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This invention relates to improvements in con-
trol means for aeronautical propellers and has
particular reference to control means for con-
trollable pitch aeronautical propellers having a

5 wide range of pitch adjustment such as are used
on high performance airplanes as for instance
military airplanes of the classes known as dive
bombers and pursuit ships. '

An object of the invention resides in the pro-

19 vision of an improved propeller control mech-

_anism by means of which the pilot may readily
control the range of pitch adjustment of the
propeller to bring the range of adjustment with-
in limits suitable for a particular maneuver.

15 A further object resides in the provision of an
improved propeller control means combined with
the manual engine throttle lever so that the pilot
may control the propeller and the speed of the
engine with a single operation.

g0 A still further object resides in the provision
of improved means for temporarily bringing an
automatically controlled or constant speed pro-
peller under manual control for the duration of
particular maneuvers of the airplane.

o5 Other objects and advantages. will be pointed
out hereinaffer or will become apparent as the
description proceeds.’ :

In the accompanying drawings in which like
reference numerals are used to designate similar

3o barts throughout, there is illustrated a suitable
mechanical embodiment of what is now consid-
ered to be the preferred form of the idea of the
invention. The drawings, however, are for the
purpose of illustration only and are not to be

35'taken as limiting the invention, the scope of
which is to be measured entirely by the scope of
the appended claims.

In the drawings, Figure 1 is a partly schematic
projectional view of a propeller control mech-

40 anism constructed according to the idea of this
invention. .

PFigure 2 is an elevational view on a somewhat
enlarged scale of a controllable pitch propeller
and control mechanism therefor, showing the

45 application thereto of a control device con-
structed according to the idea of the invention.

Figure 3 is a sectional view on the line 3—3 of
Figure 2 looking in the direction of the arrow.

PFigure 4 is a projectional view of a manually

50 actuatable combined engine throttle control and
propeller control device constructed according to
the idea of the invention.

Figure 5 is a vertical sectional view of the man-
ually actuatable throttle and propeller control

55 device illustrated in Figure 4.

(CL. 170—135.6)

Figure 6 is a plan view of the manually actuat-
able engine throttle and propeller control device
illustrated in Figure 4.

Figure 7 is a sectional view on a somewhat en-
larged scale on the line 7—1 of Figure 3. 5
Tn the operation of modern types of heavily

loaded, high-speed aircraft. it has been found de-
sirable to provide propellers so arranged and con-
structed that the pitch angle of the propeller
blades may be varied for different operating con- 10
ditions of the airpiane. For example, during
takeoff and steep climb, it has been found desir-
able to use a propeller having a relatively flat
pitch angle so that the engine may quickly come
up to speed and develop its maximum rated 18
horsepower for the altitude at which it is op-
erated.

During cruising of the airplane at high ve-
locity, it is desirable to use a propeller having a
relatively steep blade angle in order that the 99
spiral path of the propeller through the air may ’
be elongated and the engine will not be required
to operate at an excessive speed.

" These and other objects have been successfully
accomplished by the provision of a propeller hav- 25
ing blades rotatable about their longitudinal axis
and power actuated means for rotating the blades

to the proper pitch angle requisite for the particu-
lar operating conditions.

It has also been found desirable to provide 30
such propellers with control means responsive to
engine speed so that the blade angles of the
propeller may be varied in response to initial in-
crements of variation in engine speed to main-
tain the engine speed constant for the duration 35
of a particular phase of airplane operation. It
has also been found desirable to provide manually
actuatable means to vary the limits of the speed
range within which the speed responsive means
constrains the engine to operate. 40

Particularly in connection with high perform-
ance military airplanes, it has been found de-
sirable to provide controllable pitch propellers
having excessively wide ranges of pitch angle ad-
justment speed responsive means for controlling 45
the propeller to maintain the engine speed sub-
stantially constant for the duration of particu-
lor phases of operation, and to provide in con-
nection with such airplanes manually operable
propeller control means which may be actuated 50
at any time to supersede the speed responsive
control means and instantly place the propeller
in condition for a particular maneuver. This
idea has particular application te military air-
planes of the dive bomber and pursuit classes. 55
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Modern airplanes of the military classes speci-
fied have been developed with such cleanness of
design that in a prolonged dive, they reach un-
safe terminal velocities and various means have

been developed to increase the drag of such a

ship during a dive to thereby give it a lower. ter-
minal velocity, the effects of such means, of
course, being entirely eliminated during other
maneuvers of the airplane.

