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1

This invention relates to the control surfaces
of airplanes and relates more particularly to pro-
viding an improved and simplified construction
of the same.

The conventional airplane confrol surfaces
consist of ailerons on the trailing edges of each
wing, and tail surfaces consisting of a horizontal
structure composed of a stationary stabilizer and
movable elevators, and a vertical structure com-
posed of a stationary stabilizer and a rudder
member. Operation of the ailerons and eleva-
tors and rudder surfaces for the purpose of in-
creasing or decreasing the altitude or changing
the course of an airplane are well known to those
skilled in the art. :

Ordinarily, the ailerons and elevators are con-
trolled by one mechanism and the rudder is con-
trolled by another.

In the past various attempts have been made
to interconnect the various controlling media in
order that they may be controlled by a single
mechanism. In order to accomplish this pur-
pose several ideas have been advanced.

One prior method of simplifying the control of
airplanes has been to eliminate the movable
rudder surface and supplanf the same by one
or more stationary vertical stabilizers. The ele-
vators used in this type of structure are substan-
tially conventional. The ailerons and elevator
surfaces are interconnected in such a manner
that a change of direction is obtained by bank-
ing the plane by the raising and lowering of the
appropriate ailerons and changing the course by
the proper operation of the elevator. In such an
instance the elevator is raised while the plane is
banked in the same manner as the elevator
would be raised to gain altitude when the plane
is in leve] flight. Operation of the elevator in
this manner while the plane is banked tends to
force the tail down and the nose of the plane up,
and one difficulty of this method of controlling
an airplane has been that all turns, made with-
out adjustment of engine speed, are climbing
turns.

Another method of simplifying the operation
of airplane control has been to eliminate the
movable elevator and supplant the same with a
large horizontal stationary stabilizer. The con-
ventional rudder is preserved. Change in ele-
vation is obtained by increasing or decreasing the
engine speed. The ailerons and rudder are in-
terconnected and in order to turn, the plane is
banked and the rudder is used as conventionally
used. This generally results in a skidding turn
in which the tail of the plane rises and swings
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away from the turn. If such g maneuver is ac-
complished without increasing engine speed, ele-
vation is lost.

It is obvious that the above attempted solutions
are unsatisfactory in that they sacrifice maneu-
verability.

The object of my invention is to provide sim-
plified tail surfaces, the movable elements of
which have both horizontal ahd vertical compo-
nents when the-airplane is on an even keel.

It is a further object of the invention to pro-
vide an airplane in which neither of the afore~
said turning difficulties is present.

It is a further object of the present invention
to provide an airplane in which the ailerons and
tail surfaces are connected in such a manner that
the tendency to spin is eliminated.

It is a further object of the present invention
to provide an airplane control system whereby
the airplane may be operated entirely by a single
mechanism and where no maneuverability is lost,
which airplane is easy to operate and in which
the opportunity of error by the pilot is reduced to
a minimum.

Other objects and advantages of the invention
will be apparent from the following description of
certain preferred embodiments thereof as illus-
trated in the accompanying drawing.

Referring to the drawing:

Fig. 1 is a top plan view of the tail surfaces or
empennage of an airplane,

Fig, 2 is a rear elevational view of tail surfaces
or empennage of an airplane,

Fig. 3 is a side elevational view of the tail sur-
faces or empennage of an airplane,

Fig. 4 is a plan view of an airplane showing
the control surfaces and control cables of an air-
plane, and

Mg, b is a plan view of the mechanism for oper-
ating the control surfaces of an airplane.

Fig. 6 is an expanded view of a portion of the
operating mechanism.

Ag shown in Figs. 1, 2 and 3, the empennage or
tail surfaces of my airplane consist generally of
stabilizers 1 and 2 and their complementary
movable -tail surfaces 3 and 4. Members 3 and
& are mounted upon members | and 2 respectively
by virtue of rods 5 and 6 which pass through
members 3 and § and the abutting ends of which
may be journaled in stationary stabilizers § and
£ respectively in any convenient manner allow-
ing movement of surfaces 3 and 4 about the axes
of rods 5 and 6. Extending perpendicularly from
the upper surfaces of members 3 and & are pro-
vided brackets T and 8 respectively, to which are
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connected control cables 8 and (0 respectively.
Extending perpendicularly from the lower sur-
faces of members 3 and 4 are provided brackets
{7 and 18 to which are connected control cables
21 and 22 respectively. Operation of the cables
§ and {8 and 21 and 22 will be explained here-
after.

