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The present invention relates to an adjusting device for
adjusting the pitch, including reversing, of propeller blades
by axial displacement of an adjusting rod slidably mount-
ed within a hollow propeller shaft,

More particularly, the present invention relates to such
an adjusting device in which a clutch member is arranged
slidable or axially displaceable on the propeller shaft for
rotating therewith and adapted to be firmly connected to
said adjusting rod so that the axial displacements of said
rod for adjusting the angular pitch of the propeller blades
may be provided by an axial displacement of said clutch
member, and in which said axial displacement of the
clutch member is performed by means of an hydraulic
servo-motor comprising a servo-cylinder surrounding the
propeller shaft, and an annular servo-piston arranged
within the servo-cylinder and also surrounding the propel-
ler shaft, of which two said serve-motor main parts the
one is axially displaceable relative to the propeller shaft,
the other is axially undisplaceable relative to said shaft.

Prior to the present invention in such adjusting devices
the servo-cylinder has been stationary so that the servo-
piston had to rotate either relative to the propeller shaft
or relative to the servo-cylinder whereby complications
appeared. It is also known to use a servo-piston com-
posed by an inner ring slidably mounted on the propeller
shaft for rotating therewith and an outer ring rotatably
mounted on the inner ring. Such a piston is, however,
rather complicated.

It is an object of the present invention to provide an
adjusting device of the type stated which is rather simple.

Another object of the invention is to provide an adjvst-
ing device of the type stated by which apart from a valve
member and a control member for adjusting said valve
member all other members thereof are arranged to rotate
with the propeller shaft whereby the connecting means
between last said members can be made very simple.

Still another object of the invention is to provide an
adjusting device of the type stated which is not only very
simple but by which further all the members thereof are
easily accessible from the outer side of the adjusting de-
vice.

A further object of the invention is to provide an adjust-
ing device for adjusting the pitch of adjustable propeller
blades by axial displacement of an adjusting rod slidably
mounted within a hollow propeller shaft, which device
comprises a clutch member mounted axialy displaceable
on the propeller shaft for rotating therewith and is adapt-
ed to be firmly connected to the said adjusting rod, an
hydraulic servo-motor for controlled displacement of said
clutch member, which servo-motor comprises a servo-
cylinder surrounding the propeller shafi and arranged to
rotate therewith and an annular servo-piston arranged
within said servo-cylinder surrounding the propeller shaft
and also arranged to rotate therewith, of which said two
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2.
servo-motor main parts the one is secured to said propeller
shaft and the other is axially displaceable mounted on
said propeller shaft and firmly connected to said clutch
member, whereby a slide valve device serves for. con-
trolling the inlet and outlet of motive flnid to and from
said servo-motor, which slide valve device comprises a
tubular valve spool surrounding said propeller shaft and
arranged to rotate therewith, which valve spool is further
firmly connected to the axially displaceable main part of
the servo-motor, and a valve housing slidably and rotat-
ably mounted on said valve spool surrounding the same
and comnected to means, by which it is prevented in
rotating with the valve spool and thereby with the propel-
ler shaft, and to a control member by means of which
it can be axially displaced relative to said valve spool for
controlling the direction of motive fluid to and from the
two cylinder chambers of the servo-cylinder.

Other objects and the nature and advantages of the in-
intant invention will be apparent from the following de-
scription taken in conjunction with the accompanying
drawings, wherein:

FIG. 1 is a diagrammatic illustration of a longitudinal
sectional view of a marine propeller having adjustable
blades,

FIG. 2 is a diagrammatic view in longitudinal section
of an adjusting device embodying my invention, in which
a valve housing is shown in its neutral position relative to
a valve spool,

FIG. 3 is a portion of the longitudinal section shown
in FIG. 2, showing the valve housing in its one extreme
position relative to the valve spool,

FIG. 4 is a view corresponding to FIG. 3, but showing
the valve housing in its other extreme position relative
to the valve spool,

FIG. 5 is on a minor scale a side view of an adjusting
device corresponding to the one shown in FIG. 2, but
with another embodiment of the clutch member,

FIG. 6 is a diagrammatic view in longiindinal section
of a second embodiment of my invention, and

FIG. 7 is a diagrammatic view in longitudinal section
of a third embodiment of my invention.

