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This inWention relates to improvements in con 

trol means for rudders and the flaps thereon, and 
referS to an arrangement whereby a rudder and 
ltS flap may be operated through a single actuat 
drag rOd. 

It is an object of the invention to provide a, 
COntrol meanS for a rudder and its flap including 
a, reSilient connection whereby pivotal movement; 
of the flapprecedes that of the rudder so that the 

| inclination of the flap, and the air forces acting 
thereOn, may be utilized to assist in mowing the 
rudder', 
rudder is materially lessened, particularly in the 

' case of larger airplanes fying at high speeds, 
though the arrangement is such that; perceptible 
effort; is required to mowe the actuating rod whern 
flying at slower Speeds So that the pilot is not 
depriwed of the Sense of touch whereby he ascer 
tainS that the mechanism is correctly positioned. 
Another object of the invention is to provide 

Such a, COntrol means including locking means 
for the flap to prevent; fluttering and normally 
holding it rigid with the rudder. Because with 
Out Such locking means, due to the resilient con 
nection, there Would be a tendency for the fiap to 
flutter at relatively slow speeds and thereby ma 
terially reduce the critical speed of the airplane. 
A further object of the invention, in its pre 

ferred form, is to prowide such a control means 
including power driven means set in motion by 
moWement of the actuating rod for imparting 
mOWement tO the flap, because ' the inclusion of 
Such a locking means adds considerably to the 
éffort required tO mowe the flap so that consider 
able force must be exerted to mowe the rod if the 
entire mOWement is to be obtained by the exertion 
Of manual effort;. 
Another object of the invention is to provide 

Such a control means for a rudder and its flap in 
cluding auxiliary means, preferably operated 
through a Second motor, for adjusting the posi-- 
tion of the flap independently of the rudder, 
Such an arrangement materially increases the 
'factOr of Safety because it prevents pivotal move 
ment Of the flap to other positions while the 
ruldder remainS Stationary, and consequently fine 
adjustment of the flap may be obtained to pro= 
duce an exactly balanced condition. T is prefer 
able that Such motorS be electrical because the 
Wiring and connections therefor are quite light; 
in Weight, and again the use of long rods or 
Other partS required in Some other forms of in 
Stallation Would result in a springy installation 
that WOuld permit fluttering of the flap to occur, 
in addition to Which Such types of installation 
WOuld neceSSitate the inclusion of greater addi 
tiona1 Weight. 

Yet another object of the invention is to pro 
wide Such a control means including one motor 
for imparting mowement to the flap upon nowe 
ment of the actuating rod whereby the rudder is 
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also moved, and a second notor for imparting 
independent mowement to the flap, and to include 
dual connections and wiring so that either m0tor 
may be operated-through each Switch. 
Hawing thus briefly and broadly stated some of 

the objects and advantages of the invention we 
will now proceed to describe the latter with the 
aid of the accompanying drawing, in which: 

Figure 1 illustrates the invention including 
manual means for obtaining the entire mOWement; 
of the rudder and its fiap. 

Figure 2 shows a, modification of the inveration 
wherein mowernent of the actuating rod causes 
mowement of the dap through power driven 
188.S. 
Figure 3 is a further modification wherein a, 

second motor is employed for imparting inde 
pendent; pivotal movement to the flap for pur 
poSes of trimming, and 

Figure 4 is a reduced wiew of the modification 
shown in Figure 3 including the dual wiring for 
the two motors and means for energizing either' 
mot0r' by cloSirag either? SWitch. 

Referring first to Figures 1 and 2. f? designates 
a, rudder pivoted at #d, and 2 is a, flap pivotally 
mounted On the rudder at 2dt. 3 denotes a, por 
tion of an actuating rod intended to be mowed 
axially. This rod terminates at one extrermity in 
a cylinder 3d ha.wing a piston 3b therein which 
is nOrmally maintained Substantially centrally 
therein by Opposed Springs 4 and éd. Extending 
from the end of the cylinder 3d renote from the 
actuating rod 3 and integral with the latter is a, 
rack 't which meshes with a pinion 6 mourated for 
rotation on a pistora rod 3c extending from the 
pistora" 8b. 

