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8 Claims.

In variable pitch propellers for acroplane and
like uses the stems of the propeller blades are
usually journaled in the bores of the propeller
bushing, which bushing is mounied on and dis-

5 posed transversely of the prepelier shafs.
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Means are usually provided whereby the pitch
of the propelier blades is automatically increased
with the speed of rotation of the propeiler, the
increase of pitch with the increasing speed of ro-
tation being produced by the use of cenirifugally
acting weights which revolve with the propeller.
Frequently these weights are supporied by arms
or levers extending radially of the stems of the
propeller blades 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 aulomatic control of the varia-
tion in propeller bilade pitch in accordance with
the speed of rotation, without the use of weights
or other like means which tend to impair or de-
stroy the balance or 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. -

Tn motors used for this purpose the oil is sup-
plied under pressure to the bearings and their
moving parts by an oil pump which is driven from
the motor, the pump pressure increasing with the
speed of the motor and consequently withh 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 motor 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 minimum
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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
intc and out of operation while in flight.

Other novel features of construction and of ar-
rangement of parts will appear from the fol-
lowing description. : :

In the accompanying drawing wherein I have
illustrated & practical embodiment of the princi-
ples of my invention, Fig. 1 is a broken plan view

- partially in horizontal section along the lins i—f
in Fig. 2, showing the front end of the propeller
shaft of an aeroplane, the partible propeller bush-
ing snd the propeller blades having their stems
jaurnaled in the bores of the bushing,

REISSUED

Fig. 2 is a vertical cross.section along the line
22 in Fig, 1. .

Fig. 3 is a.vertical section along the line 3—3 ‘

in Fig. 1,

Fig. 4 is & detall partially in section of cne of
the head members secured to one of the pro-
peller blade stems. i

PFig. 5 is o detail in section
ally operated control valve.

Fig. 6 is a diagrammsatic view showing the mo-
tor, the oil pump, and the propeller of an aeroc-
plane.

showing the mant-
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Referting to the drawing, | represents the pro- .

peller shaft which is driven by the motor 2 and
the motor alsc drives the oil pump 8 which sup-
plies oil under pressure to the moving parts.
. The partible propeller bushing shown: at 8o—4b
is fixed on and disposed transversely to the shaib
I, the bushing parts being held together as by
the clamping bands 8.

§ represents the propeller blades whose stems kil
are journaled in the bore of the propeller bush-

8. represents heads which are provided with in-
tegrally and axzially dispesed tubular necks 9
which have central azial openings 18 contracting

in diameter from the outer ends of the necks and

extending through the heads 8. The necks are
split longitudinally as illustrated ab i1, four of
said splits equally distant apert being showiL

- The necks 8 are inserted in the ends of the
stems 7 and the necks are provided with an an-
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nularly arranged series of longitudinally disposed

ribs {2 which mate with slots 13 cub in ths bores

of the stems to prevent relative rotary movement 3

between the stems and the heads. .
1§ represents tapered bolts fitting the openings
of the necks 8§ so that when the necks have been
inserted into the stems with the heads bearing
against or adjacent to the ends of the stems,
nuts {5 may be screwed up tight on the threaded
ends of the bolts 14 and against the heads, thus
wedging the split necks into fixed engagemend
with the stems so that each of the stems and the
corresponding head will rotate in unison.
Suitable locks are appled to the nuts (5 o
prevent them from loosening. :
- Bach of the heads 8 is provided with & palr of
radially extending and preferably dismetricelly
opposed fingers 16 and 7. The bushing is circum-
ferentially enlarged as at 8a tc provide clearance
for the heads 8 and the fingers 6 and (7. !
{8 and 19 represent opposed sbutment bolts
screwed through threaded holes in the wall of the
pushing arid 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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pitch of the corresponding propeller blade may
be regulated and likewise the boit {8 determines
the maximum pitch of the blade.

20 represents a helical spring mounted in a
socket 2§ formed in the wall of the bushing and
the inner end of said spring bears against the
finger 17. This spring is arranged so that it tends
to rotate the head 8 to reduce the pitch of the
corresponcing propeller blade to the minimum de-
termined Ly the adjustment of the bolt 18.

22 represents a cylinder also formed in the
wall of the bushing at each enlargement 8¢ and
opposed to the corresponding spring socket 2{.
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 24,

25 represents a piston rod having one end pro-
vided with a ball 26 which is received in 2 cup-
socket in the inner end of the piston while the
other end of the rod is provided with a2 second
bali 27 which is seated in & similar socket in the
fAnger {7.

