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8 Claims,

My invention relates to controllable pitch pro-
pellers and more particularly to the hydraulic
control of the propeller blades, especially of the
kind formed with a central opening extending
in the direction of the axis of rotation of the
propeller. -

It is one of the objects of my invention to pro-
vide blade controlling means which, whilst en-
abling the blades to be continuously adjusted
within a large range of adjustment, automat-
fcally locks mechanically the blades whenever
the fluid pressure required for adjustment should
fail, whereupon the propeller can continue to
work like one with fixed blades.

In order that this object be attained, con-
trolling mechanism according to the present in-
vention comprises, in addition to the blade ad-
Justing means proper, auxiliary means held by
the liquid, which operates the adjusting means,
against the action of an auxiliary force in a
position from which they move automatically
into the position wherein they lock mechanically
the adjusting means as soon as the pressure of
the liquid falls below a fixed minimum value,

In the drawings affixed to this specification
and forming part thereof an embodiment of my
invention is illustrated diagrammatically by way
of example,

In the drawings

Fig 1 is a section on the line I—I in Fig. 2,

Fig. 2 being a section on the line YI-—II, and

Fig. 3 a section on the line III—III in Fig. 1,
while Figs 4 to 6 illustrate this embodiment on a
larger scale.

Fig - 4 being an axial longitudinal section
through a portion of the bropelier.

Fig. 5 is a section on the line X—X of Fig. 4,
and T

Fig. 6 is a section on the line XI—XI of Fig. 5,

Referring to the- drawings 50 is a movable
cylinder. The fixed piston, relatively to which
the cylinder 50 can be displaced, consists of two
parts 51, 52. The axial movement of the cylin-
der 80 is brought aboug by supplying a liquid
under pressure from a source 10 to one or the
other of two chambers §5, 56 formed by the
cylinder 50 and the piston 51, 52. The cylinder
50 is formed on the inside with ecircular grooves
§3. The means for locking the eylinder 50 com-
prise three auxiliary pistons 54 mounted dis-
placeably within the piston §1, 52, each piston 54
deflining, together with the piston part 5t, a
space §8 supplied with, liquid under pressure from
the source 70 to which can also be connected the
two spaces 58, 56 above and below the piston
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51, 52. When liquid under pressure is supplied
to the space 58, the corresponding auxiliary pis-
ton 54 is moved against the action of a spring
59 into one of its two end positions. 60 (PFig.
5) is an auxiliary distributing valve controlling
the supply and exhaust of liquid under pressure
to the chambers 58. )
On each side of each auxiliary piston 54 is ar-
ranged a pawl 61, which is displaceable between
the piston parts 51, 52. The rawls 61 are formed
with teeth 63 (Fig. 5) the cross-section of which
corresponds to that of the circular grooves 53 of
the cylinder §0. Each pawl 6/ is pivoted to a
pin 62 (Figs. 2, 4 and 5), the pins 62 being fixed
inside the piston parts 51, 82, and is connected
through a link 64 to a movable cross-head 57
adapted to be displaced transversely within the
correlated auxiliary piston 54. .The teeth 63 of
the different pawls 61 are displaced, in respect to
one another, in such a manner, in the direction
of the axis of the cylinder 50, that only two dia-
metrically opposite pawls 61 can engage at the
same time in the grooves 53 of the cylinder 59.
The axial displacement of the cylinder 50 is
transmitted by pins 65 (Figs. 4 and 5) mounted
on a ring 66 to connecting rods 68 for adjusting
the ‘blades 72, esach of which is mounted in g
socket 71 bearing a pin 69 which is connected by
means of the rod 68 with g pin 65 on ring 66.
Ring 66 is fixed to cylinder 59 by means of a nut
67. Here also cylinder 50 is prevented, by means
arranged on the hub (not shown) » from rotating.
The device operates ag follows: In Fig. 4 the
auxiliary distributing valve 60 is shown in its
middie position. If it be assumed that liquid
under pressure shall be fed to the chamber 55 of
the adjusting eylinder 59, in which case the cori-
trol valve 180! (Fig. 1) of the control device 160
has been so adjusted by the centrifugal governor
87 that liquid can enter the conduit 7§ (Pigs. 4
and 5) of the hollow shaft 94, the liquid will fiow
through an aperture 84 in the hollow shaft 94
into the annular space 85 (Fig. 4) in front of the
confrol valve 68 which is freely dsplaceable. The
valve 60 is now shifted into its rear end position,
in which the aperture is connected through the
annular space 95 with another aperture 85 in
the hollow shaft 94, which leads to a conduit 11
extending in the longitudinal direction of the
shaft and communicating through a conduit, 8
in the piston 51 with the space 58. The auxiliary
pistons 54 are therefore shifted, counter to the
action of the springs 59, to the rear, 'whereby the
teeth 63 of all pawis §i are disengaged from the
notches 53 of the main cylinder 50, Each auxil-
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iary cylinder 54 now uncovers a conduit 82 in the
piston §i, which condult communicates with a
conduit 18, leading to an aperture 88 in the hol-
low shaft 94. In the rear end position of the
control valve 60 the aperture 88 is connected
through an annular groove in the value 60 with
an aperture 81 of the hollow shaft 94, which
aperture is further connected through the longi-
tudinal conduit 19 and an aperture 80 with the
chamber 55 of the main adjusting . cylinder B0.
. The liquid under pressure which enters the
chamber 55, now shifts the cylinder 50 forwards
and thereby causes the blades 12 of the propeller
to be adjusted by means of the parts 69, 68, 65, 66.
During this movement of the adjusting cylinder
50 the chamber 56 must be enabled to discharge
liquid; this can be done through an aperture 93