In FIG. 1, 10 represents a hollow propeller shaft to the
extreme end of which a propeller hub 12 is secured. The
hub 12 carries three propeller blades 14 of which only
one is shown in the drawing. Each blade 14 is provided
with a hub 1§ rotatably mounted in the hub 12. At its
inner end the hub 16 is provided with an excentrically
arranged pin 18. The pins 18 of the three blades are by
means of connecting links 26, of which only one is shown
in the drawing, connected to an adjusting rod 22 slidably
arranged in the bore 24 of the hollow propeller shaft 19.
By axial displacement of the adjusting rod 22 in the pro-
peller shaft 1§ by means of the connecting links 208 each
blade 14 may be rotated between two extreme positions,
the one corresponding to “full speed ahead,” the other to
“full speed astern” and further the blades may be brought
to assume any position between said two extreme posi-
tions. :

The propeller device shown in FIG. 1 serves only for
the explamation of the purpose of the adjusting device
according to the present invention, but does not consti-
tute any part thereof, and my new adjusting device may
be used together with any type of propellers, especially
marine propellers, provided with adjustable blades and by
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which the blades may be adjusted by an axial displacement
of an adjusting rod corresponding to the rod 22 and slid-
ably mounted within a hollow propeller shaft correspond-
ing to the shaft 10.

A first embodiment of my adjusting device is illustrated
in FIGS. 2 to 4. 39 represents a propeller shaft corre-
sponding to the propeller shaft 28 in FIG. 1. The propel-
ler shaft 30 is provided with a transverse slot 32, and the
part of the propeller shaft 3¢ extending from the slot 32
to the propeller hub is provided with a central bore 34
in.which.an adjusting rod 36 corresponding to the adjust-
ing rod 22 in FIG. 1 is slidably arranged with its free end
extending into the slot 32.

'On the solid part of the shaft 30 a servo-piston 37 is
secured. ‘The.piston is arranged within a servo-cylinder
‘38 comprising a cylinder wall 46 and two end covers 42
.arid 44.” The servo-cylinder 38 is tightly fitting, but axially
displaceable mounted on the shaft 30 and defines cylinder
.chambers 46 and 48 on each side of the piston 37.

50, represents a slide-valve device comprising a"tubular
valve spool 52 and a valve housing 54. The valve spool
'52 is.slidably mounted. on the shaft 30 and is at its end
‘facing the end cover 44 provided with a flange 56 secured
to'the. end cover 44. At its opposite end the spool 52
has. an extension 58 serving as a clutch member. The
clitch member 58 is provided with two radial holes 60
“diametrally opposite each other in which holes. there is
inserted a. clutch pin 62 extending through the transverse
slot 32 and.a hole 64 in the free end of the adjusting rod
.36. The pin 62 has a diameter corresponding to the width
‘of the slot 32 and ensure thereby that the clutch member
-58, the spool 52 and the cylinder 38 rotate with the shaft
30. A.stop ring 66.is secured to the clutch member 58
surrounding the same and covering the holes 60 so that
the .clutch- pin- 64 is secured in the clutch member §8.

The.stop ring 66 and the flange 56 serve as stop mem-
bers: for the valve housing 54 which surrounds the valve
spool 52 and with a cylindrical inner face 55 is slidably
.or-axially displaceable mounted on the cylindrical outer
.face 53 .of the valve-spool. 52.

On its outer side the valve: housing 54.is provided with
-a-pin.68 engaging-a control lever 70 pivoted to a station-
-ary pin 71 beneath the housing 54.

The valve spool 52 is on its outer face 53. provided with
-two-equally wide circumferential grooves 73 and 75 sepa-
-rated from each other by means of a land 74 having a

width slightly-smaller than the width of the. grooves 73
.and -75. ‘The groove 73, located nearest the flange 586,
communicates-with. the. cylinder. chamber 46. through. at
-least one, preferably, according to the size of the device,
several set of passageways, each comprising an axial bore
-76 in the valve spool-52, a radial bore 77 in the end cover
-44, an-axial bore:78 in the cylinder-wall 40,:and a radial
bore 79.in the end cover 42. ‘The other groove 75 which

:is deeper than the groove 73 communicates with the cyl- .

- inder chamber 48 at the end cover 44 through one or more
.inside the groove 73 arranged axial bores 80 in the valve
spool -52.

