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- T'o all whom it may concern:
‘Be it kriown that I,
a citizen of the United States, residing at
Dayton, in the county of Montgomery and
5 State of Ohio, have invented certain: new
Control Mechanism . for Reversible-Pitc
Propellers, of which .the following is a
specification, c T e
This invention relates to control mecha-
nism for reversible pitch propellers and is
adapted more particularly to be used in con-
nection with pro%ller blades of an airplane.
The primary object of the invention is to
18 synchronize the engine in.relation to
the pitch of the propeller blades to prevent
the engine from speeding up or racing when
the propeller blades are being c anged
through the position of mean pitch. For
20 this purpose the control mechanism em-

10

bodies devices for automatically moving the -

throttle valve of the engine to idling posi-

tion while the propeller blades are passing

through this position of mean pitch. The
25 throttle valve 1s also automatically moved to
_positions between the idling and maximum
open condition in sgnchromsm with the ex-
_isting angularity of the propeller blades.

In order that the throttle valve may be
moved to “off” position at any time in order
to reduce the engine speed, a compensating
arrangement is Fronded which permits
manual control of the throttle valve inde-
pendently of other parts of the mechanism.

According to my invention the control
mechanism is mounted on a bracket located
within convenient reach of the pilot and
this bracket also serves as a mounting for a
plurality of control levers, thereby affording
a coms;act arrangement which will occupy
a small space in the cockpit of the airplane.
In order that my invention may be fully.
understood, I have illustrated in the accom-

panging drawings and will proceed to de-

scribe a practical embodiment thereof, with
the understanding, however, that the same

- may be variously modified without substan-
tially
of my invention.

Other objects of the invention, including
novel features of construction and arran
ments of parts, will become apparent as the
description proceeds. -

In the drawings, similar reference char-
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departing from the spirit and scope

acters refer to similar parts in all the views.
The figures of the drawings may be identi-
fied as follows: . *

- Figure 1 is a diagrammatic view of the

- control mechanism in assembled relation. - .
-and useful Improvements inASynchro‘mzmﬁ.- i

F 2"is a central vertical sectich

. Figure
: through the control bracket.

- Figure 8 is a rear elevation of the assem- -

- bled mechanism. .
ire 4 is a front elevation of the assem-
. bled mechanism. ' : o

-Figure

Figure 5'is a detail side elevation of the
compensating lever. = _ .
Figure 6 13 an edge view of said lever.
Figure 7 is a side elevation of the cam
disc and cam guide, and
Figure 8 is an edge view of the same.
" Figure 9 is a side elevation of the throttle

.lever, and

Figure 10 is an edge view of the same.

Figure 11 is a side elevation of a spacing
dise, and '

Figure 12 is a central vertical section of
the same.

Figure 13 is a plan view of the control
lever stud. ,

Figure 14 is a sectional view on the line
14—14 of Fig. 13. ;

Figure 15 is a detail view of the spark
lever. . ' .

Figure 16 is a side elevation of the operat-
in%lever and folding handle, :

eferring to Figure 1, the numeral 1

designates the control mechanism constitut-
ing the subject matter of this invention.
The propeller 2 has the reversing mecha-
nism 3 associated therewith. The reversing
mechanism 3 is connected to the control 1
by means of the transmitting devices 4, here-
in shown as sprockets and chains. The en-
gine 5 of the aircraft is provided with a
supercharger 6 controlled by a valve 6’
The carbureter 7 is controlled by means of
the throttle valve 7’ and mixture adjusting
valve 8. The ignition devices 9 of the en-

.gine are adjustable for varying the timing

of the spark. The supercharger valve 6’,
throttle valve 7/, mixture adjusting valve 8,
and spark timing devices 9 are connected by
suitable levers and links to the control mech-

"~ anism 1. :

The numeral 10 designates a supporting
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bracket having progzcting from ite rear sur- -

face a plurality of bosses 11 which are bored




10

and threaded as at 12 for receiving suitable
fastening devices or attaching the bracket
to some convenient part of an airplane such
as a longeron of the fuselage. The bracket
includes a three-armed spider 13 adapted

to be secured thereto by means of the bolt.