I have provided stabilizer {6 which in the pre-
ferred embodiment is shown as depending from
the fulselage, although this is merely a preferred
embodiment which may be placed above the
fuselage in conventional position without alter-
ing the concept of my invention, Rudder mem-
ber {5 is adapted to move with respect to stabi-
lizer 16 and may be connected to said stabilizer
and to the fuselage by means of a shaft 28 which
I have shown extending the length of the rudder
and into the fuselage. I have provided brackets
{i and 12 extending perpendicularly from said
rudder surface {5 which brackets are connected
to control cables 13 and {4 respectively. Oper-
ation of control cables 13 and 14 will be described
hereinafter. Rudder {5 is used only while taking
off and in landing and is not used while the
plane is in ordinary flight. Rudder {5 and the
enlarged stationary stabilizer 16 are for the pur-
pose of lending directional stability to the plane.

It will be noted that stabilizers | and 2 and
movable members 3 and 4 differ substantiaily
from the conventional elevators. and stabilizers.
Conventional stabilizers and elevator surfaces are
substantially parallel to the horizontal axis of
the airplane, and conventional elevator surfaces
have merely a vertical component.

It will be noted tfrom Fig. 2 that stabilizers 1
and 2 and tail surfaces 3 and 4 are not parallel
to the horizontal axis of the airplane but are set
at an angle of approximately 30° to said axis.
These surfaces have both a horizontal and ver-
tical component and- it will be clear that oper-~
ation of either or both surfaces 8 and 4 affects
both components and will affect the position of
the airplane with respect to its horizonta]l and
vertical axes rather than with respect to a sin-
gie axis as is the case in previous control sur-
faces.

By virtue of their having both vertical and
horizontal components, the tail surfaces also
act as stabilizers with respect to the vertical and
horizontal axes of the airplane. These sur-
faces can be so built that the projected surface of
each of the tail surfaces will approximate the
area of the conventional rudder and elevators.

The area of the conventiona] tail surfaces is
determined by well known formulae which take
into account among other things the size of the
plane, the weight of the plane, the tail arm
length, cruising speed, etc., and the size of the ele-
vators or rudder may easily be determined. It
will be recalled however that each of the con-
ventional surfaces have but one component and
control the plane with respect to only one of its
three  axes. The same factors, that is size,
weight, tail arm length, cruising speed, ete., gov-
ern not only the size of the tail surfaces of the
present invention, but alsoe the dihedral angle of
the surfaces. Since each of tail surfaces 3 and
4 have two components, it is clear that the di-
hedral angle of these surfaces is governed by the
amount of control-desired with respect to the
vertical and horizontal axes of the plane. The
size of the surfaces is easily determined as pre-
viously pointed out. The dihedra] angle will be
greater if greater control about a vertical axis is
desired and will be less than shown if the great-
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est desired control is with respect to the horizon-
tal axis.

When a plane equipped with my invention is
banked to the right, for example, the horizontal
projected surface of the tail surfaces decreases
and the down force upon the tail surfaces is
lessened. XHowever upon the raising of tail sur-
face 4, a compensating force is created against
the surfaces of members 4 and 2 as well as on
the more nearly horizontal fin { and the plane
will maintain a level flight. The same result
naturally occurs when the plane is banked to the
left.

In Fig. 4 T have shown the adaptation of my
invention to a conventional dirplane. The em-
pennage is constructed integrally with fuse-
lage {9,

Other control surfaces are ailerons 23 and 24
on wings 25 and 26 respectively. Extending ver-
tically from said ailerons are provided brackets
27 and 28 respectively which in turn are con-
nected to cables 3! and 29 respectively. Brackst
21 is attached to cable 31 and bracket 28 is at-
tached to cable 28. T have also provided similar
brackets extending vertically downward from
these ailerons, which brackets are interconnected
by means of cable 36. It will be seen that when
cable 31 is drawn aileron 23 is raised from its nor-
mal positicn with respect to wing 25, Raising of
aileron 23 in turn draws cable 30 and lowers
aileron 24 with respect to its normal position with
respect to wing 26. It is also obvious that by
drawing on cable 29 one will raise aileron 24.
Raising of aileron 24 in turn draws on cable 39
and lowers aileron 23 with respect to its normal
position to wing 25. While cables 29 and 31 can
be actuated by any conventional means I prefer
that they be operated by the device shown in Pig.
5 which I will explain in detail later in this
specification.