The-valve housing 54 is on its inner face 55 provided
with: three annular grooves -82, -84 and 8§ each having a
‘width corresponding to the width of the grooves 73 and
75 in: the valve spool 52 and being separated from each
other by means of lands 83 and 85, the width of which
corresponds to the width of the land 74 in the valve spool
52. The middle groove 84 in the valve housing 54 com-
municates with a pipe socket 88 on the housing, which
pipe socket may by means of a flexible hose 99 commu-
nicate with an inlet line 92 through which motive fluid
under pressure .is by means of a pump 93 directed to the
groove 84. ‘The two side grooves 82 and 86 in the valve
- casing' communicate with a branch pipe 94 on the same,
which branch pipe communicates through a flexible -hose
95 with a fluid discharge line 96 through which motive
fluid from the side.grooves 82 and 86 is directed to-a
reservoir 98 communicating with the pump 93.
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In FIG. 2 the valve housing 54 is shown in its nentral
position on the valve spool 52, in which position there is
a space between the housing 54 and the flange 56 as well
as between the housing 54 and the stop ring 66. In said
neutral position the middle groove 84 of the valve hous-
ing 54 is located opposite the land 74 of the valve spool
52. As this land 74 is slightly narrower than the groove
84 the latter will communicate with both the grooves 73
and 75 in the valve spool 52 and thus also with both the
cylinder chambers 46 and 48. The same is also the case
with regard to the side grooves 82 and 86 of the valve
housing 54, which grooves are partially displaced in over
the grooves 73 and 75 in the-valve spool 52 so that be-
tween these grooves 73 and 75 and the grooves 82 and
86 in the housing 54 open slots appear along the sides of
the lands 83 and 85 in the housing. "Thus in the neutral
position of the-valve housing 54 the motive fluid can flow
free through the slide valve device 50, and, consequently,
the servo-cylinder 46¢ will remain in the arbitrary position
relative to the piston.37 it might assume at'the time when
the slide-valve device 50 was set in neutral position.

If now by means of the control.lever 70 the valve hous-
ing 54 is displaced’from its neutral position to the ex-
treme position on the valve spool 52 shown in FIG. 3, in
which it abuts the flange 56 its middle groove 84 will be
located partly opposite the groove 73 in the valve spool
52, the side groove 82 of the casing 54 will ‘be shut off
from the groove 73, and the side-groove 86 will be lo-
cated partly opposite the groove 75 of the valve spool 52.
The motive fluid from the pump 93 will then be directed
through ‘the pipe 88, the grooves 84 and 73, and the pas-
sageways 76, 77, 78 and 79 into the cylirider chamber 46
nearest the end cover 42, while the fiuid located in the
chamber 48 at the opposite end of. the servo-cylinder 38
through the passageway 80 flows into the grooves 75 and
86 and back to the reservoir 98 through the branch pipe
94. The servo-cylinder 38 will now influenced by.the mo-
tive fluid be displaced to the 1éft in FIG. 2 carrying along
the valve spool 52 and the. clutch member 58 as well as
the adjusting rod 11 for rotation of the. propeller blades.

This displacement of the.servo-cylinder 38 will continue
as long as by means of the control lever 78 the valve
housing 54 is manually brought to follow the displacement
of the servo-cylinder 38 and to abut the flange 56. When
the control lever 70 together with the valve housing 54
have reached the position corresponding to the wanted new
position of the propeller blades, which position. may for
example be read on an indicating device (not shown),
the control lever is manually retained in said position, and
during the further displacement of the servo-cylinder 38,
the valve spool 52 will be displaced relative to the valve
housing 54 until it assumes its neutral position relative to
the valve housing shown in FIG. 1. -At this position the
cylinder chambers 46 and 48 on both sides of the servo-
piston 37 will communicate freely with the inlet line 92
as well-as with the discharge line 95 for the motive fluid
so that the displacement of the .servo-cylinder 38 is
stopped.