14 and this spider is provided with a hub
15 which is arranged in spaced relation -to
the rear portion of the bracket 10. The hub
15 and the rear portion of the bracket in
transverse alignment therewith are suitably
bored for receiving the ball bearings 16 and
17, respectively. In these bearings an oper-

* ating shaft 18 is rotatably mounted. The

15

20

25

- shaft, norma
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ball bearing 16 is retained in place by a
rear flange on the hub-15 and by a detach-
able collar 19 which has screw threaded en-
ﬁa%ement with the forward portion of said
ub. The forward end of the operatin
shaft beyond the ball bearing 16 is thread-
ed and provided with polygonal surfaces
20 which terminate ad{acent to the threaded
end. An operating lever 21 is provided

“with a polygonal recess adapted to engage

the portion 20 of the operating shaft and a
nut 22, enga?.ng the threaded end of the

ly holds the operating lever
in operative position whereby the shaft may
be turned in either direction in accordance
with the movements of the lever.

A pinion 23 is cut upon the shaft or
otherwise secured thereto adjacent to the ball
bearing 17. A cam disc 24 has a bushing
25 pressed into a central opening in the disc
and this bushing is rotatably mounted upon
the shaft 18 adjacent to the pinion 23.
tween the bushing 25 and ball bearing 16 a

. spacer 26 and washer 27 are placed for the

40

. vided with
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‘along e(im.ri: of the length of the cam and is
. form :

purpose of eliminating excessive play in the
parts mounted on the shaft between the pin-
ion 23 and the ball bearing 16. The rear end
of the shaft 18 is also threaded and pro-

go(lfgonal surfaces 28 adjacent
to the threaded end. A sprocket wheel 29

- having corresponding polygonal recesses is

mounted upon the shaft at 28 and is secured
in position by means of a nut 30 which en-
%ﬁes the rear threaded end of the shaft.
s sprocket wheel 29 is engaged by a
chain which connects with the reversing
mechanism for the propeller blades.
The cam disc 24 carries a plurality of pivot
ins 31 upon which are rotatably mounted
idler gears 32 which mesh with the pinion
23 and with a stationar
supported upon the bracket 10 by means of
suitable fastening devices 34. The cam disc
has riveted thereto a cam 33-which projects
from the forward surface thereof in spaced
relation to a cam guide 36 also riveted to
the cam disc. The cam guide 36 extends

at one end with an upwardly in-
clined surface 37 and inwardly inclined sur-

face 38 and at the other end with a cam sur-

e- .

internal gear 33-
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face 38’ for the purbose which will herein-

after appear. -

Near. the upper end of the supporting -

bracket 10 a hollow boss 40 is provided in
which -is mounted a control lever stud 41,
This stud is formed at one end with a head

‘42, at the other end with screw threads 43

and intermediately it has a cylindrical body
44 having a keyway 45 cut therein. A double

‘flanged collar 46 has one flange thereof in- 7

70

o

serted between the stud 41 and the boss 40. -

and a second flanged collar 47 is mounted
near the threaded end of said stud. The

“collar 46 is retained from rotation by means

of a pin 46’ which passes through the boss

40 and the outer flange of said collar. The
collar 46 is also provided with a key which .
.engages keyway 45 and thus retains stud.

41 from rotation. A coil spring 48 is main-
tained in compression between said collars
by means of the nut 49 which engages the
threaded end of the stud. A plurality of
control levers 50, 51, 52, and 53, for con-
trolling, respectively, the supercharger, the
wpark, the carbureter attachment for alti-
tude and the throttle valve, are rotatably

-mounted in spaced relation upon the stud

41. These levers are maintained in spaced
relation by spacing or friction discs 54 in-
terposed. between adjacent levers and these
lcziscs are keyed to the stud by means of th

ey 55. : -

- A compensating lever 56 is also mounted
on the stud 41 immediately adjacent to the
throttle lever 53 and a washer 57 is inter-
posed between the compensating lever and
the bracket 10. The head 42 of the stud is
adapted to abut against the outermost lever
and exert a pressure on the levers in ac-
cordance with the tension of the spring 48
which, of course, is adjustable by means of
the nut 49. By reason-of this construction
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the levers will retain the position to which

they are adjusted and are not likely to be
moved by vibration incident to the operation

of the engine or propeller of the aircraft.

