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6 Claims.

This invention relates to improvements in ¢on-
trol means for controllable-pitch . aeronautical
propellers and has particular reference to im-
' provements .in the arrangement and support of
the propeller controlling instrumentalities.

An object of the invention resides in the pro-
‘vision of an improved unitary construction con-
taining substantially all of the instrumentalities
necessary to control the propeller pitch.

A further object resides in the provision of an
improved unitary propeller pitch. control con-
struction of the character indicated which, while
it may be mounted or supported upon and driven
by the engine, is otherwise independent of the
propeller driving engine for its pitch controlling
function.

A still further object resides in the provision
of a unitary propeller pitch controlling mecha-
nism of the character indicated which may be
independently constructed and assembled as a
unit in the engine propeller combination.

An additional object resides in the provision
of an improved support for propeller pitch con-
trolling instrumentalities which may be readily
converted or adapted for use with control in-
strumentalities mounted independently of said
support.

Other objects and advantages will be more
particularly pointed out hereinafter or will be-
come apparent as the description proceeds.

In the accompanying drawings, in which like
reference numerals are used to indicate similat
parts throughout, there is illustrated a particu-
lar mechanical arrangement for the purpose of
disclosing the invention. 'The drawings, how-
ever, are for the purpose of illustration only and
are not to be taken as limiting the invention
‘since it will be apparent to those skilled in the
art that varlous changes in the illustrated con-
struction may be resorted to without in any way
exceeding the scope of the invention.

In the drawings, Fig. 1 is a longitudinal sec-
tional view through a propeller control unit con-
structed according to the invention and a frag-
mentary portion of a propeller driving engine,
the center portion of the propeller being shown
_in elevation.

Fig. 2 is a diagrammatic view showing the op-
eration of one type of controllable-pitch pro-
peller with which the control unit may be uti-
lized.

Fig. 3 is a sectional view on an enlarged scale
on the line 3—3 of Fig. 1. Fig. 3a is a sectional
view similar to Fig. 3 but showing the feathering
pump installed in place of the generator.
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Fig. 4 is a diagrammatic view to illustrate the
operation of the propeller pitch controlling in-
strumentalities.

‘Fig. 5 is a longitudinal sectional view of the
support for the propeller controlling instrumen-
talities when such -Support is converted or
blocked off to adapt it for use with control in-
strumentalities mounted independently of the
support, taken on the.line 5—5 of Fig. 6.

Fig. 6 is a transverse sectional view on the
line 6—56 of Fig. 5, and

PFig. 7 is a sectional view 'of the construction

shown in Figs. 5 and 6 taken on the line 7—T '

of Fig. 6.

Referring to the drawings in detail and par-
ticularly to Fig. 1, the numeral (0 generally in-
dicates a propeller driving engine from which
projects the drive shaft, generally indicated at
2, carrying the. controllable-pitch propeller,
generally indicated at 14. Between the engine
and the propeller there is disposed the unitary
propeller control means, generally indicated at
16, generally concentric with the shaft 12. If
desired, an engine nose extension {8 may include
and provide a casing for a vibration suppressing
torque drive, generally indicated at 20, various
forms of which are known to the prior art.