[

in the hollow shaft 94, a conduit 78 and an

aperture 89, which now communicates by way

- of an annular groove 89! of the control valve 60

and an aperture 90 with the conduit 15 extend-

" jng longitudinally of the shaft 84. This conduit -

- 15 is connected at this moment with the exhaust
pipe 1002 (Fig. 1) by the control vaive 100! of the
control device 100. :

If the propeller blades 72 shall be adjusted in
the opposite direction, the value 100! of the con-
trol device 160 is shifted by the centrifugal gov-
ernor 91 into a position in which liquid under
pressire may enter the conduit 75 in the hollow
shaft 94. Through an aperture 92 in the shaft

communicating with conduit 15 liquid now enters .

the annular space $6 (Fig. 4) to the rear of the
valve 60, whereby this latter is now shifted into
its forward end position, Liquid under pressure
may row flow from the annular space 96 through
the a-erture §1 into the longitudinal conduit 17
of sha.t 94 and from this conduit through con-
duit 81 of piston 51 into the space 58 between
the auxiliary riston 54 and piston §1. In the
meantime the valve 68 has covered the apertures
85 and 80. The pistcn 54 is now caused to move
io the rear counter to the action of the springs

59, whereby the teeth 63 of the locking members:

61 are disengaged from the notches 53 of cylin-
der 50. The conduit £2 in the piston 81 is now
uncovered by the piston 54, so that liquid under
pressure can also enter the chamber §6 through
conduits 82 and 718, apertures 88, 88, conduit 16
and aperture £3. At the same time the chamber
v5 is connectzd by way of the aperture 80, con-
du.t 79, apertures 81, 86 and conduit 74 with the
exhaust 1002 of the control device 100. The ad-
justing cylinder §0 is ncw free to move towards
the rear and to. thereby adjust the propeller
blades to the dssired position.