The most practical and effective means so far
discovered for reducing the terminal velocity
of an airplane in a dive is to provide the pro-
peller- with an extremely flat pitch and allow
the negative thrust on the propeller disc to act
as & brake against the speed. of the airplane.
This arrangement has the further advantage
that with an extremely flat pitch the propeller
does not tend to speed up the ehgine to danger-
ously high speeds.

In accordance with the above described con-
ditions, it is among the objects of this invention
to provide means whereby the pilot may readily
place the propeller in a flat pitch condition upon
starting into a dive. .

As airplanes of the classes specified are fre-
quently somewhat difficult to land and as pilots
do not always accurately judge their landing
distances, particularly when visibility is low be-
cause of bad weather conditions, it is sometimes
necessary to turn a landing glide into a takeoff
climb by bringing the engine up to climbing speed
from its idling speed during the glide. With the
usual type of controllable pitch constant speed
propeller the propeller tends to go into its flat
pitch position whénever the engine speed is re-
duced to idling, as it would be for a landing glide.
The drag of the propeller in the flat pitch posi-
tion is so great as to give the airplane a danger-
ously high rate of descent. This condition can

be corrected by placing the propeller in fixed -

high pitch. If, however, the pilot desires a sud-
den increase of thrust, the high pitch condition
is less desirable than an intermediate pitch which
will allow the engine to develop its full power.
So far no practical means has been devised for
instantaneously changing a controllable pitch
propeller from a flat pitch or a high pitch con-
dition to an optimum thrust producing condition
such as is necessary for a takedff. ’

In view of these conditions, the present in-
vention contemplates the provision of manually
actuatable-means for maintaining the propelier
in a thrust producing condition during a landing
glide so that if necessary the glide may be in-
stantly converted into a takeoff climb by simply
opening the engine throttle.

From the above discussion, it will be observed
that the invention contemplates the provision
of propeller control means which will place the
propeller in a flat pitch condition whenever the
engine is brought down to idling speed prepara-
tory to going into a dive and which will main-
tain. the propeller in an intermediate thrust pro-
ducing -condition whenever the engine speed is
reduced preparatory to going into a landing glide.
The invention further contemplates the com-
bination of such a propeller control with the
manually operable throttle controlling lever in
such a manner that the pilot will not have fo
consciously confrol any mechanism other than
his engine throttle. The invention further con-
templates the provision of improved propeller
controlling means of the character specified
which will automatically restore the. propeller
to the control of the enzine speed responsive

2,179,402 .

mechanism whenever the throttle is open to cause
the engine to operate under power producing
conditions.

One suitable mechanical construction for car-
rying out the above cbject has been particularly
illustrated in the accompanying drawings in
which the numeral {0 indicates the front or
nose portion of an internal combustion engine
such as a radial air-cooled engine ordinarily em-
ployed for the propulsion of airplanes, a disclo-
sure of the engine itself being omitted for the
sake of clearness in the illustration. The nu-
meral 12 generally indicatés a controllable pitch

" propeller driven by the engine for supplying pro-

pulsive force for the airplane. :

The propeller illustrated is of a type particu-
larly developed for military airplanes of the
classes referred to and has an excessively wide
range of pitch angle adjustments, a range of

" pitch angle adjustments of approximately 30°

being not uncommon in propeliers of this type.
It is to be understood, however, that the par-
ticular propeller disclosed is shown only for
purposes of convenience in the illustration and
that the improved control mechanism may be
applied to various other types of controllable
pitch propellers without in any way exceeding the
scope of the invention.

