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10 Claims.

This invention relates to means for controlling
hydraulically-actuated variable-piftch propellers,
especially propellers for aircraft, the pitch-ad-
justment of which is not confined to a normal
predetermined range but extends also beyond the
limits of such range. |

In order to keep the driving engine of Pro-
pellers working at a constant speed, governing
devices, which permit the pitch’ of the propeller
blades to be adjusted within a normal predeter-
mined and comparatively small range of about
15° to 30° are provided. In the case of propellers
for aircraft, however, it is also necessary under
certain conditions of flight to adjust the blades
into more extreme positions, beyond this normal
range of pitch-adjustment. Such positions are
the feathered position (in which the blades are
- turned into the direction of flicht) and the brak.
ing position. Adjustment of the propeller blades
into the feathered position becomes necessary in
the case of multi-engined aircraft when one of
the engines cuts out. By bringing the blades of
the propeller allotted to the inactive engine into
the feathered position this propeller can be pre-
vented from responding to the wind, due to the
motion of the plane, and so driving the defective
engine, to the possible detriment of the latter.
The blades are brought into the braking position
when it is required fo obtain a negative propeller
thrust, so as to reduce speed when diving or to
reduce the length of the landing run. |

The two extreme blade positions just discussed
always involve a certain amount of risk when
flying, if they cannot be attained with sufficient
rapidity or without a deliberate action on the
part of the pilot. In order to satisfy these re-
quirements, devices have already been proposed
to cause the propeller blades, from a particular
position onwards, to offer a greater resistance to
adjustment, so that a greater force has to be
overcome, than is the case of the normal range
of pitch-adjustment. In known constructions of
this kind it has been necessary to provide addi-
tional means, which have to be operated sepa-
- rately by the pilot in order to adjust the blades
beyond the normal predetermined range into
more extreme positions. This requires a further
manipulation on the part of the pilot and also
involves an increase in weight, as well as a more
complicated adjusting device which takes up a
comparatively large amount of space.

The object of this invention is to provide g
controlling device of the kind first referred to
which will permit the propeller to be adjusted
beyond the predetermined pitch-range into the
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braking position, on the one hand, and into the
feathered position, on the other hand, each by
the use only of the same means as are employed
for varying the pitch within the limits of the
normal predetermined range. By the means of
the invention a pitch adjustment over a range
of about 100° can be obtained with a minimum
number of components, so that weight is reduced
to a minimum, while the mechanism is Very re-
liable in operation, of compact and simple con-
struction and is easy to manipulate and to service.
At the same time, the construction is such as to

ensure with certainty that no adjustment of the

blades beyond the predetermined normal pitch-
range can take place inadvertently or through
Incorrect functioning of the system or in any
way except by intentional manual operation.
Thus, movement of the propeller blades into
the braking position or into the feathered position
is impossible without deliberate action on the part
of the pilot,. B |
The present invention meets the above require-
ments by providing at least one control member |
adapted to interrupt the supply of pressure me-
dium to the pitch adjusting mechanism proper,
when a limit of the predetermined range of pitch-
adjustment is reached, further actuation of the
said blade adjusting devices for the purpose of
moving the blades beyond the said predetermined
range into more extreme positions being then
possible only after a higher hydraulic adjusting
pressure 1s developed to open an auxiliary valve
member for the hydraulic pressure medium. |
The controlling device according to this inven-
tion also includes a governing member operated
by the action of centrifugal force and a change-
over member which controls the movements of
the blades into their feathered ang braking posi-
tions, these members being connected to each
other in such a way that they can be adjusted
by a deliberate operation on the part of the pilot
to provide an augmented supply of pressure fluid
at a higher pressure. In g controlling device of

_ this kind, therefore, a single external and delib-

erate action enables a change-over to be made
from the normal working range into either one
of the extreme terminal positions of the blades.

The accompanying drawings show, partly in a
simplified mode of representation, and by way
of example, constructional embodiments of the
subject matter of the invention. In these draw-
mngs, - |

Fig. 1 is a partial axial longitudinal section -
through a variable-pitch propeller for aircraft,
to which the present invention is applied, the




feathered position.

Fig. 5 shows the positions which the said parts
assume when the propeller biades are adjusted
to the braking position.

Fig. 6 shows a manually operable switching
device which permits of the range pitch-control
to be varied. )

Fig. 7 is & section on the line VII—VII of
Fig. 6. | :

Fig. 8 shows a detall of Fig. 1 on an eniarged
scale. -

Fig. 9 shows a second constructional embodi-
ment of the pitch controlling device. |

Fig. 10 shows in a transverse vertical section
a modification of a detail.

Fig. 11 shows in a partial axial longitudinal
section through & variable-pitch propeller a fur-
ther modification of a detail. |

Referring to the drawings, { denotes a hub
casing, which is fixed to a driving shaft 1. This
casing | supports the propeller blades 2 (only
one of which is shown) and, at the same time, it
encloses all the moving parts of the pitch ad-
justing mechanism proper. 3 denotes a central,
hollow guide tube made in two parts (which, in
this case, permits of firing through the hub),
and on this tube 3 is fixed a piston 4, on which
a double-acting control cylinder § is axially mov-
able. Coupling links § connect the cylinder §
with the respective pins 7 of the several blade
holders 8. By means of the parts §, 1, 8, there-
fore, longitudinal movement of the control cylin-
der § is converted into rotary motion of the
propeller blades 2 which are supported in the
hub. The blade holders 8 are each supported
by a thrust bearing 8 and radial bearings {8 in
the hub casing i. The piston 4 which is fixed
relatively to the guide tube 3 forms, together
with the movable control cylinder §, a servo-
motor. “