110

The friction discs 54 are formed with aper-
tures which contain stop pins 54°. The con-

trol levers have elongated slots similar to
the slot 51’ of the spark lever 51 in which
the ends of adjacent pins 54" are inserted
fordlimiting the motion of the levers on the
stud.

The compensating lever 56 is shown in
detail in Figures 5 and 6 and is formed with
a laterally projecting armn 57 having an up-
standing lug 58 at one end, and with a
downwardly projecting: arm 59 having an
upwardly dpx'ojecting lug 60 at one side
thereof and an aperture 61 formed therein.
Through the aperture 61 is inserted a bush-

ing 62 having a roller or pin 63 rotatably

mounted therein for the purpose of engag-
ing the cam 35 of the cam disc. The roller

63 is normally pressed toward the cam disc

115

120

125

130




18,888

by means of a leaf spring 64 which is se-
cured near one end to the compensating
lever by means of rivets 65. The free end
of the spring 64 bears against the end of the
roller or pin as shown at 66. :

The throttle lever is shown in detail in

* Figures 9 and 10 and is provided with open-

10

16

20

69 and a coil :sprin

ing 67 for engaging the control lever stud
41. Below this opening the throttle lever
is extended and bent outwardl |
at 68, for the purpose of establishing the
correct relation between the throttle lever,
the compensating lever and the cam disc.
The extension of the throttle lever is also
provided with an upwardly extending lug
70 is attached at one
end to-the lug 69 and at the other end to the
lug 58 of the compensating lever in order
to permit inde%gndent actuation of said
throttle lever. The lower terminal of the
throttle lever 53 is provided with two aper-
tures 71 and 72 which are adapted to be con-

- nected to the throttle valve of the engine and

30

to a corresponding control lever (not shown)
in the observer’s cockpit of the airplane, as
is more fully shown and described in my
Patent No. 1,427,830. The lug 60 of the com-
pensatin% lever is adapted to engage the
throttle lever in order to move the same in
one direction toward the “off” position in
accordance with the location of the cam
roller 63 on the cam 85. The coil spring 70
will move the throttle lever in the opposite
direction in accordance with the position of
the compensating lever as determined by the
cam guide 36. '

The operating lever 21 is provided with

~ a handle 78 which is pivotally connected
- thereto by means of a pin 74. The handle

40

50

carries a spring-pressed locking key 75
which is adapted to be operated to released
position by means of a push button 76 and a
rod 7. -’I%le locking key 75, when in locked

osition, engages transverse recesses 75

ormed in the lever 21 and thereby locks the
handle in operative position with respect to
the lever. en it is desired to fold the
handle, it is only necessary to press the but-

ton 76 umtil the locking key is moved out of -

the registering recesses in the handle and
lever whereupon the handle may be turned

- about the pivot 74 until it is in parallel rela-
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tion to the lever 21. By making the handle
foldable, as above described, more room is
afforded in the cockpit when it is desired to

operate for some time with a fixed angular-

ity of the propeller blades. . 7
If it is desired to change the angularity
of the propeller blades from a normal flying
itch to a reverse pitch, the handle 73 is
olded outwardly to operative position and
the operating lever is turned in the desired

- direction. This results in the rotation of the

shaft 18, pinion 23, the cam disc 35, and
sprocket 29, which actuates the propeller re-

as shown.