The numeral 14 generally indicates a govern-
ing mechanism which is responsive to. engine
speed and arranged to control the pitch angle
of the propeller to maintain the engine speed
substantially constant for the duration of par-
ticular operating phases of the airplanes.

The numeral (6 generally indicates a manu-
ally operable combined engine throttle and pro-
peller control mechanism located within reach
of the pilot for actuation by him during opera-
tion of the airplane.

‘The particular type of controllable pitch pro-
peller illustrated has two or more blades, one
of which is indicated at 18, rotatably supported
at their base end in g hub structure 20. Within
the hub structure, the base ends of the propeller
blades are fitted with brackets 22 by means of
which the blades may be. rotated about their
longitudinal axes and these brackets carry
counterweights 24 extending outwardly in a for-
ward direction from the propeller blades to ap-
ply the effects of centrifugal force when the pro-
peller is rotating to urge the blades towards their
high pitch condition. An axially movable hy-
draulic cylinder 26 is slidably mounted upon a
fixed piston disposed immediately in front of the
propeller in such a manner that the cylinder
lies between the counterweights 24. The cylin-
der is connected with the counterweight by suit-
able means such as an elongated curved anti-
friction bearing as shown in application Ser.
No. 28,888 of Erle Martin filed June 28, 1935, in
such a manner that when the cylinder 26 is forced
outwardly or forwardly from the propeller this
movement of the cylinder moves the coun-
terweights 24 and brackets 22 to rotate the pro-
peller blades {8 towards their low pitch condi-
tion. Hydraulic fluid under pressure is supplied
to the hydraulic cylinder 26 through the hollow
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shaft upon which the propeller 12 is mounted, -

the hydraulic fluid passing through a valve con-
trolled by the governor (4 on its way to or from
the hydraulic propeller controlling mechanism 26.

The manually actuatable combined throttle
and propeller control device comprises a hollow
bracket portion 28 having a curved top plate 30

70

particularly illustrated in Figure 6. The plate 75
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30 is provided with a pair of parallel guide slots,
32 and 34, connected together at their adjoining
ends by a cross-over gate 36 to provide a sub-
stantially U-shaped guideway for the manually
actuatable throttle control lever, generally in-
dicated at 38. In the following description of
the construction and operation of the device, the
guide slot 32 will be referred to as the dive slot
and the slot 34 will be referred to as the power
slot. :

A mixture control handle 40 is pivotally
mounted upon the brackets 28 and operates a

lever member 42 operatively connected with the

mixture adjusting mechanism of the engine car-
buretor. As this mixture control does not con-
stitute a necessary part of the present invention,
it is believed that a further description thereof
is unnecessary for the purpose of this disclosure.

The throttle handle 38 projects through the
plate 30 and is pivotally supported within the
hollow bracket member 28 upon a journal pin 44
by means of the rotatable sleeve or bushing
member 46. The bushing 46 supports the throt-
tle lever 38 for angular movements along the
slots 32 and 34. An additional pivotal mounting
48 supports the throttle handle upon the bushing
46 in such a manner that the handle may be
moved transversely through the cross-over gate
36. .

Overlying the plate 30, the throttle handle 38
is provided with a movable latch member 50
which engages with a stop 52 on the plate 30 to
restrain the throttle handle from movement out
of the power slot 34 except when the latch 50
is voluntarily released by the pilot. The latch
may be released by squeezing the trigger mem-
ber 54, illustrated in Figure 4. When the latch
is raised, as shown in the dotted line position
of the handle in Figure 5, the handle may be
moved transversely through the cross-over gate
36 and entered into the dive slot 32.