The propeller |4 may be of the type particu-
larly illustrated and described in United States
Patent No. 2,280,714, issued April 21, 1942, for
Festhering propeller control. Such a propeller
may have a plurality of blades, as Indicated at
22, rotatably mounted at their base ends in a
hub barrel member 24 and rotated in pitch
changing directions by suitable pitch changing
mechanism contained within the dome 26 and
diagrammatically illustrated in Fig. 2. As shown
in Fig. 2 each propeller blade is provided at its
inner or base end with a gear segment 28 which
meshes with a beveled gear 30 carried at one end
of a rotatable member 32. The member 32 is
rotated by means of a cam follower 34 movable
along an inclined .cam track 38 by a piston 38
reciprocable in the dome shaped cylinder 28 by
force exerted by hydraulic fluid under pressure
supplied to the opposite ends of the cylinder.
Hydraulic fluid under a substantially constant
relatively low pressure is supplied to the outer
end of the cylinder 28 through a suitable con-
duit 40 to assist the action of centrifugal force
on the blades to rotate the blades in a pitch de-
creasing direction, while hydraulic fluld at a
higher pressure is supplied to the opposite end .
of the cyiinder through the conduit 42, and this
supply is controlled by suitable means including
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a speed responsive governor to either overcome
the action of centrifugal force and the oil pres-
sure in the other end of the cylinder to move the
piston 38 in a pitch increasing direction or to
connect the conduit 42 with a drain and thus
- permit the centrifugal force and fluid pressure
in the outer end of the cylinder to rotate the
blades in a pitch decreasing direction. When it
is desired to bring the propeller to a feathered
condition, in which the blades are substantially
parallel to the direction of travel of the propeller
carrying aircraft, hydraulic fluid under high
pressure is continuously supplied through the
line 42 to the inner end of the cylinder 26 to
move the piston 38 to its limiting outward posi-
tion and when it is desired to return the blades
to their normal operating position the line 42 is
connected with a drain and hydraulic fiuid un-
der high pressure supplied through the line 40
to the outer end of the cylinder to return the
piston 38 in a pitch decreasing direction.

As is particularly shown in Fig. 1 and Fig. 3,
the casing 44 which serves as a support for the
pitch controlling instrumentalities included in
the pitch controlling mechanism, generally in-
dicated at 16, is an annular member having an
attaching flange 46 at one end of an annular
intermediate portion and a bearing supporting
flange 48 at the opposite end of said intermediate
portion. The attaching flange 46 is secured to
the front end of the engine nosepiece section i8
by suitable means, such as cap screws inserted
through the apertures 50, and the bearing sup-
porting flange 48 carries in its central aperture
the shaft supporting main bearing §2, the bear-
ing being retained in the flange by some conven-
tional or desired construction. The intermedi-
ate portion of the casing 44 is provided with a pair
of diametrically opposed annular bosses 54 and
56, which are positioned at the top and bottom
respectively of the casing when the casing is
mounted in position on the engine, as shown
in Fig. 1, although the invention is not in any
way limited to any particular positions of these
bosses. The upper boss carries a generator, as
generally indicated at 58 in Figs. 1 and 3. The
generator 58 supplies electrical energy for oper-
ating the motor controlled governor, generally
indicated at 62, and carried by the boss 56 and
may in addition supply electrical energy for syn-
chronizing the various engines of a multi-en-
gine airplane. -

The generator 58 and the governor 62 are both
driven from s common bevel gear 78 mounted
on the propeller shaft and meshing with gears 72
and 74 drivingly connected respectively with the
generator and the governor and the governor
has incorporated in the head portion 63 thereof
an electric motor 65 operatively associated with
the governor speed setting mechanism in any
suitable manner, such, for example, as is par-
ticularly illustrated and described in United
States Patent Number 2,144,429 issued January
17, 1939, to Erle Martin for Electrical engine con-
trol mechanism. An electrical conduit 76 car-
ries the output of the generator to a manually
or automatically controlied switch not illustrated,
connected with the governor motor. The con-
trol for the governor 62 may he of the type par-
ticularly illustrated and described in United
States Patent No. 2,252,518, issued August 12,
1941, to Erle Martin for Power plant control
means. Such a governor msy include a plu-
rality of flyballs, as indicated at 80, acting against
a speeder spring 82, the load on which may
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be adjusted by a motor as shown in Figs. 1 and 3,
or manually as shown in Figs. 3¢ and 4 if de-
sired, the flyballs acting to move a valve stem
84 relative to ports 86, 88 and 99 to control the
flow of hydraulic fluid to and from the pitch
changing mechanism of the propeller {4 in a
manner which will present-appear. The cas-
ing 44 serves as a reservoir for special hydraulic
fluid for operating the propeller pitch changing
motor, the fluid being contained in the lower
part of the casing as indicated at 92 in Figs. 3
and 4, permanently separated from the engine
Jubricating oil. From this reservoir the hydrau-
lic fluid may be led through a conduit 34 (Fig.
4) to a booster pump 96 and from the pump
through a conduit 88 to the governor valve
port 88. 'The pressure of the fluid supplied to
the port 88 is controlled by a pressure relief
valve 100 shown in Figs. 1 and 4 which may be
of the type particularly illustrated and described
in my co-pending United States application Se-
rial No. 287,874, filed August 2, 1939, for Propeller
governors.