‘toward  open position.

i

versing mechanism. . The cam roller 63 is in
contact with the cam at some point of its

contour and, as the cam disc rotates, the cam

roller will position the compensating lever
56 in accordance with the contour of the
cam. The lug 60 of the compensating lever
contactsc with the throttle lever and moves
the same toward closed position as the pro-
peller approaches the mean pitch adjust-
ment. Continued movement of the handle
will move the shaft in the same direction
and further change the angularity of the
blades from mean pitch to reverse pitch and
simultaneously the cam guide acts on the
compensating lever Whicﬁ, acting through
the spring 70, will tend to move the throttle’
In this way the
throttle valve may be automatically con-
trolled in accordance with the angular posi-
tion of the propeller blades. For safety
purposes, the cam 35 is so shaped as to move
the throttle valve to idling position for a
considerable period before the propeller
blades actually pass through the mean posi-
tion or between the points i and B indicated
in Figure 7. The spring 70 also permits the
throttle valve to be manually moved at any
time to the “off” position when the cam
roller is located in the groove between the
cam and cam guide.
passed through the groove and the propeller
blades are in full reverse pitch and after
the airplane has stopped, the throttle lever
is manually swung to “off” position and the
roller is moved from the cam by means of
the spring 70, as shown in Figure 7. It is
only necessary to reverse the direction of
rotation of the handle 73 to bring the blades
from full reverse pitch, through mean pitch,
to normal flying pitch. Rotation of the cam
disc_corresponding to this reverse rotation

en the roller has ¢
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of the handle will cause one or the other of -

the cam surfaces 38 to eng,t’zge the cam roller
position and di-

while the latter is in “o
rect the same to the inclined surface 37,
whereupon continued rotation of the disc
will cause the roller to engage this surface
87 and yield against the tension of the
spring 64 and ride on cam guide until it reg-
isters with the groove between the cam and
cam guide, which will occur approximately
at the “off” position of the cam when the
spring will snap the roller into the groove.
The cam surface 38" will direct the roller
into the groove between the cam and cam
guide in case the roller should become dis-
placed from the cam during the rotation of
the shaft 18 in a direction for changing the
of the propeller blades from normal
to full reverse. : . ,

‘When the propeller blades are in normal
flying position, the roller is located midway
of the circular surface 80 and rotation of the
shaft 18 in one direction or the other moves
the surface 80 to one side or the other of
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this middle point. This surface 80 is of suf-
ficient extent to allow the angularity of the
blades to be increased or decreased a

which the shaft 18 is rotated. When flying
at high altitudes without using the super-
charger, the angularity of the blades should

be decreased while for still higher altitudes:

the supercharger should be utilized and the
angularity of the blades increased. As the
surface 80 is concentric with the ¢enter of

the cam disc, changes in angularity of the.

pro?teller» blades caused by movements of the
shaft 18 within the extent of this surface
will not affect the position of the throttle
which is open when roller 63 contgets with
surface 80, S

bracket 10 for the mounting of a plurality

of control levers whereby the same may be

readily frasped and manipulated by the
pilot and at the same time a compact con-

struction is proviued.
It is obvious that

modifications in the structure herein shown

‘and described without departing from the

spirit and scope of my
in the appended claims.

I claim:— - : . 4

.1. In an aircraft having an internal com-
bustion engine and a reversible propeller, the
combination with means for operating the
throttle valve of the engine and a device for
changing the angularity of the blades of the
propeller, of a mechanism for controlling
the movements of said throttle valve in ac-
cordance with the angular position of the
propeller blades when changing from a for-
ward to a reverse pitch, a compensating de-
vice for permitting the actuation of said
means to an ¢ off ” position regardless of the
position of said mechanism, said compen-
sating device having further compensating
means permitting said throttle valve to re-
main in an “ off ition when the an?lar
position of the blades is being changed from
a full reverse to a forward or a normal fly-

invention as defined

‘ing position.

9. In a control mechanism for an engine,
an engine throttle valve and a reversible
ropeller, the combination with a throttle
ever and a device for changing the angu-
larity of the blades of the pr’ogeller, of means
for automatically closing said throttle valve

when the angular position of the blades is

assing through a neutral point, and means
or automatically opening said throttle valve
when the blades are being moved from neu-
tral to full ‘reverse, said last mentioned
means bei
being moved from neutral to full ahead.

3. In a control mechanism for an engine,
an engine throttle valve and a reversible
propeller, the combination with a throttle

ut five
" degrees degnding upon the direction in -

invention '-aléo utilizes the control .