As previously explained rudder 15 is used only
in landing and in taking off and is controlled by
cables 13 and 4. Cables I3 and 14 in turn are
actuated by rudder bar 33 which is pivoted at point
34. This bar is operated by the feet and swinging
of bar 33 about the point 34 urges rudder 15 from
side to side as desired.

To change the course of the conventional air-
Dlane requires the proper operation of the ailerons,
the elevators, and the rudder. They must be
simultaneously operated, so that when the plane
is thrown into.a bank and when the correct angle
of bank is attained the controls may be neu-
tralized and the plane continues to swing in the
turn. If the proper angle of bank has been
attained the proper degree of turn will be at-
tained, but if the angle of bank has been too great
or too little, further operation of the controls
will be necessary.

Change of direction of an airplane equipped
with my invention may be briefly described as fol-
lows: In order to turn to the right, aileron 24 is
lowered, aileron 23 is raised, tail surface 4 is
raised,-and tail surface 3 is allowed to remain in
its neutral position. Lowering of aileron 24 and
raising of aileron 23 raises wing 26 and lowers
wing 25 and places the plane in what is known
as a bank. This increases the horizontal com-
ponent of tail surface 2 and when tail surface 4
is raised, the tail of the plane is forced to the left.
In order to turn to the left, aileron 24 is raised,
aileron 23 is lowered, tail surface 3 is raised, and
tail surface 4 remains in neutral position.- In this
instance wing 25 is raised and wing 26 is lowered
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and tail surface | acquires a greater horzontal
component.

Since tail surfaces 3 and 4 have vertical com-
ponents it is clear that in order to gain altitude
both tail surfaces 3 and 4 are raised, while, in
order to lose altifude, tail surfaces 3 and 4 are
depressed. In discussing the aforesaid maneu-
vers I have assumed a constant engine speed.
However it is possible, as with conventional air-
planes, to gain or lose altitude by increasing or
decreasing the engine speed. Stabilizers | and 2
of my airplane have g slight negative angle of
attack. This negative angle is designed to keep
the tail of the airplane down while at cruising
speed. Increased speed increases the downward
force applied to the tail surfaces and forces the
tail of the plane down thereby causing the plane
to rise. .

It is also possible to lose elevation merely by
decreasing the engine speed of the airplane, De-
crease of speed decreases the downward force ex-
erted on the surfaces of the stabilizers and allows
the tail of the plane to rise.

I have previously pointed out that it is an ob-
ject of my invention to provide an airplane with
the minimum number of control surfaces and the
minimum number of control mechanisms. As I
have stated use of rudder {5 and its control by
rudder bar 33 is limited to taking off and landing
operations, Its use is not contemplated during
normal flight. Therefore its use generally as a
control media may be ignored. -

This restricts the essential control surfaces of
my airplane to four; tail surfaces 3 and 4 and
ailerons 23 and 24. As I have previously pointed
out increasing and decreasing altitude and a
change of course to the right or to the left may
be attained by the proper use of these four con-
trol surfaces. Furthermore, to promote safety,
it is my desire that the operator of the plane
should not be able to increase or decrease his ele-
vation while turning, except for such increases
or decreases of elevation as may be attained by
increasing or decreasing the engine speed. Fur-
ther it is my desire that at cruising speed, the
pilot may change his course to the right or left
bubt may not increase or decrease his elevation or
he may increase or decrease his elevation but may
not change his course to the right or to the left.
I have provided a simple single mechanism which
permits increasing or decreasing elevation with-
out permitting the turning to the right or left
and which permits turning to the right or left
without allowing an increase or decrease in ele-
vation. .

An airplane controlled with my mechanism in
such a manner that one cannot turn while gain-
ing altitude, will not spin as it will fall out of a
stall along its longitudinal axis and not to one
side.

This single control mechanism consists gener-
ally of steering wheel 35 mounted upon longi-
tudinal shaft 38. Shaft 36 passes through con-
trol panel 37 and is suitably journaled within
block 38 for rotation and for longitudinal move-
ment with respect thereto. The lower end of
shaft 86 is suitably journaled for longitudinal
and rotational movement within block 41 which
in turn is afiixed to bulkhead 42, Between sta-
tionary blocks 38 and 41 are provided blocks 39
and 40 which are adapted for longitudinal move-
ment with respect to the shaft 36.