If then the valve housing 54 is displaced to abutment
with the stop ring 66 as shown in FIG. 4, its middle groove
84 will be located partly above the valve spool groove
75, and thus through this groove direct ‘the motive fluid
into.the cylinder chamber 48 nearest the end cover 44 for
displacement of the cylinder to the right in FIG. 2 carry-
ing along the valve spool 52, the clutch member 58, and
the adjusting rod 36 for a return movement of the blades.
The motive fluid located in the opposite cylinder cham-

-ber 46 is through the valve spool groove 73, the groove:

82 of the valve housing ‘54, and the branch pipe 94 dis-
charged to the -reservoir 98. Also this displacement of’
the servo-cylinder 38 is stopped in the manner described
above by preventing the valve housing 54 in following
the servo-cylinder 38 and the valve spool 52 so. that again
the valve housing 54 assumes its neutral posifion relating
to the valve spool 52.
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In all the positions the servo-cylinder 38 may be caused
to assume on the propeller shaft 38, displacement infiu-
ences, if any, from the propeller blades through the
adjusting rod 36, the clutch member 58, and the valve
spool 52 on the servo-cylinder 78, will only cause a slight
displacement of the latter in one direction or the other,
since the valve spool 52 will by such a displacement im-
mediately be moved away from its neutral position relative
to the valve housing which is retained by the control
lever 70, and motive fluid will be displaced info one
chamber or the other of the servo-cylinder 38 and dis-
placed the cylinder 38 opposite to the displacement re-
ceived until the valve spool 52 again assumes its neutral
position relative to the valve housing 54.

The length of the displacement of the cylinder 38
thus caused by the propeller blades will subtsantially be
determined by the difference between the width of the
valve housing middle groove 84 and the valve spool
land 74 between the grooves 73 and 75, and, conse-
quently, it will always be possoble to secure that said dis-
placements are very small and without influence on the
position of the servo-cylinder 38 and the propeller blades
obtained by the setting of the valve housing 54. The
servo-cylinder 38 will consequently automatically remain
in the given position until for operation of the propeller
blades by means of the conirol lever 16 the valve housing
54 is again displaced away from its neutral position rela-
tive to the valve spool 52. The control lever 7¢ can be
connected to one or more operating members (not shown)
on preferred places in the vessel where also the corre-
sponding indicator or indicators can be arranged.

It has to be observed that by a suitable dimensioning
of the width of the grooves 73, 75, 82, &4 and 86 together
with a sufficient large distance between the two stop
members 56 and 66 it is possible to arrange the control
in such a manner that by means of the control lever
70 the valve housing 54 may at once be displaced to
its position corresponding to the wanted new position
of the propeller blades so that the valve housing 54 does
not necessarily have to follow the displacement of the
servo-cylinder 38 as is the case by the embodiment de-
scribed. Such an embodiment will, however, besides
the indicating device connected to the control lever 70
demand a further indicating device connected to the
valve spool 52 and by which the actual position of the
valve spool 52 can always be read. Otherwise it cannot
be ensured that the position wanted of the propeller
blades is obtained. This is ensured, however, by the
embodiment described, while by this embodiment the
control lever 70 and the indicator connmected thereto
are forced to follow the servo-cylinder 38 and thereby
the valve spool 52, until the valve housing 54 has as-
sumed its position corresponding to the wanted new posi-
tion of the propeller blades. Thereafter the servo-cylin-
der is displaced omly a very short distance, and, con-
sequently, it is almost certain that the propeller blade
position corresponds to the position set.

Although by an adjusting device according to the in-
vention it is necessary that the clutch member and the
valve spool are firmly connected to each other so that
the valve spool is positively forced to follow the axial
displacements of the clutch member, it is not necessary
that the clotch member is direct connected to the valve
spool as is the case in the embodiment described above.

Thus, in FIG. 5 an embodiment is shown by which the
servo-motor device, consisting of the slide valve device
5@, the servo-cylinder 38, and the servo-piston 37, is ar-
ranged on the propeller shaft 30 in such a manner that
the slide valve device 58, and the inner end of the adjusting
rod 36 are positioned at either side of the servo-cylinder 38.
Otherwise the servo-motor device 37, 38, 59 is unchanged
the same as the corresponding servo-motor device shown
in FIGS. 2 to 4. By the embodiment shown in FIG. 5,
however, the clutch member is made as a sleeve 106
mounted axially displaceable on the propeller shaft 30
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6
covering the shaft slot 32 for the transverse clutch-pin
102, which is secured to the sleeve 106. The sleeve 186
is provided at the end thereof facing the servo-cylinder
end cover 42 with a side flange 184 which is firmly con-
nected to the end cover 42 by means of bolts or connect-
ing rods 1£8. However, as the servo-cylinder 38 as a
whole is firmly connected to the valve spool 52 also by
this embodiment the clutch member 166 is firmly con-
nected to the valve spool 52 through the servo-cylinder 38.