28 is an outwardly flaring hole extending from
the socket through the finger and 29 is an ex-
tension of the rod working in said hole, thus
preventing the rod- from dropping ocut of place
while permitting its flexible action between the
piston and the finger.

As may be seen in Fig. 1 the arrangement 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 1, and said grooves are connected by radial-
1y disposed passages 52 in the shaft with the lon-
gitudinal passage 83 at the axis of the shaft. The
suter end of said passage 88 is closed.

The passage 88 extends rearwardly in said
shaft for a short distance snd then ends or is
blocked. 384 is a radial passage formed In the
shaft and conmected at its lnner end with the
passage 33. A short distance in the rear of the
passage 34 said shaft is provided with & second
radial vassage 3% which connects at its inner end
with a second axial passage 8% whose rear end
is connected with the oil pressure system of the
motor. .

37 represents a valve casing which is fized.
Wor instance it may be mounted on a portion of
the motor frame. The casing is provided with
o, horizontal bore 38 through which the shaft |
extends, packing rings or gaskets 35 being em-
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 49 having its ends connected by vertical
portions with anaular grooves 4i cut in the wall
of the bore 37 and registering respectively with
the radial passages 84 and 38 in the shaft.

42 represents s valve plug seated in a valve
seat 43 which intersects the passage 48, so that
the oil pressure may be admitted to the cylin-
ders 22, be cut off therefrom, or by 2 partial clos-
ing of the valve the oil pressure efiective at said
cylinders may be regulated.

The valve plug .42 is preferably rperated from
the cockpit or control station of the aeroplane
or other air craft. Thus I have indicated the
valve plug provided with a crank 44 and the lever
45 extending rearwardly past the motor 2 so
that the operator may open or close or regulate
the valve while the aeroplane is in flight,
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It is obvious that as the spsed of rotation in-
creases with the increasing speed of the motor,
the oil pressure effective in the cylinders 22 will
increase, thus increasing the pitch of the pro-
peller blades, the springs 28 being compressed.
Likewise as the speed of rotation of the propeller
decreases with the decrease of the speed of the
motor, the oil pressure efiective in said cylin-
ders will decrease and the pitch of the propeller
blades will correspondingly decrease owing to the
expansion of the springs 28.

By means of the abutment bolts {8 and 19 the
minimum pitch and the maximum pitch may
be adjusted to obtain the desired effects.

By means of the manually cperated. valve in
the pressure supply passage, the oil pressure may
be cut off irom the cylinders 22 for taking oif
and/or for landing and by the adjustment of the
valve any desired pressure may be rendered effec-
tive in said cylinders.

It is obvious that my invention may be used
in connection with any suitable manual control
of the pifch. .

I claim:—

1. In variable speed propeller mechanism for
aeroplane and like uses, the combination with a
mobor provided with an oil supply under pressure

which varies with the speed of the motor, a shait

driven by said motor and provided with a longi-
tudinally disposed oil passage in communication
with the oil supply, a bushing fized on and dis-
vosaed transversely to said shaft, the ends of said
bushing bkeing provided with bores, propeller
klades having stems journaled in said bores and
srranged for rotation relative fo the bushing to
vary the pitch of said blades, & cylinder in said
bushing adjacent cach of said bores and com-
municating with the latier, the ouler ends of each
of said cylinders being connected by a passage
in the bushing communicating with the shaft
passage, pistons working in seid cylinders and
provided with pisfon rods, a radially disposed
finger carried by each of said stems and engaged
by the piston rod of the eorresponding 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 means for automatically decreas-

Jing the blade pitch as the oil pressure decreasss.

2. In variable speed propeller mechanism for
aeroplane and like uses, the combination with 2
motor provided with an oil supply under pressure
which varies with the speed of the motor, a shait
driven by said motor and provided with a longi-
tudinally disposed oil passage in communication
with the oil supply, a bushing fizxed on and dis-
posed transversely to said shafl, the ends of
said bushing being provided with bores, propel-
ler blades having stems 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 com-
municating with the latter, the cuter 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 sald 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. Tn 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 shaff
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

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 shait
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 mechanism whereby the
pitch of the propeller blades is automatically in-
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creased as the speed of the motor increases, and -

means for automatically decreasing said pitch
as the speed of the motor decreases.

JOHN RAPP ZIPAY.