The supply and exhatst of the pressure medi-
um (preferably oil under pressure) to and from
the cylinder chambers (3, {4, on opposite sides
of the piston 4, are effected through two inde-
pendent longitudinal passages I, 12 formed in
the walls of the central guide tube 3. According
to the sense in which the blades are to be ad-
justed, the chamber 13 is connected, in a man-
ner hereinafter more fully described, to a source
of oil under pressure, while the chamber {4 is
connected with an oil outlet, or vice versa. This
produces endwise movement of the cylinder § and,
therewith, a change in the angle of incidence of
the blades 2. A spline {5 prevenis the axially
movable contro]l cylinder § from rotating rela-
tivelytothehubecasingf.

For the purpose of hydraulically limiting the
stroke of the cylinder § and, therewith, the ro-
tary movement of the screw blades 2, within a
predetermined range of pitch-adjustment, & con-
trol rod 16 is provided. This rod is arranged with
its axis parallel with the axis of the propeller
and, over parts of its length, it has groups or se-
ries of grooves i1, I8. It passes freely through

15
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ths device controlling the pitch of the . the piston 4 and

partakes in the axlal movement
of the cylinder 5. A part (8 of this control rod
i 6, lying between the two groups of grooves 11, 18
iz made smooth; that is to say, it has no grooves
in it. The longitudinal passage 2 in the gulde
tube 3 communicates with & port 20 in the pis-
ton 4, which is also provided with other ports 2§
and 22 of which the port 22 opens into the cham-
ber 14 of the control cylinder §. |
Communication between the ports 28 and 2

is controlled by the control rod I8, the grooved - -

part |8 of which enables communication to be es-
tablished whereas the smooth part {8 interrupts
such communication. .

23 denotes an overflow valve which is loaded by
a spring 24 and, when in the open position, es-
tablishes another path of communication be-
tween the ports 28 and 21. A spring-loaded non-
return valve 25 controls communication between
the cylinder chamber 4 and the port 20. Com-
munication between the ports 21 and 22 is con-

- trolled by a collar-like part 38 of a locking de-

55
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vice 21 which is constructed in the form of a
double piston. This locking device 27 is loaded
by a spring 28, which tends to force it against
the inner wall of the control cylinder §, so as to
prevent the latter from moving longitudinally.
The longitudinal passage i1 in the guide fube 3
communicates with a port 29 in the piston 4
which also has other ports, designated 38 and 31,
of which the port 3§ opens into the chamber {3
in the control cylinder §.

Communication between the passages 28 and
38 is likewise controlled by the control rod {8 and
in & manner similar to that described with ref-
erence to the ports 28 and 21, that is to say, the
grooved part 17 of this control rod enables com-
munication to be established between the ports
29 and 38 while the smooth part 19 interrupts
siuch communication. 32 denotes an overflow
valve, which is loaded by a spring 33 and, when
in the open position, establishes another path of
communication between the ports 29 and 30. A
spring-loaded non-return valve 34 controls com-
munication between the chamber 13 in the con-
trol cylinder § and the port 29. Communication
between the ports 38 and 3! is controlled by a
second collar-like part 26 of the locking device
271. The collar-like part 28 is pierced by a fine
hore 36 while the collar-like part 3% is pierced by
a fine bore 31. It is also to be remarked that
the springs 24 and 33, which respectively load the

- overflow valves 23 and 32, are of such strength,

that they only allow these valves to open when
the pressure of the liquid in the ports 28 and 29,
respectively, is considerably greater than that
required to adjust the propeller blades within the
normal predetermined range of pitch adjust-

ment.
The means controlling the admission of & liquid

under pressure to the longitudinal passages i
and 12 and the outlet of such liquid from these
passages, respectively, which means serve also to
keep the speed of the engine driving the pro-
peller constant under greatly varying outputs,
comprise pendulum Jlevers 41, which, when ro-
tated, establish a state of equilibrium with a
force exerted by a spring #2. The pendulum
levers 41 are pivoted at 44 in a cylindrical casing

70 43 which is rotated by a cable transmission 4%

from the shaft 1! driving the propeller. On the
casing 43 are provided two stops 411, 4{2 for the
pendulum levers 4. The latter are operatively

connected to a governing spindle 49 adapted tobe

78 displaced axially by these levers 41,
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According to the position of spindle 49 fluid
under pressure for effecting adjustment of the
blades 2 is allowed to flow into either one and si-

multaneously to be disc.iarged from the other of

the above mentioned longitudinal passages il
and 2. The axial displacements of the governing

spindle 49 are transmitted to a cup 46 (shownon

an enlarged scale in Fig. 8) povided at its upper
end with an extension 46! which is adapted to co-
operate with two stops 47 and 48. The stop 48 is
designed as a threaded piston engaging into a
corresponding thread 358 of a surrounding hood
§1. The latter is fixed relatively to the piston 48.

