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In variable pitch propellers for aeroplane and 
like uses the sterns of the propeller blades are 
usually journaled in the bores of the propeller 
bushing, which bushing is mounted on and dis 
posed transversely of the propeller shaft. 
Means are usually provided whereby the pitch. 

of the propeller blades is automatically increased 
with the speed of rotation of the propeller, the 
increase of pitch with the increasing speed of ro 
tation being produced by the use of centrifugally 
acting weights which revolve with the propeller. 
Frequently these weights are supported by arms 
or levers extending radially of the stems of the 
propellerblades end thus the weights increase the 
air-resistance to the rotation of the propeller, and 
wherever located the weights tend to destroy the 
balance of the propeller mechanism. 
One of the objects which I have in view is to 

provide for the alatonatic control of the varia 
tion in propeller blade pitch in accordance with 
the Speed of rotation, without the use of weights 
or other like means which tend to ignpair or dea 
stroy the balance of which increase the air-re 
sistance. 

For this purpose I employ the pressure of the 
forced feed of oil to the motor of the aeroplane or 
other air craft. 

In motors used for this purpose the oil is Stap 
plied under greSSL re to the bearings and their 
moving parts by an oil pump which is driven fron 
the motor, the pump pressure increasing with the 
speed of the motor and consequently with the 
speed of rotation of the propeller. 
In my invention as the oil pump pressure in 

creases with the speed of rotation of the pro 
peller the pitch of the propeller blades is auto 
matically increased and, likewise, as the speed 
of the notor and consequently the speed of rota 
tion of the propeller and also the pressure of the 
oil decreases the pitch of the propeller blades is 
likewise decreased. 

I provide means whereby both the minimurn 
and the maximum pitch of the propeller blades 
may be adjusted so that the greatest efficiency 
may be obtained. 

Again. I provide means whereby the operator 
in the cockpit or control car of the air craft may 
at will throw the automatic pitch varying means 
into and out of operation while in fight. 
Other novel features of construction and of ar. 

rangement of parts will appear from the foll 
lowing description. 

In the accompanying drawing wherein. I have 
illustrated a practical embodiment of the princi 
pies of my invention, Fig. is a broken plan view 
partially in horizontal section along the line - 
in Fig. 2, showing the front end of the propeller 
shaft of an aeroplane, the partible propeller bush 
ing and the propeller blades having their stems 
jaurnaled in the bores of the bushing, 

REISSUED 
Fig. 2 is a vertical cross section along the line 

2-2 in Fig. . 
Fig. 3 is a vertical Section along the line 3-3 

in Fig. 1. 
Fig. 4 is a detail partially in section of One of 

the head members Secured to one of the pro 
peller blade stems. . 

Fig. 5 is a detail in section showing the Iranli 
ally operated control valve. 

Fig. 6 is a diagranrastic view showing the ho 
tor, the oil pump, and the propeller of an aero 
place. 

0. 

Referring to the drawing, represents the pro 
peller shaft which is driven by the motor 2 and 
the motor also drives the oil pump 3 which Supa 
pies oil under pressure to the noving parts. 
The partible propeller oushing shown at So-35 

is fixed on and disposed transversely to the shaft 
8, the bushing parts being held together as by 
the clanping Roads 5. 

6 represents the propeller blades whose sterias a 
are journaled in Ene O'e of the propeles' bas 
lig. 
8 represents heads which are provided within 

tegrally and axially disposed tubular necks 9 
which have central axial openings AG contracting 
in diameter from the outer ends of the necks and 
extending through the heads 8. The necks are 
split longitudinally as illustrated at 69, four of 
said splits equally distant apart being SOWEA, 
- The necks 9 are inserted in the ends of the 
stems and the necks are provided with 83 ace 
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nularly arranged series of longitudinally disposed 
ribs 2 which mate with slots 3 cust in the Fores 
of the stems to prevent relative rotaxy Zovenaeat 
between the stems and the heads. 

A represents tapered bolts fitting the openings 
of the necks 9 so that when the necks have been 
inserted into the stems with the heads earing 
against or adjacent to the ends of the Stars, 
nuts 5 may be screwed up tight on the threaded 
ends of the bolts 4 and against the heads, thus 
wedging the split necks into fixed engage next 
with the stems so that each of the sterns and the 
corresponding head will rotate in unison. 

Suitable locks are applied to the nuts A5 to 
prevent them from looseling. 