In Fig. 5 the pawls A and B are shown in the
position in which they engage in the grooves 53
whilst the other four pawls 61 are shown in the
position in which they rest on the projecting
parts of the grooves 53, without however engaging
the latter. In this manner it is possible to lock
the cylinder 50 in a position which very accu-
rately corresponds to that required; conse-
cuently, it is also possible to accurately Lold the
tlades of the propeiler aceurately in a predeter-
.mined position. Two diametrically opposed
pawls 61 are caused to engage in the grooves 53
of the cylinder 50 as socn as the pressure exerted
by the liquid supplied to the spaces 58 corre-
lated to said pawls is lower than the pressure
exerted by the spring 59 on the piston 4. The
two pawls 61 caused to engage in the cylinder 50,
then prevent any further axial displacement of
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the latter, whereby the means (not shown) for
displacing the propeller blades are locked also.

The adjusting mechanisms above described are
particularly suited for aeroplane propellers with
a central opening extending in the direction of
the propeller axis. The blade adjusting means
may be locked in any desired position within the
whole range of adjustment of the blades.

T wish it to be understood that I do not desire
to be limited to the exact details of construction
shown and described for obvious modifications
will occur to a person skilled in the art.

I claim: :

1. Controllable pitch propeller comprising in
combination, a hub, a plurality of blades ar-
ranged on said hub for adjustment about their
longitudinal axes, means displaceable by the ac-
tion of a hydraulic pressure medium and com-

_prising a piston arranged coaxially to said hub

and a cylinder axially displaceable relative to
said piston for adjusting said blades,-and means
acted upon by the same hydraulic pressure me-
dium and adapted to instantly lock mechanically
said cylinder and through it also the blades in
their actual positions, whenever and as long as
the hydraulic pressure drops, and remains, below
a predetermined value, said locking means con-
trolling moreover the admission of the hydraulic
pressure medium to one or the other of two
chambers in the cylinder on opposite sides of said
piston in such a way that a supply of pressure
medium can only occur after said mechanical
lock.ng means have released the cylinder.

2. Contrcllable pitch propeller comprising in
combination, a hub, a plurality of blades ar-
ranged on said hup for adjustment about their
longitudinal axes, means displaceable by the ac-
tion of a hydraui.c pressure medium comprising
a piston arranged coaxially to said hub and 2
cylinder axialiy displaceable relative to said pis-
ton for adjusting said blades, means acted upon
by the same hydraulic pressure medium and
adapted to instantly lock mechanically said cyi-
inder and thereby also said blades in their actual
rositions, whenever, and as long as, the hydraulic
pressure drops, and remains, below a predeter-
mined value, and means for preventing angular
movement of said axially displaceable cylinder
relative to said hub, said locking means - con-
trolling moveoier the admission of the hydraulic
pressure medium to either one of two chambers
in the cylinder on both sides of said piston in
such a way that a supply of pressure medium
can only occur aiter said mechanical lockin
means have released the cylinder. i

3. Controliable pitch propeller comprising in
combination, a hub, a plurality of blades ar-
ranged on said hub for adjustment about their
longitudinal axes, means displaceable by the ac-
tion of a hydraulic pressure medium comprising
a piston arranged coaxially to said hub and a
cylinder axially displaceable relative to said pis-
ton for adjusting said blades, other displaceable
means adapted to be acted upon by the same hy-
draulic pressure medium, locking members op-
eratively connected to said other displaceable
means and located within said displaceable cylin-
der, and means on said cylinder enabling said
tocking members to instantly lock mechanically
said cylinder in its actual position whenever,
and as long as, the hydraulic pressure drops and
remains below a predetermined value, said other
displaceable means controlling the admission of
the hydraulic pressure medium to one or the
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other of two chambers in the cyllnder on both
sides of said piston in such & way that a supply
of pressure medium can only occur after said

mechanical locking members have released the

Cylinder.'
4. Controllable pitch
combination, a hub, a

propeller comprising in
blurality of blades ar-
ranged-on said hub for adjustment about their
longitudinal axes, means displaceable by the ac-
tion of a hydraulic pressure medium comprising a
piston arranged coaxially to said hub and g cylin-
. der axially displaceable relative to said piston

. for adjusting said blades, auxiliary pistons dis-
placeable within said cylinder and adapted to be
acted upon by the same hydraulic pressure as
the cylinder, locking members operatively con-
nected to said auxiliary pistons and located with-
- in said displaceable cylinder, and means on said
cylinder enabling said locking members to in-
stantly lock mechanically said cylinder in its ac-
tual position whenever, and as long as, the hy-
draulic pressure drops, and remains, below a pre-
determined value, said auxiliary pistons con-
trolling the admission of the hydraulic pressure
medium to one or the other of two chambers in
the cylinder on both sides of said piston in such
2 way that a supply of pressure medium can only
occur after said mechanical locking members have
released the cylinder.

