrangement of the rod and sliding 
member, and the blades become automati 
cally locked at whatever position they are 
set. Such tendency of the blades to turn sets 
up a thrust of the pins of the traveling mem 
ber against the margins of the corresponding 
bores, and therefore, I provide an ample 
number of such pins, of large diameter, to 
properly hold against such thrust. Thein 
ward and outward movement of the travel 
ing member is controlled by a screw 28, 
which is threaded into a yoke 29. Said yoke 
encompasses the traveling member and is 
held thereto by intermediate balls 30, run 
ning in a ball race 31. The ball race is pro 
vided between the traveling member and the 
yoke, so that the traveling member is revolu 
ble in the yoke while the yoke is stationary, 
Likewise the yoke may be moved longitudi 
nally of the shaft to advance or retract the 
sliding member. The screw is extended 
through a fixed bracket 32 which prevents 
the yoke from turning; said bracket being 
fixed to a part 33 of the engine (not shown), 
or to any other fixed member. It is under 
stood that suitable controls run from the 
screw to a control crank or lever (not shown), such as is commonly employed for operating changeable pitch propellers in airplanes. 
The yoke is of course free from the engine shaft in every respect, and merely encom 
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passes same in spaced relationship thereto. 
It will be apparent now that I have pro 

vided different ways and means for takin 
care of the turning thrust of the blades an 
for causing the blades to become locked in 
any position in which they are set. As men 
tioned hereinbefore, the blades are revoluble 
in the casings and I will now describe my 
improved means for holding the blades in 
place against the high centrifugal force to 
which they are subjected. 
The butt end of each blade is tapered as 

at 40, so that it increases in diameter inward 
ly, while the housing of each blade butt is 
also tapered to increase in diameter toward 
the hub. The blade butt is provided with a 
metal sheath 41 of conforming conical shape; 
said sheath being preferably of a seamless tu 
bular construction. 
In the manufacture of the blades, the butt 

is turned in a lathe until round and of con 
stant diameter throughout. Then the round 
butt is placed in the sheath. Now a wedge 
43 is driven into the butt causing same to 
expand and fill the conical sheath. Prior to 
setting the butt of the blade in the sheath, 
the said sheath is provided with inwardly 
projecting prongs, and when the blade butt 
is expanded in the sheath, the prongs firmly 
hold the butt and sheath together. The small 
er end of the sheath is provided with an in 
tegral ball race 44. The casing is split as 
at 45, and is connected with the hub as at 46, 
by bolts 47. To attach the blades to the 
hub, each casing is fitted around the corre 
sponding sheathed end of the butt and bolted 
together, after which the casings are bolted 
to corresponding sides of the hub. The cas 
ings each provide a ball race 48 which co 
acts with the corresponding race 44, to retain 
balls 49. 

Toward... the inner or larger end of each 
sheath, I provide an annular enlargement 50, 
and the casing is provided with a large cor 
responding annular groove 51 of enlarged 
diameter. One margin 51a of this groove is 
spaced from the enlargement 50 so that a 
complete annular end thrust ball bearing 52 
is retained therebetween. 

It will be apparent now that said ball 
bearing, in each casing, takes the end thrust 
set up by centrifugal force and securely holds 
the blade in place while providing for its 
being turned quite readily. The construction 
shown is, of course, suitable for holding sep 
arate blades in a hub assembly even if it is 
not desired to have changeable pitch blades. 
Obviously, a sheathed tip may be quickly 
replaced by removing and opening the split 
casing which holds it. 
While I have shown and described a spe 

cific embodiment of my invention, I do not 
limit myself thereto, and I may employ any 
construction and arrangement of parts which 
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come within the scope of the appended 
claims. 
What is claimed is: 
1. In an airplane propeller, a tapering 

casing, a sheath rotatable in the casing, a 
blade having a butt end in the sheath, a wedge 
forced longitudinally into said blade so that 
it is expanded to increasing diameter toward 
the butt thereof and against the interior of 
the sheath, short internal projections in said 
sheath embedded in said butt; said projec 
tions being sufficiently short to permit of in 
serting said butt into said sheath before said 
butt is expanded by said wedge, an external 
annular enlargement to said sheath forming 
a thrust collar, said casing being formed with 
an annular groove in which said thrust collar 
is disposed; said casing being divided lon 
gitudinally. 

2. In a changeable pitch propeller, a cas 
ing having a hollow interior space of de 
creasing diameter outwardly; said casing be 
ing divided longitudinally, a tubular sheath 
revolubly mounted in said casing having its 
external diameter decreasing outwardly to 
closely conform to the outwardly decreasing 
internal diameter of said casing, and a blade 
having an end expanded into said sheath, 
said casing being supported and retained on 
the sheath by a thrust bearing disposed near 
the radially inward ends thereof, and an 
other bearing supporting the radially out 
ward end of the casing upon the sheath. 

3. In an aeroplane propeller construction, 
a tapering casing, a sheath rotatable in the 
casing, a blade having a butt end in the sheath, 
a wedge forced longitudinally into said butt 
so that it is expanded to increasing diameter 
toward the butt terminal thereof, and against 
the interior of the sheath, short interior pro 
jections in said sheath embedded in said butt, 
said projections being sufficiently short to 
permit of inserting said butt into said sheath 
before said butt is expanded by said wedge, 
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sheath forming a thrust collar, said casing 
being formed with an annular channel, a 
bearing in the channel in which said thrust 
collar is disposed, said casing being divided 
longitudinally and said casing and sheath 
being provided near their radially outward 
ends with facing annular grooves confining 
another bearing. 

4. In an aeroplane propeller construction, 
a tapering casing, a tapering sheath rotata 
ble in the casing, a propeller blade having a 
butt end inserted in the sheath, a wedge 
forced longitudinally into said butt so that it 
is expanded to increasing diameter toward 
its radially inward terminus, and thereby 
snugly engaged with the interior of the 
sheath, short interior projections being suf 
ficiently short to permit of inserting said 
butt into said sheath before said butt is ex 
panded by said wedge, an external annular 
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an external annular enlargement on said 

3 

enlargement on said sheath forming a thrust 
collar, said casing being formed with an an 
nular channel carrying a bearing in which 
said thrust collar is disposed, said casing be 
ing divided longitudinally, and anti-friction 
means between said thrust collar and a cor 
responding margin of said groove, and an 
other bearing supporting the casing upon the 
sheath at the radially outward end portions 
thereof. 

In testimony whereof I affix my signature. 
HARRY C. EUSTIS. 
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