Each of the heads 8 is provided with a pair 0 
radially extending and preferably diametrically 
opposed fingers 6 and 7. The bushing is circums 
ferentially enlarged as at 8a to provide clearance 
for the heads 8 and the fingers 6 and A. 

8 and 9 represent opposed abutment bolts 
screwed through threaded holes in the Wall of the 
bushing and with their inner ends disposed at 
either side of the lower finger 6 of each of the 
heads. By adjusting the bolts the head may be 
permitted the desired arc of rotary movement 
and consequently the degree of pitch variation. 
Thus by adjusting the bolt 8 the minimum 
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cits 2 2,92 
pitch of the corresponding propelle blade ray 
Roe regulated and likewise the bolt 9 determines 
the maximum pitch of the blade. 

2C represents a helical spring mounted in a 
socket 2E formed in the wall of the bushing and 
the inner end of said spring bears against the 
finger 8. This spring is arranged SO that it tends 
to rotate the head 8 to reduce the pitch of the 
corresponding propeller blade to the minimum de 
termined by the adjustment of the bolt 3. 

22 represents a cylinder also formed in the 
wal of the bushing at each enlargement 8a, and 
opposed to the corresponding spring socket 28. 
The outer ends of each of the cylinders are closed 
and 23 represents a piston working in the cylinder 
and provided with a suitable packing Such as the 
expanding cup 25. 

25 represents a piston rod having One end pro 
vided with a hall 26 Winich is received in a Cup 
socket in the inner end of the piston while the 
other end of the rod is provided With a Second 
ball 25 which is seated in a similar Socket in the 
inger E. 

23 is an outwardly faring hole extending froI. 
the socket through the finger and 29 is an eX 
tension of the rod working in Said hole, thES 
preventing the rod from dropping Out of place 
while permitting its fiexible action between the 
piston and the inger. 
As may be seen in Fig. 1 the arrange inent of the 

spring and the piston is reversed in the case of 
the two propeller stems. 
The closed ends of the two cylinders 22 are 

connected by passages 30, preferably formed in 
the walls of the bushing parts with longitudinal 
grooves 3 cut in the perimetral Surface of the 
shaft A, and said grooves are connected by radial 
ly disposed passages 32 in the shaft with the loa 
gitudinal passage 33 at the axis of the shaft. The 
futer end of said passage 83 is closed. 

Eine passage 33 extends rearwardly in Said 
shaft for a short distance and then ends or is 
blocked. 33 is a radial passage forined in the 
shaft, and connected at its inner end. With the 
passage 33. A short distance in the rear of the 
passage 34 said shaft is provided. With a Second 
racial passage 35 which connects at its inner, end 
with a second axial passage 36 Whose seaf ed 
is connected with the oil pressure Syst&n of the 
Eoto2. : 

30 represents a valve casing which is fixed. 
For instance it may be inousted. On a portion of 
the motor fraine. The casing is provided With 
a horizontal bore 33 through which the shaft 
extends, packing rings or gasketS 39 being en 
ployed to prevent the escape of oil from the 
valve casing along the shaft in either direction. 
The casing 37 is provided with a horizontal 

passage 39 having its ends connected by vertical 
portions with annular grooves cut in the Wall 
of the bore 37 and registering respectively. With 
the radial passages 3.3 and 35 in the shaft. 

3.2 represents a valve plug seated in a valve 
seat 43 which intersects the passage A, SO that 
the oil pressure may be admitted to the cylin 
ders 22, be cut off therefron, or by a partial clos 
ing of the valve the oil pressure effective at Said 
cylinders may be regulated. 
The valve plug. 2 is preferably ?perated from 

the cockpit or control station of tine aeroplane 
or other air craft. Thus I have indicated the 
valve plug provided with a crank 4 and the lever 
(35 extending rearwardly past the notor 2 SO 
that the operator may open or close or regulate 
the valve while the aeroplane is in flight, 

8,52 
it is obvioS that as the Speed of rotatioS is 

creases With the increasing Speed. Of the Rotor, 
the oil pressure effective in the cylinders 22 will 
increase, thus increasing the pitch of the pro 
peer blades, the Springs 2 being compressed. 
iikewise as the speed of rotation of the propeller 
decreases with the decrease of the speed of the 
notor, the oil preSSure effective in Said cylin 
ders will decrease and the pitch of the propeller 
blades Wii correspondingly decrease OWing to the 
expansion of the SpringS 25. 
By means of the abutment bolts 3 and the 

naininuin pitch and the rail in pitch may 
be adjusted to obtain the desired effectS. 
By means of the Inan Lay Operated. Wave in 

the pressure Supply paSSage, the oil preSSLe Yay 
he cut off froin the cylinders 22 for taking off 
and/or for aiding and by the adjustinent of the 
valve any desired pressure may be rendered affec 
tive in said cylinders. 

it is obvious that y in Weation. Say be used 
in connection with any Suitable manual control 
of the pitc. 