On the lower end of shaft 36 I have provided
a sleeve 43 which is adapted to fit over both shaft

15

20

30

35

40

50

55

60

65

75

6 .

36 and a flexible shaft 44. Pins 45 and 46 are
adapted to pass through members 44, 36 and 43
to insure their coordinated rotational movement
with respect to each other. Affixed to the lower
end of a flexible shaft 44 I have provided sheave
45. Rotation of steering wheel 35 causes like
rotation of sheave 45, Cables 29 and 31 are
adapted for frictional engagement with sheave
45 and are operated thereby. For example,
clockwise rotation of steering wheel 385 imparts -
clockwise rotation to sheave 45 and winds cable
31 upon sheave 45 and unwinds cable 29. ‘Wind-
ing up of cable 31 raises aileron 23 which, as pre-
viously pointed out, exerts a pull upon cable 30
and consequently lowers aileron 24. Counter-
clockwise rotation of wheel 85 imparts counter-
clockwise movement to sheave 45 and winds
cable 29 upon sheave 45 and unwinds cable 31.
Winding up of cable 29 raises aileron 24 which
exerts a pull upon cable 30 and lowers aileron 23.
It is obvious from the above that clockwise rota~
tion of steering wheel 35 banks the plane to the
right while counterclockwise rotation of steering
wheel 35 banks the plane to the left.

Also journaled upon shaft 36 I have provided
blocks 39 and 40 which are adapted for longitu-
dinal movement with respect thereto.  Rotation
of blocks 39 and 48 may be prevented by any con-
ventional guide means such as a cooperating pin
adapted to slide within' a slot in a stationary
member. I have provided a keyway 39¢ in block
39, the forward portion of which is spiral and
the rear portion of which is annular. Pin 56 on
shaft 36 is adapted to lie within keyway 39a.
Rotation of shaft 36 in a clockwise direction
causes pin 56 to follow the spiral portion of key-
way 392 and results in camming action of pin
55 in said keyway which camming action urges
block 39 rearwardly. Rearward movement of
block 38 draws cable {9 which is reaved about
suitable sheaves 46 and 48 to raise tail surface
4. It will be noted that cable 22 which is con-
nected -to downwardly ektending bracket 18 on
tail surface 4 is also connected to block 39 and

5 movement of block 29 in a rearward direction

releases cable 22 sufficiently to allow the raising
of tail surface 4. Counterclockwise rotation of
shaft 86 causes camming action in the spiral por-
tion of keyway 38«¢ and forces block 39 forwardly
until tail surface 4 is in its conventiona] position
with respect to stabilizer 2. Continued counter-
clockwise - rotation causes pin 56 to follow the
annular portion of keyway 3%¢ and imparts no
motion whatsoever to block 39.

I have provided a longitudinal keyway 40¢ in
block 46, the forward portion of which is spiral
and the rear portion of which is annular.. Pin
87 on shaft 36 is adapted to lie within keyway 40a
and rotation of shaft 36 in a counterclockwise
direction causes pin 57 to follow the spiral por-
tion of keyway 48a and results in a camming
action of pin 57 in said keyway which camming
action urges block 48 rearwardly. Clockwise ro-
tation of shaft 36 from its extreme counterclock-
wise position to the position at which pin 57 en-
ters the annular portion of keyway 40a results in
the returning of tail surface 3 to its conven-
tional position with respect to stabilizer {. Con-
tinued clockwise rotation of shaft 36 causes pin
57 to follow the annular portion of keyway 40a
and results in no movement whatsoever of mem-
ber 40 with respect to shaft 35. Block 40 is suit-
ably connected to cable 8 which is reaved about
suitable sheaves 49 and 51 and is connected to
the upper bracket T on tail surface 3. Also con-
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nected to block 48 is cable 21 which is suitably
reaved about sheaves 53 and 55 to bracket {T on
the lower side of tail surface 3. )

Thus it will be seen that counterclockwise ro-
tation of shaft 36 causes pin 57 to follow the
spiral portion of keyway 40¢ and force block 40
rearwardly thereby raising tail surface 3. The
rearward movement of block 40 draws in cable
21- which raises tail surface 3. The slot 48¢ in
the block 40 is shown in Figure 6 which, it will
be appreciated, is an expanded view. The slot
38a in the block 39 is similar with the exception
however that it lies in the opposite direction.