The stops 471 and 48 prevent the governing spin-

~ dle 49 from being moved, within the normal work-
ing range of the governing mechanism. by the
action of centrifugal force or by the spring 42, to
a greater extent than corresponds to the st.roke
prescribed for this spindle,

-~ To a shaft 52 formed integral with the piston
48 is fixed a cable pulley 53 worked by a cable

84 which passes also over a pulley 55. The latter |

can be rotated by means of a hand lever $6 by
a deliberate operation on the part of the pilot. By
rotating the piston 48 by means of the hand lever
96 and the cable transmission 55, 54, 53, the force
exerted by the spring 42 can be varied. This en-
ables the centrifugal force exerted by the levers
41 to be brought into equilibrium with the force
of the spring 42 in the mid-position of the gov-
erning spindle 49 for different numbers of revolu-
tions of the casing 43. Thus the normal speed of

the propeller can be adjusted to any desired value,

The extension 46! of the cup 46 is so constructed,
that within the normal working range of the
control device, within which range the device
acts as a centrifugal governor, the stop 471 and
the piston 48 permit unhindered working of the
governing spindle 49 under the inﬂuence of the
pendulum levers &1. .

The lower part of the governjng spindle 49 as
depicted in the drawings, is furnished with an-
nular grooves 62, 63, 64, 65 and 66 and packing
surfaces 611, 67, 68, 69, 'III and T forming in effect,
~@a balanced piston valve., With the help of these
parts an increased fluid supply at an increased
pressure is afforded by two pumps 72 and 13 when

required (and in & manner to be more fully de-

scribed hereinafter). This augmented supply is
delivered to the longitudinal passages {1 or 12 of
the tube 3. The pumps 12 and 13 are housed in
the same casing gs the governing spindle 49 and
take oil from a common suction branch 74, which
may be connected either to the lubricating system
of the engine or to a separate reservoir (neither
of such sources being shown in the drawings).
The pump 12 delivers into a pressure duct having

two branches 715 and 16, while the pump 73 de-

livers into another pressure duct with two
branches 1T and 18. An overflow or loaded relief
valve 19, controlled by a spring 79!, enables the
pressure in the branches 15 and 16 to be kept
constant; when the pressure rises above a pre-
scribed value this valve permits parts of the fluid
under pressure to flow off directly into the suc-
tion branch 14.

The same relief valve 19 can also be lifted by
a deliberate action on the part of the pilot through
a System of transmission rods and levers 80, in
which case the whole of the liquid delivered by
the pumps 72 and 13 ¢an then flow directly into
the suction branch T4, so that the hydraulically-
actuated mechanism for varying the pitch is set
out, of action.

The relief valve 18 is rizidly connected to a pis-

3

ton 81, having two faces 82 and 83, which are of

equal area and which do not communicate with

each other spatially, Into the space bounded by

the face 82 opens a channel] 84, while a channel

8 86 opens into the space bounded by the piston

face 83. A spring-loaded non-return valve 81

permits of an overflow of liquid from the branch

11 Into the branch 76, while preventing reverse

flow, from 16 into 71. The references 85 and 85¢

10 denote two conduits effecting a connection be-

tween the bore in which the governing spindle

49 is lodged and the longitudinal passages (1 and
12 of the tube 3, respectively. .

The hand lever %6 for actuating the cable

16 transmission §3, 54, 55 has three ranges of move-

- ment 88, 89 and 98 Indicated on a plate 92, as
shown in Fig. 6. Two springs 93 and 94 tend to
hold the lever 86 in its mid-position. The range
of movement 88 corresponds to the normal work-
ing range of the controlling device: within this
range of control the propeller blades can only
be adjusted within a predetermined normal range
of pitch-adjustment. Within this range the lever
98 can be moved by hand into any desired inter-
mediate position, in which it is self-locking. The
range of movement 89 corresponds tothatextreme
position of the governing spindle 49, in which it
initiates shifting of the propeller blades into the
feathered position, while the range 90 corresponds
to that position of the said governing spindile in
which it initiates shifting of the propeller blades
into the braking position. In order to shift into
the ranges of movement 89 and 990, it is necessary
to actuate a press button 85. This retracts a
spring-controlled pawl 96 in a radial direction,
through s distance equal to the radial length of
& shoulder 97 or 98 of the plate 92. In the ranges
of movement 89 and 90 the lever 56 is not self-
locking. If it be released, the springs 93 and %4
tend to bring it back into its mid-position. |

The above described controllmg dexice works in
the following manner:

In Fig 1 the various parts are shown in the
45 position which they assume when the propeller

is running at the normal predetermined speed.

The governing spindle 49 is in its mid-position,
~in which the stops 47 and 48 do not affect its
movement in any way and in which the annular
go groove 66 connects the branch 15 and the annular
groove 62 connects the branch 18 directly with
the suction branch 14. The release valve 19 and
the non-return valve 81 are closed. The ﬂllld
delivering pumps 12 and 13 circulate the pressgre
gs fuid in closed cycles, so that none of it is ‘de-
livered either into the longitudinal passage {{ or
into the passage 12. The condition just described
(and characterised by the short-circuiting of the
pressure fluid) are those which, in practice, are
likely to be maintained for the longest periods,
as, for instance, in the case of commercial air-
craft, in steady flight. Such a short-circuited
condition with regard to the pressure fluid can
be produced at any time by lifting the release
85 valve 18, for which purpose the system of levers
and rods 80 must be delibera.tely mampulated
by the pilot.