: clai:- 
... in variable Speed propeller mechanism for 

aeroplane and like uses, the combination With a 
notor provided with an oil supply under pressure 
which varies with the speed of the notor, a shaft 
driven by Said notor and pirovided with a, longie 
tudinally disposed oil paSSage in containication 
with the oil supply, a bushing fixed on and dis 
posed transversey to Said Shaft, the eads of Said 
Lashing being provided with oores, propeller 

blades having sterns journaled in Said ores and 
arranged for rotation relative to the busing to 
way the pitch of Said oades, a cylinde in Said 
bushing adjacent each of Said bores and corn 
municating with the latter, the oute ends of each 
of said cylinders being connected by a p2SSage 
in the olishing coxonunicating With the shaft 
passage, pistons Working in Said CylinderS and 
provided Wii piston rods, a radially disposed 
inger carried by each of said sterns and engaged 
by the piston rod of the corresponding piston, the 
arrangement, being such that as the oil pieSSure 
increases with the increasing Speed of the motor 
the stems are rotated to increase the pitch of 
the blades, and ineans for attornatically decreaS 
ing the blade pitch as the oil preSSure decreases. 

2. In variabie Speed propeller mechanism ior 
aeroplane and like uses, the COOnbination. With a, 
notor provided with an oil Supply undei preSSuire 
which varies with the speed of the notor, a shaft 
driven by said motor and provided with a longi 
tudinally disposed oil paSSage in COIn Onunication 
with the oil supply, a bushing fixed on and dis 
posed transyersely to Said Shaft, the ends of 
Said bushing being provided With bores, propel 
ler blades having Sterns journaled in Said bores 
and arranged for rotation relative to the bush 
ing to vary the pitch of said blades, a cylinder in 
said bushing adjacent each of Said bores and coil 
municating with the latter, the outer ends of each. 
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of said cylinders being connected by a paSSage in . 
the bushing communicating with the shaft pas 
sage, pistons working in said cylinders and pro 
vided with piston rods, a radially disposed finger 
carried by each of said stems and engaged by 
the piston rod of the corresponding piston, the 
arrangement being such that as the oil pressure 
increases with the increasing speed of the motor 
the stems are rotated to increase the pitch of the 
blades, and a spring working against each of Said 
fingers and opposed to the corresponding piston 
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Whereby to decrease the blade pitch as the oil 
preSSure decreases. 

3. In Variable speed propeller mechanism for 
aeroplane and like uses, the combination with a 
motor provided with an oil Supply under pres 
sure which varies with the speed of the motor, a 
shaft driven by said motor and provided with a 
longitudinally disposed oil passage in communi 
cation with the oil supply, a bushing fixed on and 
disposed transversely to said shaft, the ends of 
Said bushing being provided With bores, propeller 
blades having stems journaled in Said bores and 
arranged for rotation relative to the bushing to 
vary the pitch of said blades, a cylinder in Said 
bushing adjacent each of said bores and com 
municating With the latter, the Outer ends of each 
of said cylinders being connected by a passage in 
the bushing communicating with the shaft pas 
Sage, pistons working in Said cylinderS and pro 
vided with piston rods, a radially disposed finger 
carried by each of said stems and engaged by the 
piston rod of the corresponding piston, the ar 
rangement being such that as the oil pressure in 
creases with the increasing speed of the motor 
the stems are rotated to increase the pitch of the 
blades, means for automatically decreasing the 
blade pitch as the oil pressure decreases, and 
means for regulating the oil pressure effective 
against the pistons. 

4. In variable speed propeller mechanism for 
aeroplane and like uses, the combination With a 
motor provided with an oil supply under pressure 
which varies with the speed of the motor, a shaft 
driven by said motor and provided with a longi 
tudinally disposed oil passage in communication 
with the oil supply, a bushing fixed on and dis 
posed transversely to said shaft, the ends of Said 
bushing being provided with bores, propeller 
blades having stems journaled in Said bores and 
arranged for rotation relative to the bushing to 
vary the pitch of said blades, a cylinder in said 
bushing adjacent each of Said bores and COm 
municating with the latter, the outer ends of each 
of said cylinders being connected by a passage 
in the bushing communicating with the shaft 
passage, pistons working in said cylinders and 
provided with piston rods, a radially disposed 
finger carried by each of said stems and engaged 
by the piston rod of the corresponding piston, the 
arrangement being such that as the oil pressure 
increases with the increasing speed of the motor 
the stems are rotated to increase the pitch of the 
blades, means for automatically decreasing the 
blade pitch as the oil pressure decreases, and 
means for limiting the increase of the blade pitch 
in response to increasing oil pressure. 