I have also provided pin 54 on shaf 36 which
is adapted to lie within longitudinal keyway 38a
an annular keyway 380 in stationary block 38.
The restriction of pin 54 within these two keyways
governs the longitudinal and rotational move-
ment of shaft 36 with respect to stationary block
38,

Thus it will be seen that longitudinal move-
ment of shaft 36 may take place only when pin
54 is adapted to lie within keyway 38a, and rota-
tional movement of shaft 3§ may take place only
when pin 54 is adapted to lie within the annular
keyway 38b. I have rounded the walls of key-
ways 38a and 38b where they infersect so that
pin 54 at its median position is allowed some de-
gree of movement beyond the strict confines of
these two keyways. However very litile com-
bined rotational and longitudinal movement may
be obtained. Generally speaking when longi-
tudinal movement occurs rotational movement
may not occur and when rotational movement
cecurs longitudinal movement is unobtainable.

Pins 56 and 57 and keyways 3% and 40c are
so constructed that when key 54 lies within key-
way 38q¢, pins 86 and 57 lie within the annular
portion of keyways 3%a and 40 respectively.

Operation of my simplified control system may
briefly be described as follows: Longitudinal
movement of shaft 36 may take place only while
pin 54 lies within the confines of keyway 38a
and as previously explained while pins 56 and 57
lie within the annular portion of keyways 39a
and -40a respectively of blocks 39 and 40. . There-
fore Jongitudinal movement of shaft 36 operates
cables 10 and 22 and 9 and 2! only. Longitu-
dinal movement of shaft 36 forwardly lowers tail
surfaces 3 and 4 and causes the plane to lose alfi-
tude. Rearward longitudinal movement of shaff
36 raises tail surfaces 3 and 4 and causes the air-
plane to gain altitude. By virtue of the fact
that member 44 is flexible, longitudinal move-
ment of shaft 36 has no effect upon sheave 41.

Rotational movement of shaft 36 may take
place only while pin 54 lies within the confines
of keyway 38b.

Clockwise rotation of shaft 36 causes block
39 to move rearwardly thereby raising tail sur-
face 4 and also causes clockwise rotation of
sheave 45 which raises aileron 23 and lowers
aileron .24, This results in the plane being
banked to the right and further results in the
operation of tail surface 4 which by virtue of the
bank has. an increased horizontal component
and which causes the tail of the plane to be
moved to the left. Rotation of shaft 36 in a
clockwise direction has no effect upon tail sur-
face 3.

Counterclockwise rotation of shaft 36 results
in counterclockwise rotation of sheave 45 which
raises aileron 24 and lowers aileroh 23. Fur-
thermore counterclockwise rotation of shaft 36
results in a rearward movement of block 40 which
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raises tail surface 3. Operation of the ailerons
23 and 24 throws the plane in a bank to the left,
which increases the horizontal component of tail
surface 3. Raising of tail surface 3 causes the
tail of the plane to be urged to the right and the
turn is accomplished. It should be noted that
counterclockwise rotation of shaft 36 has no
effect whatsoever upon tail surface 4 and the
same remaing in its neutral position.

‘When making turns either right or left by
turning control wheel 35 clockwise or counter-
clockwise, respectively, the control wheel is re-
turned to neutral when the desired angle of bank,
which governs the radius of the turn, is at-
tained. When the desired angle of turn is ac-
complished the airplane is brought back to an
even keel and a straight course by simply turn-
ing the wheel 3% in a direction opposite to that
used to enfer the turn and returning to neutral
when on an even keel.

Gliding turns may be made by reducing the
engine speed and operating the control wheel as
described above. Climbing turns may be made
by increasing the engine speed over normal cruis-
ing speed and operating the control wheel as de-
scribed above for a normal turn in the horizontal
plane at cruising speed.