If the speed of the propeller and of the engine
which drives it rise above a predetermined nor-
mal value, the centrifugal force acting on the
levers 41 overcomes the force exerted by the
spring 42 and the parts then assume the position
shown in Fig. 2, in which the governing spindle
49 has been shifted, compared with the position
shown in Fig. 1, somewhat uipward, the stops 47
and 48 still having no restraining influence on its
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movement. The surface 11 of the governing

spindle 48 now closes the branch 18 of the pres-
sure duct of the pump 712, while the pump 13 is
short-circuited, as before, through the annular
groove 62 of the spindle 49. The pressure fluid
passes from the branch 16, through the annular

groove 84 and the conduit 85, into the longitudi--

nal passage 1. At the same time, the annular
groove 88 allows pressure fluid to escape from
the Jongitudinal passage i12 and through the con-
duit 85! into the suction branch 14. - These move-
ments of the pressure fluid cause the propeller
blades 2 to be adjusted to a steeper pitch, the re-
sult being that the propeller absorbs more power.
Consequently, the driving engine is slowed down
until it again reaches the normal predetermined
speed, thus bringing the governing spindle 48
back again into its mid-position. | |

The adjustment of the blades 2 to a steeper
pitch is effected in the following manner: The
ofl under pressure admitted to the longitudinal
. passage §1 of the tube 3 passes through the port
29 and by way of the grooves (7 in the rod 18,
into the port 38 and thence through the port 3i
into the chamber I3 in the control cylinder 8.
This latter will, therefore, be moved upward, lig-
uid under pressure passing out of the chamber
{14 past the opened non-return valve 28 into the

10
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valve 81, so that the volume of liquid delivered
by the pump 13 is added to that delivered by the
pump 12. The pressure prevailing in the annular
groove 64 reacts through the channel 84 upon the
surface 82 of the piston 81. The action of the
spring 18! on the release valve 19 is thereby sup-

plemented, so that a greater pressure is now re-
quired to open this valve. )

Thus, when the additional source of pressure
13 cuts in, its pressure will be brought to bear on

~ the release valve 19, which determines the mag-

16

20

25

port 28 and thence into the longitudinal passage’

{2. Since the control rod {8 takes part in the
longitudinal movement of the cylinder b, its
smooth pert 19 will, in the course of the longi-
tudinal movement in question be brought into a
position in which it will interrupt communica-
tion between the ports 28 and 30. This corre-
~ sponds to one of the terminal positions of the
normal predetermined range of pitch-adjustment.
As soon as this interruption has taken place,
the spring 28 can force the locking device 21
outwards, as the fine bore 37 in the part 3% of
the device 21 allows the enclosed oil to escape.
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Thus the control cylinder 5 is now locked. A

similar locking action also takes place when the

supply of oil under pressure through the longi-

tudinal passage |1 is interrupted for any reascn,
at any time. FPurther displacement of the cylin-
der 8 upward, beyond the positioned mentioned,
so &s to bring the blades into the fully-feathered
position for example, is only possible when by a
deliberate action on the part of the pilot on the
lever §6 the governing spindle 49 has been shifted
into the position in which pressure medium at a
higher pressure than is needed for the pitch-
adjustment within the above men#¥oned normal

predetermined range is supplied to the longitudi- '
| plied, in 2 manner above described, to the pas-

nal passage (1. |
If the propeller blades 2 are to be adjusted into

the feathered position, the governing spindle 48
must be brought into the position shown in Fig.
4, and if the propeller blades are to be adjusted
into the braking position said spindle 49 must be
moved into the position shown in Fig. 5. On
movement of the pistcn 48 into the position
- shown in Fig. 4, the stop 47 carries with it the
cup 48 and this, in its turn, carries with it the
governing spindle 4% until the pendulum levers
41 are arrested by the stop 413. When the vari-
ous parts are in the positions shbwn in Fig. 4, the
action of the pendulum levers &4( is eliminated
“and the spindle 49 works simply as a change-
over valve (with no automatic restoring action),
its packing surface 671 shutting off the branch 18
and its packing surface Tl shutting off the branch
15. Closure of the branch 18 results in the liquid
delivered by the pump 13 opening the non-return
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nitude of the fluid pressure in the ¢pontrolling de-
vice, Consequently the pressure in the branch 1§
will rise to a higher value than it can attain when
only the spring 19! acts on the valve 78.

Qil under pressure passes through the groove
64 and the conduit 8% into the longitudinal pas-
sage 11, while oil in the longitudinal passage 12
is released through the conduit 85! and the annu-
lar groove 65 into the suction branch 74. The oll
under pressure, now delivered through the pas-
sage |1 to the mechanism of adjustment for the
propeller blades flows under ‘increased pressure
and in greater volume, thus eflecting rapid move-
ment of the blades 2 into their feathered position.

When the parts are in the position shown in
Fig. 5, which position they assume when intiat-
ing adjustment of the propeller blades to the
braking position, the extension 46t on the cup
46 bears against the stop piston 48, while the
pendulum levers 41 are arrested by the stop
411, The packing surface 67! now shuts off the
branch 18 and the packing surface 10 shuts off
the branch 15, so that the volumes delivered by
the pumps 12 and 13 are added together in the
branch 716. The pressure prevailing in the annu-
lar space 64 reacts through the channel 88 upon
the face 83 of the piston 81. The pressure of the
additional pump 73, therefore, again takes effect
on the release valve 719, which determines the
magnitude of the fluid pressure in the controlling
device. Thus the.closing force acting on this
valve is increased, so that a higher pressure is
now required to open it. The branch 18 is con-
nected, through the annular grooves 64 and the
conduit 85!, with the passage 12 and the passage
{1 is connected through the conduit 8% and the
annular groove 63 with the suction branch 4.
Under the influence of the increased liquid pres-
sure and with the increased volume delivered
the propeller blades 2 are rapidly adjusted into
the braking position, in which they remain as
long as the hand lever 86 is held in the range
of movement 90.