The throttle handle has a portion 55 extend-
ing below the pivotal connection 48 and pro-
vided adjacent its lower end with a transverse

5 pin 56, the opposite ends of which are adapted

to engage in apertures 58 and 68 provided in
lever members 62 'and 64 respectively, rotatably
mounted on the journal pin &8 and depending
therefrom. Whenever the throttle lever is in the
power slot 34 the pin 58 will engage in the aper-
ture 58 in the throttle lever 62 to open and close
the engine throttle as the lever handle is moved
along the slot. When the handle is swung
through the cross-over gate 36, the pin 56 will
be disengaged from the throttle lever 62 and
engaged in the aperture 60 in the propeller con-
Suitable spring pressed detents,
66 and 68, are mounted upon the lower portion
of the hollow bracket 28 in such position that
when the pin 56 is disengaged from the aper-
ture in the lever §2 or the lever 64 the corre-
sponding detent will immediately enter such
aperture to lock the lever securely in position so
that the lever which has been released from the
throttle handle will be held in a fixed position
while the other lever is being operated.

From the above description it will be observed
that when the pilot desires to land the airplane,
he will move the throttle handle 38 to throttle
closing position in the power slot 34 and that this
operation, through mechanism presently to he
described, will maintain the propeller within
a range of pitch angles suitable for landing. If,
on the other hand, the pilot desires to put the
airplane inte a dive, he will first move the

3

throttle handle 38 to throttle closing position in
the power slot 34, then release the latch 50,
move the throttle handle through the cross-over
gate 36 into the slot 32, and then move the han-
dle through the slot 32 to a position similar to
the wide open throttle position of the throttle
handle when in the slot 34. 'This operation
through the mechanism about to be described,
will place the propeller in an extremely flat
pitched position in which it is effective to act
as a brake to reduce the terminal velocity of the
airplane when in a dive, i

Thus, it will be observed that the pilot may
place the propeller in condition for either a land-
ing glide or a dive by a simple operation of his
throttle control handle but such manipulation
of the handle to place the propeller in the diving
position necessitates sufficient special actuation
to avoid accidental manipulation of the handle
to attain this result. ;

The propeller control lever 64 is connected
through a suitable flexible connection, such as
an Arens cable 10, with the free end of the actu-
ating lever 12 of a rotatable valve 74 provided
in the base pad 16 of the governor 14. The free
end of the valve operating lever arm 12 is also
connected by means of a link 18 with one end
of a slidable lost motion connection 88, the other
end of which is pivotally connected to a yoke
member 82 pivotally mounted upon the front
end of the engine adjacent to the propeller 12
for a purpose to be presently described.

A pair of latch members 84 are pivotally
mounted upon the propeller 12 on opposite sides
thereof by means of suitable bearings 86 sup-
ported by the propeller hub clamp bolts 88.
These latch members 84 extend forwardly and
rearwardly from the bearings 86 and, at their
forward ends overlying the hydraulic cylinder
26 of the propeller control mechanism, they are
provided with hooks 908 which engage contacting
surfaces provided on a ring member 92 clamped
upon the cylinder 26 intermediate its length.
Guideways 94 are provided rearwardly from the
contact surfaces of the ring 92 to maintain the
hooks on a level with the outer surface of the
ring when the ring has been allowed to pass
beyond the hooks to facilitate the re-engagement
of the hooks with the contact surfaces of the
ring.

The ring 92 is located upon the cylinder 28
in such a position that its engagement with the
hooks 98 of the latch members 84 provides a
positive stop for movement of the cylinder 26

tending to turn the propeller blades towards their :

low pitch position to provide a practical range
of pitch adjustment for normal operation of the
airplane. It is only when the propeller is to be
used as a diving brake for the airplane that it is
desired to have the propeller pitch lower than
the pitch angle determined by the stop provided
by the contact of the hook 90 with the ring 92.

By this arrangement, one range of propeller
pitch adjustment is provided for normal opera-
tion of the airplane and a second range of ad-
justment is provided for diving.