, 7 hat those skilled in the art
5 to which this invention appertains may make

‘ineffective when the blades are:
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"lévé;:' and s device for changing the angu-
larity of the ‘blades of the propeller, of

means for automatically closing t1e
valve 'when the angular position of the blades
is passing  through 's neutral point, and
means for automatically opening said throt-

sald throttle

70

tle valve when the blades are being moved
from neutral to full reverse, said last-men- -

tioned means being ineffective when the
blades are being moved from neutral to full
ahead, and a compensating device permit-

75

ting actuation of said throttle valve at any -

time independently. of the position of either
of said means. '
- 4, In a control mechanism for an engine,
an engine throttle valve and a reversible
ropeller, the combination with a throttle
Jever and a device for changing the angu-
larity of the blades of the propeller, of a cam
actuated by said device for ‘automatically
closing said throttle valve when the angular
position of the blades passes through a neu-

tral point, and a cam guide cooperating with

said cam for automatically opening said
throttle valve when the blades are being
moved from neutral to full reverse, said cam

guide being ineffective when the blades are

being
tions. . : -
5. In an aircraft having an engine and a
reversible propeller, the combination with
means for operating the throttle valve of

moved from neutral to full ahead posi- -

the engine and a device for changing the -
angularity of the blades of the propeller, of -

mechanism for opening and - closing the

100

throttle valve in accordance with the angu: -
lar position of the pl_'oseller blades, said

mechanism including a device to allow the
throttle valve to remain open a definite
amount for a predetermined portion of the

05 ¢

change in angulairty of the blades when the -

blades are approximately in a normal flying

position, ,

" 6. A control mechanism for aifcraft» hav- :

ing a reversible -ﬁ;dpeller and an engine

rovided with a throttle valve, comprising
in combination, a rotatable shaft, a cam disc
rotatably mounted on said shaft, gearing
for operating said cam disc from the shaft,

" a throttle lever, devices adapted to be ac-

tuated by the cam of said cam disc for au-

110

115

tomatically positioning the throttle valve, -

and means connected to said shaft for
changing the angularity of the propeller
blades simultaneously with the automatic
movements of the throttle valve. S

120 -

7. A control mechanism for aircraft h_a‘:;v- '

ing a reversible propeller and an engine pro--
vided with a throttle valve, comprising in
combination, ‘a- bracket, a rotatable shaft
mounted therein, a cam disc rotatably
mounted on said shaft, %;earing for operat-
ing said cam disc from the shaft, a throttle
lever mounted on said bracket, compensat-
ing devices adapted to be actuated %ey the
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b

cam of said disc for automatically position-

ing the throttle valve, and means for chang-
* ing the angularity of the propeller blades.

" 8. A control mechanism for aircraft hav-
5 ing a_reversible propeller, and- an engine

provided with a throttle valve, comprising

in combination, a bracket, a rotatable shaft

mounted therein, a cam disc rotatably

mounted on said shaft, gearing for operat-

6 ing said cam disc from the shaft, a throttle
lever mounted on said bracket, compensat-
ing devices adapted to be actuated by the
cam of said disc for automatically position-
ing the throttle valve, and means for chang-

5 ing the angularitl}(f of the propeller blades in-
cluding a sprocket wheel secured to said

i shaft. .

9. A control mechanism for aircraft hav-
ing an engine provided with a throttle valve

20 and a reversible propeller, comprising in

combination, a rotatable shaft, a cam disc

rotatably mounted on said shaft, gearing op--

¥ eratively connecting said cam disc with the
~ shaft, a throttle lever, devices adapted to be

25 actuated by the cam of said cam disc for
- automatically positioning the throttle valve,

" ®:combination,
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means connected to said shaft for changing

" the angularity of the propeller blades simul- -

taneously with the automatic movements of

- 30. the throttle valve, and an operating ‘lever

: provi%ed with a foldable handle for rotating
- .said sHaft. ‘ ,
10. A control mechanism for aircraft hav-
ing a reversible propeller, comprising in
a rotatable shaft, a cam rota-
tably mounted on said shaft, means for ro-
tating said cam fpom the shaft, a throttle
lever, a compensating lever, resilient means
connecting said levers, means on the compen-
sating lever adapted to engage and move
said throttle lever, means carried by said
compensating lever for engaging said cam
and means for changing the angularity of
the propeller blades.