When the higher pressure of the liquid sup-

sage |l is capable of opening the overflow valve
32, the liquid can flow through this valve out
of the port 29 and, by-passing the control rod
16, can enter the port 38, with the result that the
locking device 27 is moved inward far enough to
permit the pressure medium to flow from the
port 30 into the port 31 and so into the cylinder
chamber 13. The resulting further movement
of the control cylinder 8 upward, is, owing to the
higher pressure of the actuating liquid, more
rapid than in the case of the normal predeter-
mined range of pitch-adjustment. The longi-
tudinal movement of the cylinder $§ to the left
can be finally arrested by a stop 8!, and if, when
this extreme position is reached, the pressure in
the passage || be also reduced, the device 2T will
lock the cylinder § in that position also.

If, on the other hand, the speed of the pro-
peller and its driving engine drop bhelow a pre-
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determined figure, the force exerted by the
spring 42 overcomes the centrifugal force act-
ing on the pendulum levers 4 and the parts then
assume the position shown in Fig. 3. The sur-
face 10 of the spindle 48 then shuts off the pres-
sure branch 78 from the suction branch T4, The
~ pump 13 is still short-circuited throush_ the an-
nular groove 82, Pressure oil can now pass
through the 'nnular groove 84 and the conduit
88!, from the branch 768 into the passage 12
while, through the conduit 85 and annular
groove 83 pressure ofl is released from the pas-

B8

pressure source or pump (08 which supplies the
fluid pressure required for adjustment of the

- propeller blades within the normal range of pitch-

adjustment. A powerful spring 107 ensures that

the end 108 of the lever 182 acts as a fixed ful-

- crum as long-as the propeller and its driving en-
~gine run at a normal predetermined speed, the

change-over piston (81 being held in such a case
in the mid-position shown in Fig. 9. On the rod

10" of the change-over piston (8§ are mounted two

sage |1 to pass into the suction branch 714. The

result of these movements of the pressure fluid
is to bring about a reductien in the pitch or
angle of incidence of the propeller blades, so
that the power absorbed by the propeller de-
creases and the engine driving same therefore
speeds up again to the predetermined number
of revolutions causing the pendutum levers 41 to
return the governing spindle. 49 to its mid-posi-
tion. | |

The pressure oil supplied to the longitudinal
passage 12 passes from this into the port 20 and
thence, past the grooves 18, into the port 21 and,
after the locking device 27 has moved inward,
through the port 22 into the cylinder chamber
i4. The cylinder § is thus moved downward
until the smooth part 18 of the rod 16 masks the
ports 20 and 21, In order to permit further
downward movement of the cylinder §, from the
position just described, an increase in the oil
pressure must be brought about by a deliberate
shifting of the hand lever 58 into the range 8%
or 80, the increased oil pressure cpening the
overflow valve 23, whereupon the oil under this
higher pressure, passes from ' the port 20,
through the opening uncovered by the said valve
23, into the port 21 and thence through the port
22 into the chamber 4. The other reactions
which take place should be clear from what has
been stated, at greater length, above, so that
any more detafled description of them at this
stage would be superfluous. -

The controlling device described has the ad-

vantage that it does not permit motion of the

propeller blades 2 beyond a predetermined nor-
mal range of pitch-adjustment withotit delib-
erate manipulation of the hand lever 56. On
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‘Plates 110 and 111 which serve to compress the

spring (01. When the spring 107 is compressed
by the plate 110, or {11, the change-over piston
101 cuts off the direct passage of the fluld de- -
livered by the pump 108 to the suction branch
{12 and, consequently, the delivery of the pump

106 is added to that of the pump 108. The fluid

under pressure can now get past the non-return
valve 113 into the pressure duct 114. An OVere
flow or release valve {18 determines the magni-
tude of the liquid pressure in the controlling
system, ‘ e | o

To the lever 102 is jointed a rod 118, which

is articulated In its turn to a lever 11 having
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the other hand the propeller blades 2 return 60

automatically and positively from the more ex-
treme positions to the normal range of pitch-
adjustment when the lever 58 is released. . All
the operations are controlled by the governing
spindle 49, which acts sometimes as a speed gov-
erning device and sometimes only as & change-
over member which can be actuated manually
and which then enables more
of the blades to be reached.

The constgictional embodiment shown in Fig.
9 differs from the one already described mainly
by the fact that a governing member 99, which is
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extreme positions’

moved by the action of pendulum levers {00, and -

8 change-over member 101, which enables the
blades to be adjusted into their feathered and
braking positions,

The members 99
102 and can be
103 which is operatively connected with this lever
and has a pulley 104 mounted on it for a cable

and 101 are coupled by a lever

are constructed as two sepa--
rate units, though housed in the same casing 108.