At their rear ends, the latch members 84 are
connected by means of pivotally mounted links
96 with the inner race 98 of a ball bearing mount-
ed upon the propeller shaft between the engine

[}
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between the engine and the propeller to permit
a limited amount of freedom of axial movement
for the bearing including the inner race 98. The
yoke 82 is pivotally mounted, at its end opposite
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the lost motion connection 80, upon the front end
of the engine by suitable bearings 100 and is also
pivotally connected intermediate its length to the
outer race 102 of the ball bearing by suxtable
pivotal connections 104.

From this description, it will be observed that
a rearward movement of the ball hearing includ-
ing the races 98 and 102 will swing the latch
members 84 about the bearings 86 by reason of

.the change in the angular relation of the links

96 to release the hooks 90 from the ring 82.
Likewise a forward movement of the ball bearing
will permit the latch members 84 to swing about
the bearings to engage the hooks 90 with the

contact surfaces of the ring 82. Rearwardly of-

the bearings 86, the latch members 84 are pro-
vided with relatively heavy portions which tend,
under the action of centrifugal force incident to
rotation of the propeller, to urge the hooks 90
into engagement with the contact surfaces of the
ring 92.

The valve 14 is provided with a substantially
straight through channel 106 and a channel 108
connecting with the channel 106 and disposed at
an angle thereto.

The operation of this valve is substantially as
follows: When the throttle handle is moved for-
wardly through the dive slot 32, movement of
the handle will be free until the slack has been
taken up in the lost motion connection 80. Dur-

ing this part of the movement of the handle,.

the valve operating lever 12 is swung to a position
in which the channel i06 connects the propelier
oil channel {10 with the drain opening 112. Dur-
ing this movement of the valve control lever 72
movement of the link 78 has been taken up by
the lost motion connection 80 and the yoke 82 has
not been moved. -

When the pilot has moved the throttle handle
in the dive slot to a position corresponding to
the limit of the free movement of the lost motion

connection 80, he will encounter a resistance to

further movement of the handle due to the fric-
tional resistance to disengagement of the hooks
90 from the contact surfaces of the ring 82.
However, as the valve 14 has been placed in posi-
tion to drain oil from the cylinder 26, the counter-
weights 24 will almost immediately rotate the
blade I8 to a slightly higher pitch position inci-
dentally moving the cylinder 26 towards the pro-
peller 12 so that the hook 90 will be released from
the contact surfaces of the ring 92. As soon as
this occurs further movement of the throttle
handle along the dive slot may take place. This
additional movement of the throttle handle causes

an additional rotation of the valve 74 {o block

oﬂ the channel 108 and connect the channel {06

across the space between the high-pressure oil

channel (14 leading from the governor booster
pump and the propeller channel 118 to supply oil
or 'other hydraulic fluid under pressure to the
cylinder 26. This same movement of.the throttle

‘handle moves the upper end of the yoke 82 rear-

ward to increase the- angular inclination of the
pivoted links 86 to thereby swing the rearward
end of the latch members. 88 inwardly and re-
lease the hooks 80 from the contact surfaces of
the ring 92. As soon as the hooks 90 have been
released from the ring 92, the hydraulic fluid
under pressure flowing into the cylinder 26 will
force the cylinder outwardly or away from the
propeller to its limiting forward position in which
position the cylinder causes the propeller blades
18 to assume their limiting flat pitch condition

2,179,492

in which they are effective to act as a brake for
a diving airplane.

Initial rotation of the valve control lever 12,
by movement of the throttle handle in the dive
slot, actuates the cut-off valve 116 to cut off the
connection between the governor control valve
{18 and the channel 10 leading to the propeller
so that, during all movements of the throttle
handle in the dive slot, after the initial move-
ment, the governor is rendered ineffective to in
anyway control the pitch setting of the propeller
and, with the throttle handle in the dive position
at the forward end of the dive slot, the propeller
will be maintained in its limiting flat pitch posi-
tion and the engine throttle will simultaneously
be maintained in its closed position by reason of
the interlock of the throttle lever 62 with the
detent 66.