Iclaim:

1. In an airplane having ailerons on the wings
thereof and two complementary disposed tail
surfaces, each tail surface being angularly dis-
posed with respect to the horizontal transverse
and vertical axes of the airplane to provide both
vertical and horizontal components, a control
member, means mounting the control member
for both rotational and longitudinal movement,
control means for said ailerons responsive to ro-
tational movement of the control member for
respectively elevating and depressing the respec-
tive ailerons in response to the direction of ro-
tation of the control member, and control means
for the tail surfaces selectively responsive to both
rotational and longitudinal movement of the
control member and including controlling. con-
nections responsive solely to rotational move-
ment of the control member and effecting an in-
dividual operation of the responsive tail surfaces
in response to the direction of rotation of the
control member, and also including other con-
trolling connections responsive to longitudinal
movement of the conirol member to effect a si-
multaneous similar movement of the tail sur-
faces in one direction or the other in response to
the longitudinal movement of the control mem-
ber in one direction or the other and means for
preventing simultaneous rotation and longitu-
dinal movement of said control member,

2. In an airplane having ailerons on the wings
thereof and two complementary disposed tail sur-
faces, each tail surface being angularly disposed
with respect to the horizontal transverse and ver-
tical axes of the airplane to provide both ver-
tical and horizontal components, g control mem-
ber, means mounting the control member for two
types of movement, control means for said
ailerons responsive to one type of movement of
the control member for respectively elevating and
depressing the respective ailerons in response to
the first of said types of movement of the control
member, and control means for the tail surfaces
selectively responsive to both types of movement
of the control member and including controlling
connections responsive solely to the first type of
movement of the control member and effecting
individual operation of the respective tail sur-
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faces in response to said first type of movement
of the control member and also including other
controlling connections responsive to the second
type of movement of the control member to ef-
fect simultaneous similar operation of the tail
surfaces in one direction or the other in response
to said second type of movement of the control
member, and means for preventing both types of
movement of said control member simultaneously.

3. In an airplane having ailerons on the wings
thereof and two complementary disposed tail sur-
faces, each tail surface being angularly disposed
with respect to the horizontal and transverse

10

axes of the airplane to provide both vertical and

horizontal components, a control syster in which
sald airplane is banked by the operation of the
ailerons, is caused to lose or gain altitude by si-
multaneous operation of said tail surfaces, and
is turned by the operation of one of said tail sur-
faces, a control member, means mounting the
control member for both rotational and longitu-
dinal movement, control means for said ailerons
responsive to rotational movement of the cohtrol
member for respectively elevating and depress-
ing the respective ailerons in response to the di-
rection of rotation of the control member, and
control means for the tail surfaces selectively re-
sponsive to both rotational and Ilongitudinal
movement of the control member and including
controlling connections responsive solely to ro-
tational movement of the control member and ef-
fecting individual operation of the respective tail
surfaces in response to the direction of rotation
of the control member, and also including other
controlling connections responsive to longitudinal
movement of the control member to effect simul-
taneous similar movement of the tail surfaces in
one direction or the other in response to longi-
tudinal movement of the control member in one
direction or the other, and means for preventing
simultaneous rotation and longitudinal move-
ment of said control member.

4. In an girplane having ailerons on the wings
thereof and two complementary disposed tail sur-
faces, each tail surface being angularly disposed
with respect to the horizontal transverse and ver-
tical axes of the airplane to provide both vertical
and horizontal components, a control system.in
which said airplane is banked by the operation of
a plurality of ailerons, is caused to lose or gain
altitude by the simultaneous operation of a plu-
rality of tail surfaces each having a vertical and
horizontal component, and is turned by the op-
eration of one of said tail surfaces, a control
member, means mounting the control member for
two types of movement, control means for said
ailerons responsive to one type of movement of
the control member for respectively elevating and
depressing the respective ailerons in response to
said one type of movement of the control mem-
ber, and control means for the tail surfaces se-
lectively responsive to both of said types of move-
ment of the control member and including con-
trolling connections responsive solely to said one
type of movement of the control member and ef-
fecting individual operation of the respective tail
surfaces in response to said one type of move-
ment of the control member, and also including
other controlling connections responsive to the
other type of movement of the control member to
effect simultaneous similar movement of the tail
surfaces in one direction or the other in response
to said other type of movement of the control
member, and means for preventing both of said
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10
types of movement of said control member si-
multaneously,