The governor valve port 80 is connected,

- through a passage 102, with a tube 104 which ex-

tends transversely across the interior of the
casing 44 and has g connection intermediate its
length with a sleeve 105 mounted on the pro-
peller drive shaft within the casing 16. The
governor valve ports 86 are similarly connected
through & channel 108 and a transversely extend-
ing tube (10 connected with the side of the
sleeve {06 opposite the side to which the tube
{04 is connected, the arrangement of these tubes
being particularly shown in the sectional view
illustrated in Pig. 7. As shown in this figure, the
tube 164 is connected through & channel {12 in
the propeller shaft with the interior of the con-
duit 40, which may be a tube coaxial with the
propeller shaft leading to the space at the for-
ward or pitch reducing side of the piston 38,
while the tube 110 is connected through a chan-
nel {14 with the conduit 42, which may be the
space between the tube 40 and the interior of
the hollow propeller shaft, which space leads to
the space at the rear of pitch increasing side
of the piston 38. The feathering and unfeather-
ing operations of the propeller pitch changing
mechanism are controlled by an electro-mag-
netically operated valve |16, preferably disposed
in the base of the governor 62.

‘Reference may now be had to Fig. 4 for a de-
scription of the operation of the mechanism so
far described. In this schematic view the gen-
erator 58 has been omitted and the governor 6l
is shown as & manually controlled governor for
the sake of clearness. A motor driven pump 80
and a valve 18 referred to hereinafter are shown
in Fig. 4 but the drawings will first be explained
as if they were not present. The governor
booster pump 86 draws hydraulic fluid from the
reservoir within the casing 44 and directs it at
an increased pressure through the conduit 98 to
the governor valve port 88, When the propeller
is operating under constant speed control by the
governor 62, the engine speed above the speed
setting of the governor will cause the governor to
move the governor valve member 84 to the left,
as viewed in Fig. 4, with relation to the ports 86,
88 and 90 while an engine speed below the speed
setting of the governor will cause the governor to
move the valve member 84 to the right. When
the engine speed is high the governor valve acts
to connect the channel 98 with the lines 42 lead-
ing to the pitch increasing side of the piston 38
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simultaneously eonnectlnz the condult 48 with
the drain channel 118 so that the piston 38 will
be moved in a direction to increase the pitch of
the propeller and reduce the speed of the engine.
The connection from the conduit 49 to the drain
line 118 leads through additional ports 120 in the
hollow governor drive shaft 122 and through a
branch line 124 connecting the ports 128 with the
drain channel. When the engine speed tends to
fall below the governor speed setting and the
valve member 84 is moved to the right by the
force of the speeder spring 82, the conduit 48 is
connected with the outlet 98 of the pump 98 to
apply hydraulic fluid under pressure to the pis-
ton 38 in a direction to reduce the propeller pitch,
while the conduit 42 is simultaneously connected
with the drain line {18 through suitable channels
126 provided in the governor end of the valve
member 88, to move the piston 38 in a pitch re-
ducing direction.