5. In variable speed propeller mechanism for 
aeroplane and like uses, the combination with a 
motor provided with an oil supply under pressure 
which varies with the speed of the motor, a shaft 
driven by said motor and provided with a longi 
tudinally disposed oil passage in communication 
with the oil supply, a bushing fixed on and dis 
posed transversely to said shaft, the ends of said 
bushing being provided with bores, propeller 
blades having stems journaled in said bores and 
arranged for rotation relative to the bushing to 
vary the pitch of Said blades, a cylinder in said 
bushing adjacent each of said bores and com 
municating with the latter, the outer ends of each 
of Said cylinders being connected by a passage in 
the bushing communicating with the shaft pas 
Sage, pistons working in said cylinders and pro 
vided with piston rods, a radially disposed finger 
carried by each of said stems and engaged by the 
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piston rod of the corresponding piston, the ar 
rangement being Such that as the oil preSSure in 
creases with the increasing pitch of the motor 
the stems are rotated to increase the pitch of the 
blades, means for automatically decreasing the 
blade pitch as the oil pressure decreases, means 
for limiting the increase of the blade pitch in re 
Sponse to increasing oil pressure, and means for 
varying the minimum pitch of the blade. 

6. In variable speed propeller mechanism) for 
aeroplane and like uses, the combination with a 
motor provided with a lubricating oil supply un 
der pressure which varies with the speed of the 
motor and also having its crank shaft provided 
with an axial bore connected with the pressure 
lubricating system, a bushing fixed on the crank 
shaft and propeller blades having their stems 
journaled in the bushing, of fluid-pressure cylin 
der and piston mechanism carried by the bush 
ing and connected to the stems of the propeller 
blades, said mechanism being connected to the 
bore of the shaft and arranged to increase the 
pitch of the propeller blades as the pressure of 
the lubricant in the bore increases, and means 
for decreasing said pitch as Said pressure de 
CreaSeS. 

7. In variable speed propeller mechanism for 
aeroplane and like uses, the combination with a 
motor provided with a lubricating oil supply un 
der pressure which varies with the speed of the 
motor and also having its crank shaft provided 
with an axial bore connected with the pressure 
lubricating System, a bushing fixed. On the crank 
shaft and propeller blades having their stems 
journaled in the bushing, of fluid-pressure cylin 
der and piston mechanism carried by the bush 
ing and connected to the stems of the propeller 
blades, said mechanisms being connected to the 
bore of the shaft arranged to increase the pitch 
Of the propeller blades as the pressure of the 
lubricant in the bore increases, and spring means 
engaging the pistons and moving the same to re 
duce said pitch as said pressure decreases. 

8. In variable speed propeller mechanism for 
aeroplane and like uses, the combination with a 
motor provided with a lubricating oil supply un 
der pressure which pressure varies with the speed 
of the motor, a bushing fixed on the crank shaft 
of the motor and propeller blades having their 
stems journaled in the ends of the bushing, of 
fluid pressure cylinder and piston mechanism op 
eratively connected to said stems for rotating the 
latter relative to the bushing, and direct con 
nection between the pressure oil supply and said 
cylinder and piston mechanism whereby the 
pitch of the propeller blades is automatically co 
Ordinated with the speed of the motor. 

9. In variable speed propeller mechanism for 
aeroplane and like uses, the combination with a 
motor provided with a lubricating oil supply un 
der pressure which pressure varies with the speed 
of the motor, a bushing fixed on the crank shaft 
of the motor and propeller blades having their 
stems journaled in the ends of the bushing, of 
fluid pressure cylinder and piston mechanism op 
eratively connected to said stems for rotating the 
latter relative to the bushing, and direct con 
nection between the pressure oil supply and said 
cylinder and piston mechanisin whereby the 
pitch of the propeller blades is automatically in 
creased as the speed of the motor increases, and 
means for automatically decreasing said pitch 
as the Speed of the motor decreases. 
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