‘When the airplane is brought out of the dive
and it is decired to resume power operation, the
throttle handle is moved in the dive slot toward
the position corresponding to the throttle clos-
ing position. The first part of said movemer
takes up the slack in the lost motion connection
80 and rotates the valve control lever 12 to a po-
sition in which, the supply of hydraulic fluid un-
der pres-ure is cut off from the propeler actu-
ating mechanism and the propeller supply line
110 is connected with the drain 112 through the
valve channel 108 and 106.

At this point the throttle handle will encoun-
ter a positive resistance due to the inability of
the hook 92 to re-engage hehind-the contact sur-
faces of the ring 92. However, once the hydraulic
device 26 is connected with drain, the counter-
weights 24 will almost immediately rotate the
propeller blades 12 towards their high pitch po-
sition by an amount sufficient to bring the cyl-
inder 26 towards the propeller the distance nec-
essary to allow the hooks 90 to engage over the
ring 82. The heavy end of the latch-members 84
adjacent to the front end of the engine will ap-
ply the effect of: centrifugal force to urge the
hook end of the latch members inwardly to en-
gage the ring. As the hook ends of the latch
members 84 move inwardly, the yoke 82 may be
moved forwardly by the connection 80 and link
18 to decrease the angular relation of the pivoted
links 96 and maintain the latch members in their
position of engagement with the ring. As soon
as further movement of the throttle handle is re-
sumed the valve 14 is rotated by the valve oper-
ating lever 12 to a position in which the valve
channels 106 and 108 are blocked off by the walls
of the valve casing and the cut-off valve 116 is
registered with the cam-shaped pocket 120 in the
rotatable valve body, thereby opening the cut-off
valve 116 and restoring the propeller actuating
mechanism to the control of the governor 14. At
this point the throttle handie may be crossed over
through the cross-over gate 38 into the power
slot and normal operation of the airplane may be
resumed with the range of propeller adjustment
limited by the positive stop, comprising the hooks
98 and ring 92, to a range- suitable for normal
practical operation, the excessive low-pitch range
being used only for diving.

The propeller 2 i5 provided with adjustable
positive high-pitch and low-pitch limit stops in-
corporated in the counterweights 24 as particu-
larly set forth in Patent No. 2,032,255 issued to
Frank W. Caldwell February 25, 1936.

The governor 14 is provided with a suitable
manual adjustment (22 leading to the pilot’s
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speed setting of the governor may be adjusted
at the will of the pilot. By means of this ad-
justment, the governor may be controlled to
maintain the propeller in either its positive high-
pitch condition or its positive low-pitch condi-
tion as determined by the limit stops including
the hooks 90 and ring 92, and may also be ad-
justed to control the propeller to maintain the
engine speed substantially constant at various
speeds in revolutions per minute between the pos-
itive ‘high pitch and positive low pitch setting
of the propeller. A suitable speed responsive
governor and control, therefore,.is particularly
illustrated and described in application No. 33,034
of Erle Martin and F. W. Caldwell filed July 25,
1935.

is preferably provided with a resilient stop 124
to indicate the throttle position for maximum
power permitted at sea level and with a fric-
tional lock for the throttle handle, constructed
in a well-known manner.

While there has been illustrated and described
a suitable mechanical embodiment of what is
now considered to be the preferred form of the
idea of the invention, it is to be understood that
the invention is not limited to the particular con-
struction so illustrated and described but that
such changes in the size, shape and arrangement
of parts may be resorted to as come within the
scope of the appended 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.