A slide valve, generally indicated at 128 is dis-
posed between the conduits 40 and 42 and the
pressure relief valve 108, This slide valve has a
spring balanced plunger (39 disposed, when the
valve is in the neutral or intermediate position
illustrated, between the branch conduit 132 con-
necting the valve with the pressure conduit 49
and the branch conduit 134 connecting the oppo-
site end of the valve with the conduit 42. A
line or channel 138 connects the space at the
rear of the plunger 138 of the pressure relief valve
100 with the slide valve {28 and has three
branches.leading to the slide valve, one to the
center of the valve and one to the intermediate
portion of each end half thereof.” In the posi-
tion of the slide valve illustrated the two end
branches are cut-off by the plunger or slide {30
while the intermediate branch is connected
through a reduction in the plunger 130 with a

“line i49 leading to the drain channel 118 so that
the space at the rear of the pressure relief valve

plunger is. connected with drain, - When hy-

draulic fiuid under pressure is admitted to either
. of the conduits 40 or 42 by the action of the gov-
ernor valve,.the slide (38 is moved to connect
the corresponding end branch of the channel 13§
with the respective conduit to apply the pressure
of the hydraulic fluid in the conduit to the rear
of the plunger 138 of the pressure relief valve si-
multaneously cuiting off the drain channel {40.
. This causes the pressure valve to apply to the
particular conduit & hydraulic pressure which
increases or decreases as the pressure in the con-
duit changes and which may be in excess of the
pressure in the conduit by the amount of force
exerted by the spring 142 which acts to urge the
pressure relief valve towards closed position.
The drain or overflow from the pressure relief
valve mey be through a channel {44 connected
with the drain iine 1§8. With this arrangement
the pressure exerted by the. pump 96 will be con-
trolled according to the requirements of the pro-
peller pitch changing mechanism and will always
be sufficlent, within the capacity of the pump #8,
while the load on the pump 98 will be relleved
when no hydraulic fluid under pressure is re-
-quired by the pitch controlling mechanism.
Thus the pump will supply fluid only at the re-
quired pressure and will not unnecessarily de-
tract from the horsepower output of the pro-
peller driving engine. If desired, a safety valve,
{48 (Fig. 1) 1s interposed between channel 98

and a drain or as shown in my co~-pending United -

States Application Serial No, 287,874 referred to
above, but not fllustrated in the accompanying

3,
drawings, could be lnurposed between the chan-
nellua.ndthechannelllllesdinzwthedrain

 lUne 118.
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In installations where the pressure of the

‘pump 88 alone is relied upon to perform the

feathering and unfeathering operations, both the
high pressure pump §8 shown in PFigs. 3, 34, and

-4 and the control valve 18 shown in Pig. 4 and

referred to hereinafter would be omitted. En-
erglzing the electro-magnetic valve 116 will ap-

" ply pressure to the chamber behind the governor

15

20

valve plunger 84 as follows. Valve [18 will be
moved to connect the line 162 v.ith the line 154
simultaneously cutting off the drain line 138,
The line 184 leads to a chamber between the end
of the governor valve plunger 84 and the closed
end of the hollow governor drive shaft 122. This
chamber is ordinarily connected with drain
through the channel 168 but, when this drain
channel is cut off and the channels 152 and 174
are connected, hydraulic fluid under pressure is

" admitted to the chamber to force the valve mem-

25

ber 84 to the left as viewed in Fig. 4 and main-
tain it in that position.. The hydraulic pressure
will then maintain the governor valve in & pitch
increasing position connecting line 98 with line

- 42 and increasing the pitch until the feathered
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conditjon of the propeller has been reached re-.
gardless of the action of the governor in attempt-
ing to reduce the pitch as the engine slows down.
As the engine may be made to rotate at a rela-
tively slow speed even when the propeller is