A particular simple embodiment of an adjusting de-
vice provided with a slidable servo-cylinder and especial-
ly intended for smaller vessels is diagrammaticaily shown
in FIG. 6. In this embodiment the servo-cylinder 138
is provided with a thick cylinder-wall 146 made integral
with the one cylinder end cover 142 which is slidably
mounted on a bushing 143 secured to the shaft 30 and
carrying the servo-piston 137. The other cylinder end
cover 144 is provided with an outwardly extending hub
158 and with an inwardly extending sleeve 159. By
means of the hub 158 and the sleeve 159 the end cover
144 is slidably mounted on the shaft 30. The bushing
143 is provided with an inner recess 145 open towards
the end cover 144 and receiving the sleeve 159. Through
a hole 147 in the bushing 143 the recess 145 communi-
cates with the atmosphere so that air within the recess
145 cannot hamper the reciprocation of the sleeve 159
in the recess 145.

The clutch pin 62 is secured to the hub 158 serving as
clutch member.

The cylinder wall 140 serves in this embodiment as the
valve spool 152 and is provided with two circumferential
grooves 373 and 175 separated by a land 174. The groove
173 communicates through a passageway 176 in the
cylinder wall 140 with the cylinder chamber 146 near-
est the end cover 142, and the groove 175 communicates
through a passageway 180 in the cylinder wall 148 with
the other cylinder chamber 148.

A valve housing 154 having a cylindrical inner face
155 is slidably mounted on the cylinder wall 149 and is
in its inner face 155 provided with three annular grooves
182, 184 and 186 separated by lands 183 and 185. The
middle groove 184 communicates with an inlet pipe 188
on the housing 154 and the two side grooves 182 and
186 with an outlet branch pipe 194. The reciprocation
of the valve housing 154 on the cylinder wall 140 is
limited by two stop Tings 156 and 166 secured to the
end covers 142 and 144 respectively.

The valve housing 154 is prevented from rotation with
the cylinder wall 14¢ by means of a side pin (not show.n)
corresponding to the side pin 68 in FIGS. 2 to 4, Wh}ch
pin engages a control lever (not shown) corresponding
to the control lever 78 shown in FIG. 2. )

The adjustment device shown in FIGURE 6, having
only a relatively short axial extension, operates in the
same way as described above in connection with the em-
bodiment shown in FIGS. 2 to 4. When an adjustment
is wanted the valve housing 154 is by means of the control
fever displaced towards one or another of the two stop
rings 156 and 166, whereby the servo-cylinder 138 is
caused to be displaced in the same direction. By means
of the control lever the valve housing is brought to follow
the displacement of the servo-cylinder 154 engaging the
stop ring is question, until the valve housing 154 has
reached its position corresponding to the wanted new
propeller blade position. Then the valve housing 154 is
retained in said position so that the further displacement
of the servo-cylinder on the shaft 30 causes a displace-
ment of the valve spool 152 relative to the valve housing
154 until it has reached its neutral position relative to the
valve housing, and the displacement of the servo-cylinder
is thereby stopped.

A further embodiment of the invention is shown in
FIG. 7. This embodiment comprises a servo-cylinder 238
with a cylinder wall 240 and two end covers 242 and 244 of
which the end cover 242 is secured to the propeller shaft
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30. Within the servo-cylinder 238 an annular piston 237
is arranged surrounding the shaft 30. The piston 237 is
provided with a hub-shaped piston rod 251 slidably
mounted on the propeller shaft 3¢ and extending through

the cylinder end cover 244 which is slidable thereon. For -

controlling the flow of motive fluid to and from the two
chambers serves a slide valve device 250 comprising a
valve spool 252 constituting a portion of the piston rod
251 and a valve housing 254 surrounding the valve spool
252 and slidably mounted thereon. The free end portion
of the piston rod 251 serves as a clutch member 258 pro-
vided with two diametrally opposite each other arranged
radial holes 269 for the clutch pin 62. The latter is re-
tained in the clutch member 258 by means of a stop ring
266 secured to the clutch member 258 covering the holes
260.

The inner face 253 of the valve spool 252 is provided
with two circumferential grooves 273 and 275 separated
by a land 274. The groove 273 communicates through
and axial passageway 276 in the rod 251 with the cylinder
chamber 248, and the groove 275 communicates through
an axial passageway 280 in the rod 251 with the cylinder
chamber 246.