5. In an airplane having ailerons on the wings
thereof and two complementary disposed tail sur-
faces, each tail surface being angularly disposed
with respect to the horizontal transverse and ver-
tical axes of the airplane to provide both ver-
tical and horizontal components, a conirol sys-
tem for operating said ailerons and said tail sur-
faces in which said airplane is banked by the op-
eration of said ailerons, is caused to lose or gain
altitude by the simultaneous operation of both
of said tail surfaces, and is turned by the opera-
tion of one of said tail surfaces, a control mem-
ber mounted for rotational and longitudinal
movement, means responsive to the rotation of
said member for operating said ailerons, means
responsive to rotation of said member for operat-
ing o single predetermined tail surface, and
means responsive to longitudinal movement of said
member for operating both of said tail surfaces
simultaneously, whereby rotation of said member
operates said ailerons and a predetermined tail
surface and longitudinal movement of said mem-
ber operates both said tail surfaces but not said
ailerons, and means for preventing simultane-
ous rotation of said member and longitudinal
movement thereof.

6. In an airplane having ailerons on the wings
and two complementary disposed tail surfaces,
each tail surface being angularly disposed with
respect to the horizontal transverse and vertical
axes of the airplane to provide both vertical and
horizontal components, a control system in which
the airplane is controlled about its vertical axis
by the operation of one of said tail surfaces, and
is controlled about its horizontal transverse axis
by the operation of both of said tail surfaces, and
is ‘controlled about its longitudinal axis by the
operation of said ailerons, a control member, said
member being rotatable about its longitudinal
axis and being movable along said axis, 5 con-
trolling connection on said member responsive
to rotation of the same in one direction to op-
erate one of said tail surfaces, a second controlling
connection responsive to rotation of the mem-
ber in the opposite direction to operate the other
of said tail surfaces, a third controlling connec-
tion responsive to rotation of said member in
either direction but not responsive to movement
of the member along its longitudinal axis to op-
erate only said ailerons, a fourth controlling con-
nection- responsive to longitudinal movement of
said member for operating both of said tail sur-
faces simultaneously, means on said member for
preventing its movement along its longitudinal
axis when the same is being rotated about said
axis or for preventing its rotation about said axis
when ‘the same is moved longitudinally thereto,
said means comprising a pin adapted to coop-
erate with an X slot in a stationary bearing in
which said member is mounted, whereby when
said member is used to control the airplane about
its horizontal transverse axis the same may not
be used to control the same about its vertical and
longitudinal axes and whereby when the same is
used to control the airplane about its longitu-
dinal and vertical axes its use to control the op-
eration of the plane about its horizontal trans-
verse axis is prevented.

1. In an airplane having ailerons on the wings
thereof and a V tail assembly composed of a pair
of tail surfaces mounted at an angle of between
20 and 40° with respect to the horizontal trans-
verse axis of the airplane, each of said tail sur-
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faces haying a vertical and horizontal component,
a, control system in which said airplane is banked
by the operation of said ailerons, is caused to lose
or gain altltude by the s1multaneous operatlon of
both of sald tau surfaceg, and is turned by the
operatmn of one of said tall surfaces a single
control member means mountmg the control
member for two types of movement, control
means for said axlerons responsive to one type of
movement of the con/ trol member for bankmg said
alrplane in response to one type of movement of
the control member, azld control means for the
tau surfaces responsive to both types of move-
ment of ‘the eontrol member and including con-
trolhng connectlons responsive sclely to one type
of movement of the control member and -effect-
ing indmdual operatlon of the respective tail sur-
faces for turnmg sald alrplane in one dlrectlon or
the other in response to said movement of the
control member and also mcludmg other con-
trollmg connectlons responSWe to the other type
of movement of the control member to effect si-
multaneous 51m11ar movement of ‘said tail sur-
faces in one direction or the other to cause the
airplane to lose or gam altltude in response to
said other type of movement of said control mem-
ber, and means for preventlng both types of move-
ment of said control member sunultaneously

8. In an airplane having ailerons on the wings
thereof and two, complementary disposed tail sur-
faces, ‘each tail surface being angularly disposed
with respect to the horizontal transverse and ver-
tical-axes of the alrplane to prov1de both vertical
and horlzontal components, a control member,
oontrol means for said allerons responsive to one
type of movement of the control member for re-
spectwely elevatmg a,nd depressmg the respective
ailerons in response to sald movement of the con-
trol member, control ‘means for the tall surfaces
selectlvely responswe to tWo types of movement
of the control member and mcludmg controlling
connectlons responswe solely to said first type of
movement of the control member and effecting
individual- operatlon of the respectlve tail sur-
faces in Tesponse to sald type of movement of the
control member. and also mclndmg other con-
trollmg connections responsive to the second type
of movement of the control member to effect si-
multaneous similar movement of the tail surfaces
in ong d1rect1on or the other in response to said
other type of movement of the control member
and, means for preventmg more than one type of
movement of said control member at a time.