“feathered, deenergizing the valve 116 will drain

the chamber between the governor valve plunger
and the closed end of the hollow drive shaft 122
and permit the governor valve to assume its pitch
decreasing position under the influence of the
speeder spring. and connect the pump 86 with
the pitch decreasing side of the propeller pitch
control mechanism. Even at the above-men-
tioned relatively slow engine speed the pump 9§
might be relied upon to supply sufficient pressure
to the pitch decreasing side of the pitch control
mechanism to start the propeller blades out of
their feathered condition. As soon as the pro-
peller pitch begins to decrease the engine will
speed up enabling .the pump 86 to supply hy-
draulic fluid at & faster rate and this, coupled
with the cenirifugal force acting on the pro-
peller blades in & pitch decreasing direction, will
quickly restore the propeller to the constant
speed control range of propeller pitch angles.

In some installations it is dc.irable to have a
separate source of fluld pressure. for suppiying
the power for feathering and unfeathering. In
such installations an auxiliary fluid system such
88 is frequently provided for operating retractable
landing gears and moving wing flaps or other
movable parts of the alrplane may be utilized or
an electrically operated pump genersally indicated
at 88 (Figs. 3, 3a, and 4) may be added to the
above described structure. If the particular in-
stallation does riot require the generator 88 for
either governor conirol (as where a manual con-
trol is used) or synchronizing (as where there is
but one engine) or if the generator is mounted on
some other portion of the engine the pump 60
may be installed in the boss 84 in place of the
generator (see Fig. 3a). When so installed the
pressure and suction lines {98, 194 of the pump
would occupy the space occupied by conduit 76
in Fig. 3. The pressure line (98 leads to port 88
as shown in Figs. 3, 3a, and 4 and the suction

. line is connected with the nuid 92 in the lower'

part of casinc i,




4

When it is desired to bring the propeller to its
feathered condition, assuming the motor driven
feathering pump 60 to be included in the combi-
nation, the motor of the pump 60 and the elec-
tro-magnetically controlled valve ({8 may be si-
multaneously energized. Since the outlet pres-
sure of the pump 60 is materially higher than the
pressure produced by the pump 86 the ball 146
in the control valve 18 will be seated and the
plunger 148 moved to its uppermost position
against the force of the spring 160 to cut off the
line 98 and connect the feathering pump outlet
16 with the valve 116 through the port {61 and
branch line 152. At the same time the valve 118
will be moved to connect the line 152 with the
line 154 simultaneously cutting off the drain line
156.
the end of the governor valve plunger 84 and the
closed end of the hollow governor drive shaft 122.
This chamber is ordinarily connected with drain
. through the channel {56 but, when this drain
channel is cut off and the channels 162 and 568
are connected, hydraulic fluid under pressure is
admitted to the chamber to force the valve mem-
ber 84 to the left as viewed in Fig. 4 and main-
tain it in that position. The conduit 198 lead-
ing from the pump 80 is then connected with the
conduit 42 to apply hydraulic fluid to the pro-
peller pitch changing mechanism in a direction
and st & pressure sufficient to bring the propeller
to its feathered condition. At the same time the
conduit 40 will be connected with drain through
the channel 124 to permit draining of the hy-
draulic fluid in the pitch decreasing side of the
pitch changing mechanism.

When it is desired to return the propeller from
its feathered condition to the constant speed con-
trol range of propeller pitch angles the pump 60
will be energized without energizing the electro-
magnetic valve {16 which will have returned to
the position illustrated in Fig. 4 in which the
chamber at the end of the governor valve mem-
ber is connected through the channel 156 with
the drain. Since the engine cannot be rotated
rapidly and is usually stationary when the pro-
peller is in its feathered condition the governor
62 will be attempting to move the governor actu-
ated valve to & pitch reducing position through
the force of its speeder spring 82, The valve
member 84 will, therefore, move to & position to
connect the ports 88 and connected channel 188
with the pitch reducing side of the pitch con-

The line 154 leads to a chamber between
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trolling mechanism. through the conduit 40, :

simultaneously connecting the conduit 42 with -

the drain line 118 to drain the hydraulic fluid
from the pitch increasing side of the propeller
pitch controlling mechanism. Operation of the
pump 60 will then force hydraulic flulg at high
pressure through the conduit 40 to return the
propeller to the normal or constant speed range
of propeller pitch angles. '
tion of the pump 60 is discontinued the spring
150 will force the plunger (48 downwardly and
pressure exerted by the pump 86 will then open
the small valve 148 to connect the pump 88 with
the port 88 so that the governor will control the
propeller pitch in the manneér described above.