The valve housing 254 is on its cylindrical inner face
255 provided with three annular grooves 282, 284 and 286
separated by lands 283 and 285. The middle groove 282
has a width somewhat greater than the width of the land
274 of the valve spool, in the same manner and with the
same purpose as described above in connection with FIGS.
2 to 4. The middle groove 284 communicates with a pipe
socket 288 the housing 254 which socket 288 by means of
a flexibie hose 290 communicates with a supply line 292
for motive fluid under pressure supplied by a pump 293
from a reservoir 298. The side grooves 282 and 286
communicates with a branch pipe 294 on the housing 254
which branch pipe 294 through a flexible hose 295 com-
municates with the reservoir 298.

The valve housing 254 is provided with a side pin en-
gaging an oblong slot 269 in a control lever 270 pivoted
to a stationary pivot pin 271 beneath.the valve housing
254. This control lever 270 thus prevents the valve hous-
ing 254 from rotating with the valve spool 252 and may
be used for displacing the valve housing 254 on the valve
spool 252 between two extreme positions defined by the
stop ring 266 and a stop ring 256 secured to the piston rod
251 at the side of the housing 254 facing the cylinder end
cover 244.

In FIG. 7 the slide valve device 250 is shown in its
neutral position in which the middle groove 284 of the
valve housing 254 communicates with both the grooves
273 and 275 of the valve spool 252, and the side grooves
282 and 286 in the valve housing 254 communicate with
the spool grooves 273 and 275 respectively, so that the
muotive fluid flows through the slide valve device 250 with-
out influencing the servo-motor.

Now the valve housing 254 by means of the control
lever 270 displaced on the valve spool 252 for example
to the left in FIG. 7, so that it abuts the stop ring 256,
the motive fluid will from the pipe 294 be directed through
the grooves 284 and 273 and the passageways 276 into the
cylinder-chamber 248 whereby the servo-piston 237 is dis-
placed to the left in FIG. 7 carrying along the piston rod
251 including the valve spool 252 and the clutch member
258, so that even the adjusting rod 36 is displaced to the
left in FIG. 7. This displacement continues as long as
the valve housing 254 by means of the control lever 270
is brought to follow the displacement. When the valve
housing is stopped the displacement of the piston 237 and
the members connected thereto will continue only until
the valve spool 252 has reached its neutral position rela-
tive to the valve housing 254.

The fluid located in the cylinder chamber 246 will then
through the passageway 2890 the grooves 275 and 286 and
the branch pipe 294 flow back to the reservoir 298.

Since the maximum length of the piston stroke corre-
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sponds to the rotation of the propeller blades between the
positions “full speed ahead” and “full speed astern,” the
blades may, as will be readily understood, when the piston
or—in the embodiments shown in FIGS. 2 to 6 the servo-
cylinder-—is stopped in any arbitrary intermediate position
be caused to assume any desired position between “full
speed ahead” and “full speed astern,” and the blades will
remain in the position adjusted until the valve housing is
again displaced on the valve spool by means of the con-
trol lever.

I claim:

1. In an adjusting device for adjusting the pitch of pro-
peller blades; a rotatable propeller shaft having a hollow
shaft portion at least at one end thereof; an adjusting rod
slidably mounted within said hollow propeller shaft por-
tion; a -clutch membér mounted axially displaceable on
said propeller shaft for rotating therewith; connecting
means firmly interconnecting said clutch member and said

-adjusting rod; a hydraulic servo-motor comprising a first

and a second main motor member; one of said two main
motor members being a servo-cylinder mounted on said
shaft surrounding the same and arranged to rotate together
with said shaft, the other being an annular servo-piston
arranged within said servo-cylinder surrounding said shaft

-and arranged to rotate therewith; said first main motor

member being secured to said shaft; said second main
motor member being axially displaceable mounted on said
shaft; a slide-valve device for controlling the inlet and out-
let of motive fluid to and from said servo-motor; said slide-
valve device comprising a tubular valve spool and a valve
housing slidably mounted on ‘said spool surrounding the
same; said spool surrounding said shaft and being mounted
axially displaceable relative to said shaft for rotating there-

-with; said second main motor member being firmly con-

nected to said spool as well as to said clutch member; said
valve housing being provided with an inlet port adapted
to be connected to a supply line for motive fluid and with
an outlet port for the motive fluid; means for preventing
said housing from rotating with said spool; and a control
member connected to said valve housing for axial displace-
ment thereof relative to said spool.