11. A control mechanism for aircraft hav-
ing a reversible propeller, comprising in
combination, a rotatable shaft, a disc ro-
tatably mounted on said shaft. a cam carried
by said disc, means for rotating said disc
from the shaft, a. throttle lever, a compen-
sating lever, a spring connecting said levers,
a lug on the compensating lever adapted to
engage and move said throttle lever, a roller

* carried by said compensating lever for en-
gaging said cam, and means for changing
the angularity of the propeller blades in-
cluding a sprocket wheel secured to said
shaft.

-12. Al control mechanism for aircraft,
comprising in combination, a rotatable shaft,
a disc rotatably mounted on said shaft, a
cam and a cam guide carried by said disc
in spaced relation, means for rotating said
shaft, a throttle lever, a compensating lever,
8 lug on the compensating lever adapted to
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Jation,

‘the pitch of the propeller,

engage and move said throttle lever, a spring
connecting said levers and permitting inde-
endent manual actuation of said throttle
ever, and a spring-pressed roller carried by
sald compensating lever and adapted to en-
gage said cam, said cam guide having cam
surfaces formed thereon for directing the

roller a%ainst' said cam when manually dis-

placed therefrom.

13. In an aircraft having an internal com-
bustion engine and a reversible propeller, a
control bracket having a rotatable shaft
and a stud mounted therein in spaged re-
a throttle lever mounted on said stud,
means connected with said shaft for revers-
ing the angularity of the propeller blades,
and co-acting devices between said shaft
and throttle lever for automatically actu-
ating the latter in accordance with the
angular position of the propeller blades.

14. A control bracket for aircraft having
a stud mounted therein, a phirality of con-
trol levers pivotally mounted on said stud,
friction discs interposed between said levers
for yieldingly holding the latter in adjusted
position, and devices carried by said discs
for limiting the travel of said levers.

15. In an aircraft having an engine.and a
reversible propeller, the combination with
means for operating the throttle valve of the
engine and the device for changing the
angularity of the blades of the propeller, of
mechanism for opening and closing the
throttle valve in accordance with the angu-
lar position of the propeller blades, said
mechanism including a device to maintain
the throttle valve in its idling adjustment
for a substantial pre-determined portion of
the change'in angularity of the blades when
the blades are in and near a neutral posi-
tion. .

16. In an aircraft having a motor and a
reversible pitch propeller, means
ing the pitch of the propeller, means for
changing the speed of the motor and means
for automatically keeping the motor at idling
speed for an interval greater than that taken
by turning the propeller blades through
neutral position and for automatically in-
creasing the speed of the motor when the
blades have been adjusted to near a full
reverse position from normal, said last men-
tioned means being operated by the move-

-ment of the first mentioned means to actuate

the speed changing means of the motor.
17. In an aircraft having a motor and a
reversible pitch propeller, means for varying
means for chang-
ing the speed of the motor and means for
automatically keeping the motor at idling
speed for an interval greater than that taken
by turning the propeller blades through
neutral position and for automatically in-
creasing the speed of the motor when the
blades ﬁave been adjusted to near a full re-
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verse position from normal, said last men-

tioned means being also operable to reduce

the of ‘the motor as the first men-

tioned means:is moved from the full re-
5 verse toward the neutral position.

18. In an sircraft having a motor and a
reversible pi\tch propeller, means for varying
the pitch of the fropeller, means for chang-

- ing the speed of the motor and means for
" 10 automatically keeping the motor at idling
' speed for an interval greater than that taken
. by turning the propeller blades through

15,888
neutral position and for automatically in-

reverse position from normal, said last men-

sition. of the first mentioned means.

c ) of the motor when the
blades imve"been adjusted to near a ‘full

tioned means being operated by the move-
ment of the first mentioned means to actuate
the speed changing means of the motor, and
further means- for permitting the manual 2
movement of the motor control means to de-
crease the motor speed regardless of the po-

- ERNEST G. McCAULEY.