What is claimed is:

1. In combination, a controllable pitch aero-
nautical propeller having a limiting high pitch
setting and a limiting low pitch setiing, an en-
gine driving said propeller, a throttle for said en-
gine, and a manually actuatable handle for said
throttle, releasable mcans carried by said propel-
ler providing an intermediate limit for the low
pitch setting of said propeller, means for releas-
ing said releasable means, and means rendering
raid throttle handle effective to alternatively ac-

tuate either said throttle or said releasing means..

2. In combination, a controllable pitch aero-
nautical propeller having a limiting high pitch
setting and a limiting low pitch setting, an en-
gine driving said propeller, a throttle for said en-
gine, and a manually actuatable handle for said
throttle, said handle having a plurality of alter-
native paths ot movement, releasable means pro-
viding an intermediate limit stop for the low
pitch setting of said propeller, means operatively
connecting said handle when in one of said paths
with said throttle, and means operatively -con-
necting said handle when in another of said
paths of movement with said releasable means
for releasing the same.

3. In combination, a controllable pitch aero-
nautical propeller having a limiting high pitch
seiting and a limiting low pitch retting, an en-
gine driving said propeller, a throttle for said
engine, and 2 manually actuatable handle for
said throttle, said handle having a plurality of
paths of movement, means operatively connect-
ing said handle with said throttle when said han-
dle is in cne of said paths of movement, releas-
able means providing an intermediate limit stop
for the low pitch setting of said propeller, means
operated by said throttle handle when in an-
other of said paths of movement for releasing
said releasable means, and means releasably lock-

The plate 30 of the throttle lever bracket 28

5

ing said throttle in clesed posltion whenever said
handle is in said anotaer path of movement.

4. In combination, a controllable pitch aero-
nautical propeller having a limiting high pitch
setting and a limiting low pitch setting, an engine
driving said propeller, a throttle for said en-
gine, and a manually actuatable handle for said
throttle, said handle having a plurality of paths
of movement, means operatively connecting said
handle with said throttle when said handle is
in one of faid paths of movement, releasable
means providing an intermediate limit stop for
the low pitch sgtting of said propeller, means
operated by said throttle handle when in another
of said paths of movement for releasing said re-

. leasable means, and latch means for restraining

said handle against accidental movement into
raid intermediate stop releasing path.

5. In combination, a controllable pitch propel-
ler having a positive high pitch setting and a pos-
itive low pitch setting, centrifugally actuated
means for moving said propeller toward one posi-
tive pitch setting, hydraulic means for moving
said propeller toward the opposite pitch setting,
releasable means providing an intermediate low
pitch setting for said propeller, and manually
actuatable means for releasing said releasable
means and controlling said hydraulic means to
place said propeller in said positive low pitch set-
ting.

6. In combination, a controllable pitch propel-
ler having a positive high pitch setting and a pos-
itive low pitch setting, centrifugally actuated
means for moving said propeller toward one pos-
itive pitch setting, hydraulic means for moving
raid propeller toward the opposite pitch setting,
releasable means providing an intermediate low
pitch setting for said propeller, a valve for con-

trolling said hydraulic means, a yoke member for

releasing said releasable means, manually actu-
atable means for controlling said valve and mov-
ing said yoke member to release said releasable
means and place said propeller in said positive
low pitch setting, and a lost motion connection
between said valve and said yoke member.

7. In combination, a controllable pitch propel-
ler having a positive high pitch setting and a
positive low pitch setting, centrifugally actuated
means for moving said propeller towards sald
high pitch setting, hydraulic means for moving
said propeller towards said low piftch setting, re-
leasable means providing an intermediate low
pitch setting for said propeller, means for releas-
ing said releasable means, a three-way valve as-
sociated with said hydraulic means operative in
one position to relieve hydraulic pressure in said
hydraulic means for rendering said centrifugal
means effective to move said propeller towards
said high pitch setting, and effective in another
position to supply hydraulic fluid under pressure
continuously to said hydraulic means to move
said propeller towards said low pitch setting,
manually actuatable means for operating said
valve and said releasing means, and a lost mo-
tion connection between said valve and said re-
leasing means whereby said manual means may
first operate said valves to render said centrif-
ugal means effective to move said propeller to-
ward said high pitch setting to free said releas-
able means and subseguently operate said valve
and said releasing means to release said releas-
able means and move said propeller to said posi-
tive low pitch setting.