2. In an adjusting device for adjusting the pitch of
propeller blades; a rotatable propeller shaft having a hol-
low shaft portion at least at one end thereof; a propeller
hub supported on said shaft and including -adjustable
biades; an adjusting rod slidably mounted within said hol-
low propeller shaft portion and operably connected to said
blades; a clutch member slidably mounted on said shaft
for rotating therewith connecting means firmly intercon-
necting said clutch member and said adjusting rod; a
servo-cylinder surrounding said shaft and slidably mounted
on said shaft for rotating therwith; an annular servo-piston
arranged within said servo-cylinder surrounding said shaft
and secured thereto; said servo-cylinder having a cylinder
chamber at each side of said servo-piston; a slide-valve
device adapted to control the communication between
said two chambers and supply and discharge means for a
motive fluid; said slide-valve device comprising a tubular
valve spool slidably mounted on said shaft for rotating
therewith and firmly connected to said servo-cylinder, and
a valve housing slidably mounted on said spool surround-
ing the same; said valve housing being provided with an
inlet port adapted to be connected to a supply line for
motive fluid and an outlet port for the motive fluid; means
for preventing said valve housing from rotating with said
spool; and a control member connected to said valve hous-
ing for controlled axial displacement thereof relative to
said spool; said clutch member being firmly connected to
said spool and said servo-cylinder.

3. An adjusting device as defined in claim 2; said servo-
cylinder having a cylinder wall and a first and a second
end cover, said valve spool being firmly connected to said
first end cover; said clutch member being firmly connected
to said second end cover.

4. In an adjusting device for adjusting the pitch of
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propeller blades; a rotatable propeller shaft having a hol-
low shaft portion at least at one end thereof; and adjusting
rod slidable mounted within said hollow propeller shaft
portion; a clutch member slidably mounted on said shaft
for rotating therewith; connecting means firmly intercon-
necting said clutch member and said adjusting rod; a
servo-cylinder surrounding said shaft and slidably
mounted on said shaft for rotating therewith; an annular
servo-piston arranged within said servo-cylinder surround-
ing said shaft and secured thereto; said servo-cylinder
having a cylinder chamber at each side of said servo-pis-
ton; a slide-valve device adapted to control the communi-
cation between said two cylinder chambers and supply
and discharge means for a motive fluid; said servo-
cylinder comprising a cylinder wall and a first and a sec-
ond end cover; said cylinder wall constituting a valve
spool of said slide-valve device; said slide-valve device
further comprising a valve housing slidably mounted on
said cylinder wall surrounding the same; said cylinder
being rotatable relative to said valve housing; said valve
housing being provided with an inlet port adapted to be
connected to a supply line for the motive fluid and with an
outlet port for the motive fluid; a control member con-
nected to said valve housing for controiled axial displace-
ment thereof relative to said cylinder wall; said clutch
member being firmly connected to said first end cover.

5. Arn adjusting device as defined in claim 4; said clutch
member being made integral with said first end cover.

6. An adjusting device as defined in claim 4; said first
end cover being provided with a sleeve slidably mounted
on said shaft and extending into said servo-cylinder; said
servo-piston being secured to a bushing extending away
from said first end cover and surrounding said shaft; said
bushing being secured to said shaft; said bushing being
provided with an annular inner recess open towards said
first end cover; said sleeve extending into said recess.

7. An adjusting device as defined in claim 6, said second
end cover being slidably mounted on said bushing.

8. In an adjusting device for adjusting the pitch of
propelier blades; a rotatable propeller shaft having a hol-
low shaft portion at least at one end thereof; an adjusting
rod displaceably mounted within said hollow propelier
shaft portion; a clutch member slidably mounted on said
shaft for rotating therewith; connecting means firmly in-
terconnecting said clutch member and said adjusting rod;
a servo-cylinder surrounding said shaft and being secured
thereto; an annular servo-piston arranged within said
servo-cylinder surrounding said shaft; said servo-piston
being slidably mounted on said shaft; said servo-cylinder
having a cylinder-chamber at each side of said servo-pis-
ton; a slide-valve device adapted to control the communi-
cation between said two cylinder chambers and supply
and discharge means for a motive fluid; said slide-valve
device comprising a tubular valve spool slidably mounted
on said shaft for rotating therewith and firmly connected
to said servo-piston, and a valve housing slidably mounted
on said spool surrounding the same; said valve space being
rotatable relative to said valve housing; said valve housing
being provided with an inlet port adapted to be connected
to a supply line for motive fluid and an outlet port for
the motive fluid; a control member connected to said valve
housing for controlled axial displacement thereof relative
to said spool; said clutch member being firmly connected
to said spool.