adjusted by a threaded piston

63
~ and 138 and a smooth portion

- only.when the one limit of the predetermined .
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transmission adapted for manual operation by a- -

hand lever 109. By an intentional manipulation
of this lever 109 an additional source of pressure,

in the form of a pump 106, can be added to the 76

its fulerum at 116. The lever 117 carries a sleeve

118! adapted to be pressed against a Dplate 120

which is fixed to a rod 121 arranged Immediate-
ly below the shaft of the piston 183. The refer-
ence 122 denotes a spring bearing at one end
against & plate {28 also fixed to the rod 121 and
at the other end against a plate 124 fixed to the
shaft of the valve [15. When the lever 102 is de-
liberately operated by the pilot so as to swing
downward about its pivot 108, the shaft of the
biston 103 is pressed against the rod 12§ which.
is forced in its turn against the shaft of the

valve {i5. Again, when the said lever 102 is

swung upward about its pivot 108, the sleeve 1181
is pressed against the plate 120 of the rod 121.
In both cases the spring 122 is compressed, where- _
by the loading on the valve (15 s increased.. This
involves & rise in the Hquid pressure within the
controlling device, so that a greater volume of
bressure medium and an increased hydraulie
pressure are available for the adjustment of the
propeller. blades beyond the normal predeter-
mined range of pitch-adjustment. .
In order to secure greater cross sectional areas
of flow and & more symmetrical arrangement,
{wo or more control rods arranged parallel with
the axis of the propeller, moving with the axially
displaceable cylinder and passing through the
stationary piston may be provided, as shown in
Fig. 10 in a transverse vertical section. In this
figure the reference 138 denc dis
cylinder and (8§ the propeller shaft'made in two
parts whilst the references 132 and 133 denote
two control rods and the references 134 and 135
locking means o

‘braking position).
if the control mem-
In Fig. 11, in the

P 139 between them,
for this smooth Pportion (38 to come into

normal range of pitch-adjustment is reached. '
When the other lmit of
movement of the axially. displaceable cylinder
141, and thus of the means proper effecting the
adjustment of the blades beyond this 1imit is pre-
vented by’ a stop 142 on the fixed piston 148,

‘The invention

this range is reached, '.

may also be applied to ships'
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propellers, to propeller wheels for rotary ma-

chines, e. g., blowers and turbines with adjustable
rotor blades, and on similar machines.

- 'What is claimed.is:

1. In a variable-pitch propeller in combination,
a hub, a plurality of blades arranged on said hub
for adjustment about their longitudinal axis,
means displaceable by the action of a hydraulic
pressure medium and comprising a piston ar-
ranged coaxially to said hub and a cylinder
coaxially displaceable relative to said piston and
operatively connected to the blades for effecting
the adjustment thereof, ports in the piston. for
the admission and exhaust of hydraulic pressure
medium to and from the cylinder chambers on
opposite sides of this piston, a rod with two groups
-~ of grooves and a smooth part between these latter,
said rod being mounted for movement with the
~ cylinder in a direction parallel to the axis of the
propeller shaft and passing through said piston,
the admission and exhaust of pressure medium
through the ports in the piston being permitted
by the groups of grooves in the control rod or
cut-off by the smooth part thereof according to
the relative position of the piston and the dis-
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pressure to said blade-adjusting meanﬁ, a8 member
determining the magnitude of the hydraulic pres-
sure acting upon the blade adjusting means, a

- governing member operated by the action of
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placeable cylinder, and auxiliary valve members -

for the hydraulic pressure medium allowing of
by-passing said control rod for the purpose of
supplying further pressure medium to the one or
the other of the cylinder chambers in order to
effect a further adjustment of the blades, any
by-passing of said control rod being possible only
after increased hydraulic adjusting pressure has
been able to open one of said auxiliary valve
members. | |

2. In & variable-pitch propeller in combination,
& hub, a plurality of blades arranged on sald hub
for adjustment about their longitudinal axis,
means displaceable by the action of a hydraulic
pressure medium and comprising a piston ar-

centrifugal forces and a change-over member,
both these members controlling the distribution
of the hydraulic pressure medium to sald blade-
adjusting means, a further member adapted to
interrupt the supply of hydraulic pressure me-
dium to said blade-adjusting means when a limit
of & normal predetermined pitch range is reached,
auxiliary valve means for the hydraulic pressure
medium, which permit a further actuation of
said blade-adjusting means for the purpose of
moving the blades beyond that predetermined
pitch range only after increased hydraulic ad-

justing pressure has been able to open said saux-

iliary valve means, and means connecting said
governing member and said change-over member
in such a way that they can be adjusted by &
deliberate manual gperation for the purpose of
connecting said additional source of hydraulic
pressure to said other source of hydraulic pres-
sure, saild member determining the magnitude
of the hydraulic pressure acting on the blade-
adjusting means bheing thereby acted upon in such
a way as to increase the hydraulic pressure, so
that a greater quantity of pressure medium and

. an Increased hydraulic pressure are available for
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ranged coaxially to said hub and a cylinder co-

axially displaceable relative to said piston and
operatively connected to the blades for effecting

the adjustment thereof, ports in the piston for

the admission and exhaust of pressure medium
to and from the cylinder chambers on opposite
sides of this piston, a rod mounted for movement
with the cylinder in a direction parallel to the
axis of the propeller shaft and passing through
said piston, the admission and exhaust of the
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pressire medium through the ports in the piston

being controlled by said rod in dependence on
the relative position of the piston and the dis-
placeable cylinder, and spring-loaded overflow
valves arranged in said piston and which, when
. the admission of pressure medium to the cylinder
chambers has been shut off by the condiol rod
and after the pressure of the hydraulic medium
has been increased, open to allow pressure me-
dium to by-pass the control rod and to flow into
a chamber of the displaceable cylinder on the
one or the other side of the piston, so as to pro-
duce a further movement of the cylinder and
thus a further adjustment of the propeller blades.

3. In a variable-pitch propeller in combination,
a hub, a plurality of blades arranged on said hub
for adjustment about their longitudinal axis,

adjusting the blades beyond the said normal pre-
determined pitch range.