Where an auxiliary high pressure hydraulic
system is relied upon to perform the function of
the high pressure pump 68 a valve hetween such
an auxiliary system and the conduit 198 may be
substituted for the pump 80. ‘

In some cases it may be desirable to provide
an engine equipped with the special nose section

56

As soon as the opera- -
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and propeller shaft for the above-described uni-

- tary governor pitch control for a hydro-con-

trollable pitch propeller with a different kind of
propeller such as an electrically controlled or
fixed pitch propeller. In such a case it Is not
necessary to remove the casing 44 or make any
other material change in the construction since
both of the bosses 54 and 56 may be fitted with
plugs, as indicated at (58 and 160 respectively,
which will adapt the construction to use with
such a propeller. The engine may be provided
with & fluid channel 162 leading to the front
of the engine nosepiece .within the area of the
upper boss 54. From this channel & connecting
tube 164 leads to the interior of the boss and to
an annular groove 186 provided in the outer sur-
face of the plug 158. The tubes 104 and 110 may
be connected with this annular groove and will
then -conduct hydraulic fluid to the oil transfer
bearing within the sleeve 186 to lubricate this
bearing. Some of the oil may flow through the
small aperture 167 from the annular channel {88
to lubricate the propeller outboard bearing 62.
The plug {60, which closes the lower boss 58, may
also be provided in its outer wall with an annular
groove 168, connected with a drain connection
{10 leading back to the engine oil sump, and with
the interior of the plug by suitable ports as indi-
cated at {12, With this construction lubricating
oil leaving the oil transfer bearing within the
sleeve $06 and returned oil from the bearing b2
will be returned to the engine through the plug
160 and the drain connection (10. When an elec-
trically controlled or fixed pitch propeller is used
the outer end of the propeller shaft 12 would be
suitably plugged to prevent 2 flow of lubricating
oil from the ofl transfer bearing into the pro-
peller hub except such a flow as might be desired
to lubricate the pitch changing mechanism of
the propeller. The oil transfer bearing could be
utllized as a feed and drain for such lubricating
oil if desired, : '

Fig. 7 shows the general shape of the casing 18
in the spaces between the bosses 54 and 66.

While a particular constructional arrangement
has been hereinabove described and jllustrated in -
the accompanying drawings for the purpose of
disclosing the invention, it is to be understood
that the invention is not limited to the particu-
lar arrangement so illustrated and described but
that such changes in the size. shape and arrange-
ments of the various parts may be resorted to as
come within the scope of the subjoined claims.

Having now described the invention so that
others skilled in the art may clearly understand
the same, what it is desired to secure by Letters
Patent is as follows:

1. A propeller pitch control unit casing having
bosses providing seats for a governor and & pro-
peller feathering pump, propeller connected fluid
conduits leading to sad seats, and closure mem-
bers having annular portions fitting sald bosses
for blanking off said seats and blocking the con-
nections of sald conduits with the propeller in
order that said casing may be retained as a part
of an engine propeller combination when the
function of sa’d control unit is not desired.