9. An adjusting device as defined in claim 8; said servo-
piston being provided with a hub-shaped piston rod slid-
ably mounted on said shaft, said piston rod having a first
and a second hub portion; said first hub portion comnsti-
tuting said valve spool; said second hub portion constitut-
ing said clutch member.

10. In an adjusting device as defined in claim 2; said
valve spool and said clutch member being made integral
with each other to form a hub slidably mounted on said
propeller shaft for rotating therewith and firmly connected
to said servo-cylinder.
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11. In an adjusting device for adjusting the pitch of
propeller blades; a rotatable propeller shaft having a hol-
low shaft portion at least at one end thereof; an adjusting
rod slidably mounted within said hollow shaft portion; a
clutch member slidably mounted on said shaft for rotat-
ing therewith; connecting means firmly interconnecting
said clutch member and said adjusting rod; a servo-cylin-
der surrounding said shaft and slidably mounted on said
shaft for rotating therewith; an annular servo-piston ar-
ranged within said servo-cylinder surrounding said shaft
and secured thereto; said servo-cylinder having a first and
second cylinder chamber one at each side of said servo-
piston; said servo-cylinder comprising a first and a second
end cover and a cylinder wall; a slide-valve device adapted
to control the communication between said two chambers
and supply and discharge means for a motive fluid; said
slide valve device comprising a tubular valve spool pro-
vided with a first and a second valve spool groove; and a
valve housing slidably mounted on said spool surrounding
the same; said valve spool being rotatable relative to said
valve housing; said valve spool constituting a portion of
a hub slidably mounted on said propeller shaft for rotat-
ing therewith; said hub being firmly connected to said first
end cover; said valve housing being provided with an
inlet port adapted to be connected to a supply line for
motive fluid and an outlet port for the motive fluid; a con-
trol member connected to said valve housing for con-
trolled axial displacement thereof relative to said spool;
said clutch member being firmly connected to said spool
and said servo-cylinder; said first spool groove communi-
cating with said first cylinder chamber through at least
a first axial bore in said hub communicating with a trans-
verse bore in said first end cover; said second spool groove
communicating with said second cylinder chamber through
at least a second axial bore in said hub communicating
with a radial bore in said first end cover communicating
with an axially extending bore in said cylinder wall.

12. In an adjusting device for adjusting the pitch of
propeller blades; a propeller shaft having a hollow shaft
portion at least at one end thereof; an adjusting rod slid-
ably mounted within said hollow shaft portion; a clutch
member slidably mounted on said shaft for rotating there-
with; connecting means firmly interconnecting said clutch
member and said adjusting rod; a servo-cylinder surround-
ing said shaft and being secured thereto; an annular servo-
piston arranged within said servo-cylinder slidably
mounted on said shaft surrounding the same; said servo-
cylinder having a first and a second cylinder chamber,
one on each side of said servo-piston; said servo-cylinder
comprising a first and a second end cover and a cylinder
wall; a slide valve device adapted to control the communi-
cation between said two cylinder chambers and supply
and discharge means for a motive fluid; said slide valve
device comprising a tubular valve spool and a valve hous-
ing slidably mounted on said spool surrounding the same;
said spool being rotatable relative to said valve housing;
said valve housing being provided with an inlet port
adapted to be connected to a supply line for motive fluid
and an outlet port for the motive fluid; said valve
spool constituting a portion of a hub slidably mounted
on said shaft for rotating therewith and firmly connected
to said servo-piston; said spool being provided with a first
and a second spool groove, said first spool groove commu-
nicating with said first cylinder chamber through at least
one first axial bore in said hub communicating with said
first cylinder chamber; said second spool groove com-
municating with said second cylinder chamber through at
least one second axial bore in said hub communicating
with a transverse bore in said piston; a control member
connected to said valve housing for controlled axial dis-
placement thereof relative to said spool; said clutch mem-
ber being firmly connected to said spool.
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