4. In a variable-pitch propeller in combination,
a hub, a plurality of blades arranged on said hub
for adjustment about their longitudinal axis,
means displaceable by the action of a hydraulic
pressure medium and operatively connected to
said blades, an operation of said means effecting
an adjustment of the blades and thus a variation
of the propeller pitch, a source of hydraulic pres-
sure supplying liquid under pressure to ssaid
blade-adjusting means, an additional source of
hydraulic pressure also adapted to supply liquid
under pressure to said blade-adjusting means, a
member determining the magnitude of the hy-
draulic pressure acting upon the blade-adjusting
means, & governing member operated by the ac-
tion of centrifugal forces and a change-over
member, both these members controlling the
distribution of the hydraulic pressure medium to
said blade-adjusting means, a further member
adapted to interrupt the supply of hydraulic
pressure medium to sald blade-adjusting means
when & limit of a normal predetermined pitch
range is reached, auxiliary valve means for the

2 hydraulic pressure medium, which permit & fur-

- ther actuation of said blade-adjusting means for

60

the purpose of moving the blades heyond that
predetermined pitch range only after increased
hydraulic adjusting pressure has been able to
open said auxiliary valve means, mgans connect-
ing said governing member and said change-

~over member in such a way that they can be
- adjusted by a deliberate manual operation for

th

means displaceable by the action of a hydraulic

pressure medium and operatively connected to
sald blades, an operation of said means effecting
an adjustment of the blades and thus a variation

of the propeller pitch, a source of hydraulic pres-

sure supplying liquid under pressure to said blade-
adjusting means, an additional source of hydrau-
lic pressure also adapted to supply liquid under

“the purpose of connecting said additional source

of hydraulic pressure to said other source of hy-
draulic pressure, and means allowing the pres-
sure of the cut-in additional source of acting on
the member determining the magnitude of the

- hydraulic pressure medium, to increase tiHe hy-
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draulic pressure, so that a greater quantity of
pressure medium and an Iincreased hydraulic
pressure are available for adjusting the blades
beyond the said normal predetermined pitch
range,

5. In & variable-pitch propeller in combina-
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tion, a hub, a plurality of blades arranged on
sald hub for adjustment about their longitu-
dinal axis, means displaceable by the action of a
hydraulic pressure medium and operatively con-
nected to said blades, an operation of said means
effecting an adjustment of the blades and thus
a variation of the propeller pitch, a source of
hydraulic pressure supplying liquid under pres-
sure to said blade-adjusting means, an additional
source of hydraulic pressure also adapted to

supply liquid under pressure to said blade-ad-

justing means, & member determining the mag-
nitude of the hydraulic pressure acting upon
the blade-adjusting means, a governing member
operated by the action of centrifugal forces and
a change-over member, both these members con-
trolling the distribution of the hydraulic pressure
medium to said blade-adjusting: means, a com-
mon casing housing the governing member and
the change-over member, a further member in-
terrupting the supply of hydraullc pressure me-
‘dium to said blade-adjusting means when a limit
of s normal predetermined pitch range
reached, suxiliary valve means for the hydraulic
pressure medium, which permit a further actu-
ation of said blade-adjusting means for the pur-
pose of moving the blades beyond that predeter-
mined pitch range only after increased hydraulic
adjusting pressure has been able to open said
auxiliary valve means and means connecting
said governing member and said change-over

member in such a way that they can be adjusted

by a deliberate manual operation for the purpose
of connecting said additional source of hydraulic

pressure to said second source of hydraulic pres- ;

sure, said member determining the magnitude of
the hydraulic pressure acting on the blade-ad-
justing means being thereby acted upon in such
a way as to increase the hydraulic pressure, so
that a greater quantity of pressure medium and
an increased hydraulic pressure are available
for adjusting the blades beyond the said normal
predetermined pitch range.

6. In a variable-pitch propeller in combina-
tion, a hub, a plurality of blades arranged on
said hub for adjustment about their longitudinal
axis, means displaceable by the action of a hy-
draulic pressure medium and operatively con-
nected to said blades, an operation of said means
effecting an adjustment of the blades and thus
a variation of the propeller pitch, a pump sup-
plying liguid under pressure to said blade-ad-
justing means, an additional pump also adapted
to supply liquid under pressure to said blade-
adjusting means, a member determining the
magnitude of the hydraulic pressure acting upon
the blade-adjusting means, a governing member
. operated by the action of cenfrifugal forces and
a8, change-over member, both these members con-
trolling the distribution of the hydraulic pressure
medium to said blade-adjusting means, a com-
mon casing housing said two pumps and the gov-
erning and change-over members, a further
member interrupting the supply of the liquid un-
der pressure to said blade-adjusting means when
a limit of & normal predetermined pitch range is
reached, auxiliary valve means for the liquid
under pressure, which permit a further actuation
of said blade-adjusting means for the purpose of
moving the blades beyond that predetermined
pitch range only after increased hydraulic ad-

justing pressure has been able to open said aux-

iliary valve means, and means connecting said

governing member and said change-over mem-
ber in such a way that they can be adjusted by

is
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g deliberate manual operation for the purpose of
connecting the additional pump to said second
pump, said member determining the magnitude
of the hydraulic pressure acting on the blade-
adjusting means being thereby acted upon in
such a way as to increase the hydraulic pressure,
so0 that a greater quantity of liquid and an in-
creased hydraulic pressure are available for ad-
justing the blades beyond the said normal pre-
determined pitch range.