5. Controliable
combination, a hub, a plurality of hlades ar-
ranged on said hub for adjustment about their
longitudinal axes, means displaceable by the ac-
tion of a hydraulic pressure medium and com-
prising a piston arranged coaxially to said hub
and a cylinder axially displaceable relative to said
piston for adjusting said blades, other displace-
able means adapted to be acted upon by the same
hydraulic pressure medium, and toothed pawls
operatively connected to said other displaceable
means and located within said displaceable cylin-
der, which cylinder is formed with grooves on its
inner circumference serving to cooperate with
said toothed pawls to instantly lock said cylinder
in its actual position whenever the hydraulic
pressure drops below g predetermined value,

6. Controllable pitch propeller comprising in
combination, s hub, 8 plurality of blades arranged
on said hub for adjustment about their longitu-
dinal axes, means displaceable by the action of a
hydraulic pressure medium and comprising a pis-
ton arranged coaxially to said hub and a cylinder
axially displaceable relative to said piston for
adjusting said blades, other displaceable means
adapted to be acted upon by the same hydraulic
pressure medium, and toothed pawls operatively
connected to said other displaceable means, said

pitch propeller comprising in’

3

pawls being located within said displaceable cyl-
inder, which cylinder is formed with grooves
on its inner circumference, the teeth on. one of

. sald pawls being so staggered relative to the teeth
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on another pawl in the direction of the axis of -
said cylinder that only the teeth on diametrically
opposite pawls can engage in the grooves of the
cylinder to instantly lock said cylinder in its ac-
tual position whenever the hydraulic pressure
drops below a predetermined value.

7. Controllable pitch propeller comprising in
combination, a hub, a plurality of blades arranged
on said hub for adjustment about their longitu-
dinal axes, means displaceable by the action of a
hydraulic pressure medium and comprising a pis-
ton arranged coaxially to said hub and g cylinder
axially displaceable relative to said piston for
adjusting said blades, auxiliary pistons movably

‘arranged within said displaceable cylinder and

adapted to be acted upon by the same hydraulic
bressure medium, springs acting on the auxiliary
pistons in a direction opposite to that of the
hydraulic presstire medium, a cross-head in con-
nection with each auxiliary piston and movable
transversely therein, locking members operative-
Iy connected to said cross-heads and located with-
in said displaceable cylinder, and means on said
cylinder enabling said locking members to in-
stantly lock said cylinder in its actual position
whenever the spring pressure acting on the auxil-
lary pistons is greater than the Prevailing hy-
draulic pressure, said auxiliary pistons control-
ling the admission of the hydraulic pressure me-
dium to the one or the other of two chambers
in the displaceable cylinder on both sides of said
piston in such a way that & supply of medium
can only occur after that said locking members
have released the cylinder./

8. Controllable pitch propeller comprising in
combination, a hub, a plurality of blades arranged
on said hub for adjustment about their longitu-
dinal axes, means displaceable by the action of a
hydraulic pressure medium and comprising a pis-
ton arranged coaxially to said hub and a cylinder

5 axially displaceable relative to said piston for ad-

Justing said blades, a number of auxiliary means

. adapted to be acted upon in succession by the

50

55

same hydraulic pressure medium, locking mem-
bers located within sald displaceable cylinder and
operatively connected to said auxiliary means by
which they can be ;successively disengaged and
means on said cylinder enabling said locking
members to instantly lock said cylinder in its ac-
tual position whenever the hydraulic pressure
drops below a predetermined value.

CURT KELLER.