2. In combination with a hydro-controllable
propeller and a propeller driving engine having &
casing and a propeller shaft projecting from said
casing, & unitary control for said propeller com-
prising, an auxiliary casing attached to said en-
gine casing surrounding said propeller shaft,
&-pump carried by said auxiliary casing for sup-
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plying pitch changing fluid under pressure to
said propeller, a governor actuated valve carried
by said auxiliary casing and hydraulically inter-
posed between said pump and said propeller, &
governor carried by said auxiliary casing for con-
trolling said valve, a propeller feathering and
unfeathering pump carried by said auxiliary cas-
ing, and means within said auxiliary casing for
automatically blocking the connection between
said first-mentioned pump and said governor op- 10
erated valve and simultaneously connecting said
feathering pump with said propeller through said
governor operated valve when said feathering
pump is rendered operative.
‘3. In combination with a feathering type hy- 15
dro-controllable propeller, a propeller driving en--
gine, and a propeller drive shaft projecting from
said engine and containing conduits for pitch
changing fluid connected with said propeller, a
unitary control for said propeller comprising, & 99
casing attached to said engine and surrounding
said shaft, a pump carried by said casing for
supplying pitch changing fluid under pressure to
said propeller, a speed responsive governor car-
rled by said casing, a governor actuated valve 28
connected with the outlet of said pump, means
within said casing connecting said valve with.
said shaft contained conduit to render said gov-
" ernor effective to control the speed of said engine

by changing the pitch of said propeller, a pro- 3
peller feathering and unfeathering pump carried

by said casing, means within said casing for auto-
matically blocking the connection between said

_ first-mentioned pump and said valve and simul-
taneously connecting said feathering pump with 35
said propeller when said feathering pump is ren-
~ dered operative, and means within said casing
- for controlling sald connection to render, said
feathering and unfeathering pump operative to
feather or to unfeather said propeller.

' 4. In combination with a hydro-controllable
propeller, a propeller driving engine, and a pro-
peller drive shaft projecting from said engine and
containing conduits for pitch changing fluid con-
_ nected with said propeller, a unitary control for 48

said propeller comprising, an auxiliary casing at-
tached to sald engine surrounding said shaft, a
speed responsive governor carried by said auxil-
iary casing and operative to control the speed of
-said engine by changing the pitch of said pro-
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peller, an electric motor carried by said auxiliary

. casing and operatively connected with said gov-

ernor for adjusting the speed setting of said
governor, & motor energizing generator carried by
sald casing and electrically connected with said -
motor, and means within said casing providing
drives between said drive shaft, said governor,
said pump and said generator.

5. In combination with a feathering-type hy-
dro-controllable propeller, a propeller drive shaft
projecting from said engine and containing con-

" duits for pitch changing fluid connected with said

propeller, a unitary control for said propeller
comprising, a casing attached to said engine sur-
rounding said shaft, a pump for supplying pitch
changing fluid under pressure to said propeller,
a speed responsive governor carried by said cas-
ing, & governor actuated valve connected with the
outlet of said pump and with the shaft contained
conduit to render said governor effective to con-
trol the speed of said engine by changing the:
pitch of said propeller, and a propeller feathering
and unfeathering pump also connected with said
shaft contained conduit, the means connecting

‘sald governor actuated valve and said feathering

pump with said shaft contained conduits includ-
ing, a pair of tubes extending across the interior
of said casing, a sleeve on said shait between said
tubes connected with said conduits, and hydraulic
connections between said tubes and the conduit
connection of said sleeve.

6. In combination with a hydro-controllable
propeller having hub carried pitch changing
mechanism, and a propeller driving engine hav-
ing a casing and a propeller shaft projecting from
said casing, a control unit for said pitch changing
mechanism disposed between said engine and said
propeller comp: ising, a casing’‘member adapted to
be secured to said engine casing surrounding said
propeller shaft and having a pair of diametrically
opposed seats for speed controlling and propeller
feathering devices, an ofl transfer bearing on said
propeller. shaft within said casing in alignment
with said seats, a pair of conduits extending be-
tween said seats and connected with said oil
transfer bearing, and pitch controlling and pro-
peller feathering devices on sald seats hydrauli-
cally connected with said conduits.