9. In an girplane havmg axlerons on the wings
thereof and two complementary disposed tail
surfaces, each tail surface being angularly dis-
posed with respect to the horizontal transverse
and vertlcal axes of the a1rplane to provide both
vértical and honzontal components, g ~single
control member, control means operatively con-
nected with. saxd control member for respectively
elevatmg and depressmg the respective ailerons
in response-to operation of sa.ld control means, a
second control means operatlvely connected with
said control member, including controlling con-
nections for effectmg an 1nd1v1dua1 operation of
either one of said tail surfaces alone and also
1nclud1ng other controlling connections for

effecting’ s1mu1taneous similar operation of said.

tail surfaces, and means associated with said
control member for preventmg simultaneous op-
eratmn of sald ﬁrst named control. means and
said second named controlling connections.

1,0‘ In an airplane having ailerons on the wings.

thereof-and two compiementary disposed tail sur-
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tical axes of the alrplane to proylde both vertlcal
and horizontal components, a control member,
control means associated with said control mem-
ber for said aflerons for respectively elevating
and depressing the respective ailerons in re-
sponse to operation of said control means, a secs
ond control means associated with said control
member for the operation of the tail surfaces, in-
cluding controlling connections for effecting an
individual operation of either one of said tail
surfaces alone and also including other con-
trolling connections for effecting simultaneous
similar operation of said tail surfaces, and means
associated with said control member for prevent-
ing simultaneous operation of said first named
contro! means and said second named controlling
connections.

11. In an airplane having allerons on the wings
thereof and a V tail assembly composed of a pair
of tail surfaces mounted at an angle of between
20° and 40° with respect to the horizontal trans-
verse axXis of the airplane, each of said tail sur-
faces having a vertical and horizontal compo-
nent, one confrol member, control means oper-
able by said control member for respectively
elevating and depressing the respective ailerons
in response to operation of said controi means,
a second control means operable by said control
member including controlling connections for
effecting an individual operation of either one
of said tail surfaces alone and also including
other controlling connections for effecting simul-
taneous similar operation of said tail surfaces
and means associated with said control member
for preventing simultaneous operation of  said
first named control means and said second named
controlling connections.

12, In an airplane having ailerons on the wings
thereof and two complementary disposed tail sur-
faces, each tail surface being angularly disposed
with respect to the horizontal and transverse
axis of the airplane to provide both vertical and
horizontal components, a contrel system in which
said airplane is banked by the operation of the
ailerons, is caused to lose or gain altitude by
simultaneous operation of said tail surfaces, and
is. turned by the operation of one. of said tail
surfaces, one control member including control
megns for said allerons for respectively elevating
and depressing the respective ailerons in response
to operation of said control member, a second
control means. for the tail surfaces including
control connections for effecting an individuak
operation of either one of said tail surfaces alone
and also including other controlling connections
for effecting simultaneous. similar operations.: of
said tajl surfaces is response to operation: of said
control member and. means associated: with said
control member for preventmg 51multaneous op-
eration: of said: first. named. control. means- and:
said second: named controlhng connectmns.

13. In an airplane having ailerons on the wings
thereof and two complementary disposed. tail sur-
faces, each tail surface being angularly disposed
with respect to the horlzontal and transverse
axes of the airplane to prov1de both vertical, and
horizontal components a control system in which
said arrplane is banked by the operation of the
ailerons, is caused to lose or-gain- altitude by the
51mu1taneous similar- operation- of both of: said
tail surfaces, and-is. turned. by. the operation of
one of.said. tall surfaces, a control: member, con-
trol: means. for said: ailerons associated with said:
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control miember for respectively elevating and
depressing the respective ailerons in response to
operation of said control means, a second control
means associated with said control member for
the operation of the tail surfaces, including con-
trolling connections for effecting an individual
operation of either one of said tail surfaces alone
and also including other controlling connections
for effecting simultaneous similar operation of
said tail surfaces, and means associated with said
control member for preventing simultaneous op-
eration of said first named control means and said
second named controlling connections.

TRACY S. HOLMES.
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