8. In combination, a controllable pitch propel-
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6
positive low pitch setting, centrifugally actuated
means for moving said propeller toward said
positive high pitch setting, and hydraulic means
for moving said propeller toward said positive low
5 pitch setting, an engine driving said propeller,
& governor responsive to the speed of said engine
for controlling said hydraulic means, a releasable
latch providing an intermediate low pitch set-
ting for said propeller, means for releasing said
10 latch, a three-way valve for controlling said hy-
draulicc means, manually actuatable means for
operating said valve and said latch releasing
means and a lost motion connection between said
valve and said latch releasing means whereby
15 said valve may be first actuated to a position to

render said governor ineffective to control said

hydraulic means and to relieve the pressure of

hydraulic fluid in said hydraulic means to render

said centrifugal means effective to move said pro-
20 peller toward said high pitch setting to release

said latch and to subsequently release said latch

and move said valve to a position to supply hy-

draulic fluid under pressure continuously to said

hydraulic means to move said propeller to ‘said
25 positive low pitch setting.

9. In a propeller control system, a prime mover,
propulsive means connected thereto having au-
tomatically operating means for controlling the
-speed of said prime mover by varying, through a
restricted range the work done by said propulsive
means, releasable stop means for limiting the
variations of said propulsive means, manual
means for independently varying the power out-
put of said prime mover, and manual means op-
eratively dependent on said first mentioned man-
ual means for releasing said stop and simultane-
ausly rendering said automatically operating

aeans inoperative. '

10. In combination with a propeller having its
blades rotatably mounted for pitch changing
movements, fluid pressure operated means for
..irning said blades in one direction, centrifugal
means for turning said blades in the opposite
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direction, releasable means constituting a limit -

stop for limiting the pitch changing blade move-~
ments caused by said centrifugal means, and
manually operable means for releasing said re-
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leasable means and simultaneously rendering
said flisid pressure means ineffective to oppose
the action of said centrifugal means.

11. In combination with an engine, a propel-
ler driven by said engine, power actuated means
for changing the pitch of said propelier, and a
throttle for said engine, a releasable intermedi-

ate pitch stop for said pitch changing means, -

manually operable means for releasing said in-
termediate pitch stop, and an interlock between
said intermediate pitch stop releasing means and
said throttle effective to maintain said releasing
means inoperable except when said throttle is
locked in closed position.

12. In combination with an engine, a propel-

‘ler driven by said engine, means for changing the

pitch setting of said propeller, speed responsive
means driven by said engine for rendering the
action of said pitch changing means automatic,
a throttle for said engine, and a manually oper-
able handle for controlling said throttle; releas-
able means for limiting the movements of said
pitch changing means, and means interconnect-
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ing said releasable means, said speed responsive .

means and said throttle handle for coincidental-
1y closing said throttle, releasing said releasable

“means and disabling said speed responsive means.

13. In combination, a controllable pitch con-
stant speed propeller having a limiting high pitch
setting and a limiting low pitch setting, a mo-
tor device for changing the pitch of said propel-
ler from. a high pitch .condition to a low pitch
condition against the action of centrifugal force
tending to change the pitch of said propeller from
a low pitch condition to a high pitch condition,
a releasable latch mechanism providing an inter-
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mediate low pitch stop for said motor device, a .

movable yoke member for releasing said latch
mechanism, centrifugal means for reengaging
faid latch mechanism, and manually operable
means for moving said yoke to release said latch
and simultaneously rendering said motor device
ineffective to resist the action of centrifugal force
in decreasing the pitch of said propelier.

FRANK W. CALDWELL.
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