7. In a variable-pitch propeller in combina-
tion, a hub, a plurality of blades arranged on

said hub for adjustment about their longitudinal

axis, means displaceable by the action of a hy-
draulic pressure medium and operatively con-
nected to said blades, an operation of said means
effecting an adjustment of the blades and thus
a variation of the propeller pitch, a source of
hydraulic pressure supplying liquid under pres-
sure to said blade-adjusting means, an addi-
tional source of hydraulic pressure also adapted
to supply liquid under pressure to said blade-
adjusting means, a member determining the
magnitude of the hydraulic pressure acting upon
the blade-adjusting means, a governing member
and a change-over member combined in a single
spindle controlling the distribution of the hy-
draulic pressure medium to said blade-adjust-
ing means, & further member adapted to inter-
rupt the supply of the hydraulic pressure me-
dium to said blade-adjusting means when a lim-
it of a normal predetermined pitch range is
reached, auxiliary valve means for the liquid
pressure medium, which permit a further actua-
tion of said blade-~adjusting means for the pur-
pese of moving the blades beyond that predeter-
mined pitch range only after increased hydraulic
adjusting pressure has been able to open said
auxiliary valve means, means allowing of shifting

said spindle by & deliberate manual action for

the purpose of connecting said additional source
of hydraulic pressure to said second source of
hydraulic pressure, and means allowing the pres-;
sure of the cut-in additional source to act on
said member, which determines the magnitude of
the hydraulic pressure that gperates the blade-
adjusting means, to increase the hydrailic pres-
sure, so that a greater quantity of pressure me-
dium and an increased hydraulic pressure are
available for adjusting the blades beyond the said
normal predetermined pitch range.

8. The combination of & propeller having ad-
justable blades; a hydraulic cylinder and piston
motor connected to adjust said blades through
the normal range of pitch adjustment and also
through an excess range beyond said normal
range, the working space of said motor which

tends to move the blades into said excess range

having three communicating ports connected in
parallel, namely, a normal supply port, a by-pass
supply port, and an exhaust flow port; means
rendered active by the functional motion of the
motor to olose the normal supply port at a point
in the working stroke of the motor corresponding
to the normal range of pitch adjustment; a
loaded valve in said by-pass port, said valve open-
ing in the direction of supply flow to s.id work-
ing space; a check valve in the exhaust port ar-
ranged to open in the direction of exhaust flow:
primary regulating means controlling the sup-
ply and release of hydraulic fluid to said ports at
pressures insufficient to open said loaded valve;
secondary regulating means controlling the sup-

Ply of hydraulic fluid to said ports at & pressure

sufficient to open said loaded valve; means re-
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sponsive to the speed of rotation of the propeller
connected to operate said primary regulating
means: and manually operable means having two
ranges of action in one of which it adjusts said
speed responsive means to modify its controlling
action, and in another of which it operates said
secondary regulating means.

9. The combination of a8 propeller having ad-

justable blades: a hydraulic cylinder and piston
motor connected to adjust said blades through
the normal range of pitch adjustment and also
through an excess range beyond said normal
range, the working space of said motor which
tends to move the blades into sald excess range
having three communicating ports connected in
parallel, namely, a normal supply port, & by-pass
supply port, and an exhaust flow port; means
rendered active by the functional motion of the
motor to close the normal supply port at & point
in the working stroke of the motor correspond-
ing to the normal range of pitch adjustment; a
loaded valve in said by-pass port, said valve open-
ing in the direction of supply flow to said work-
ing space; a check valve in the exhaust port ar-
ranged to open in the direction of exhaust flow;
primary regulating means controlling the supply
and release of hydraulic fluid to said ports at pres-
sures insufficient to open said loaded valve: sec-
ondary regulating means controlling the supply
of hydraulic fluid to said ports at a pressure suf-
fcient to open said loaded valve; means respon-
sive to the speed of rotation of the propeller con-
nected to operate said primary regulating means;
and manually operable means having two ranges

of action in one of which it adjusts sald speed 35

responsive means to modify its controlling action,

10

and in another of which it suspends the action
of said speed responsive means and actuates said
secondary regulating means.

10. The combination of a propeller having ad-
justable blades; a cylinder and piston motor con-
nected to adjust said blades through a normal
pitch-varying range and through an additional
range in at least one direction, said motor being
characterized by dual supply ports leading in
parallel to at least one working space, one of said
dual supply ports being so arranged that motion

- of the piston to the end of the normal pitch ad-
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Justing range entails closure of such supply port,

whereby the range in motion of the piston may
be limited to such normal adjusting range: a
loaded valve arranged to control flow through the
second of said supply ports and adapted to open
in the direction of supply flow; & first pump for
delivering hydraulic fluid under pressure: a sec-
ond pump for delivering hydraulic fluid under
pressure; pressure limiting means adjustable se-
lectively to limit the pressure of fluid delivery to
two intensities, one insufficient and the other suf-
ficient to open said loaded valve; and a controller
having at least two characteristically different
ranges of motion, in one of which ranges it dis-
connects one pump, adjusts the pressure limiting
means to establish the lower intensity and con-
nects the other pump to deliver to said dual ports
under control of said pressure limiting means and
of said controller, and in the other of which ranges
it sets the pressure limiting means to establish
the higher intensity and connects both pumps
to deliver under control of the pressure limiting

means to said dual ports,
CURT KELLER.
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