Referring now to Figure 1, connected to the 
pinion 6 for rotation therewith is a flexible shaft; 
8 the Opposite extremity of which is connected 
to a Spindle 9 mounted in bearings $d? secured to 
the ruldder f. This Spindle 9 is threaded to en 
gage a, nut l0 which is held against; rotatiora in 
a fork If the other extremity of which is secured 
`to a reach rod 5, and the opposite extremity of 
the Said reach rod is connected to the fiap 2 to 
mOWe it about its axis 2a. The fork [ is pro 
wided with opposed slots fd? to receive trunnions 
l0d. extending from the nut 0 to permit; the rod 
5 to change its longitudinal alignment; as it moves 
to impart rotation to the flap 2 about its pjwot; 
axis 2d. 
'The operation is briefly as follows: When the 

rod. 3 is mowed axially in either direction the rack 
'll cauSeS rotation of the piston 6 and turns the 
Spindle 9 through the filexible Shaft; 8. Then the 
reach rod 5 is mowed to turn the flap 2. During 
the initial portion of the mowement of the actuq 
acting rod 3 the piston 3b remains stationary due 
to its arrangement between the opposed springs 4 
and éat. However after the flap has been turned 
to a predetermined angle and one of the springs 



é or a has been sufficiently compressed the pls 
ton 3b and its rod 3c commence to move thereby . 
rotating the rudder | about its axis da. Thus 
movement of the flap 2 occurs first, and when it 
has been moved to a predetermined angular posi 
tion the air •forces acting thereon tend to nove 

; it, and the rudder . I thereby rnaterially reducing 
the effort , that would otherwise be required to 
move the said rudder. Again due to the fact 
that nowement of the flap 2 and reach Fod 5 is 
obtained through rotation of the spindle 9 in the 
nut [0, air forces acting upon the flap cannot 
change' its angular position aS the Said spindle 
and nut; combination constitute a locking meanS 
Which preciudes any Such mowement. 
In the modification shown in TFigure 2 the poin 

ion 6, which is again in mesh with.' the rack T," is 
Secured to a rotary contact member' f2at Which 
intermittently closes connections between leads 
|l3 and 3d in a SWitch mechanism 2. The leadS 
l3 terminate in an electric motor fl4, and the 
leads l3d are connected to a.source of power 29. 
'Thus when the pinion 6 is turned through move 
ment of the actuating rod 3 the motor l4 is in 

` termittently energized. Connected to the Shaft 
' of the motor f 4 is a Worm. I5 which meshes with 
a segmental gear 6 mounted for rotation upon 
the rudder . . Connected also to the gear l6 is 
one extremity of the reach rod 5 the other end 
of which is again connected to the flap 2 to turn 
the latter about its axis. Consequently in this 
embodiment, less manual effort is required to turn 
the flap 2 because' it is merely necessary to turn 
the rotary contact member 2d and thereby en 

When the motor 4 is intermittently rotated 
the nut; !8 and shifter yoke {9 are mowed thereb 
mowing the toggle-like connection 20, 2, 22 an 
23 and the rod ? to cause mowement of the flap.2. 

5 'Then the pin 22at is held stationary by the lever 
2d. On the other hand When the motor’ 25 is 
energized the worm 26 is turned thereby mowing 
the lewer 21at and causing mowement of the reach 
rod $ through the arms 20, 2, 22 and 23. Dur 

]0 ing that, time the pin 20d is held stationary by the 
shifter yoke f9. It will be noted that due to the 
driWe imparted from the motors l4 and 25 through 
the threaded Shaft ll and nut, f8, and worm 26 
and Segmental gear 2T respectively, that the fiap 

]5 2 is positively held against piwotal mowement un 
til and unless either the Shaft l' or the worm 26 
is turned. ? 

In Figure 4 leads 32 and .32d connected to a 
SWitching means 33 normally connect the motor 

20 25 With a manually operable intermittent rotary 
SWitch 28. But, So that either motor f4 or 25 can 
be operated through either Switch !2 or 28, the 
leads 32d from a Source of power 30, or the leads 
l3 from the Source of power 29, can, through the 

5 meanS 33 be Selectively connected to either set of 
|leads 32 or 3[.. 
While in the foregoing the preferred, embodi 

mentS of the invention have been described and 
ShoWra, it is understood that the control means 

30 iS SuSceptible to such further alterations and 
modifications as fall within the scope of the ap 
peraded claims. 
What, We claim is: 
1. A control means of the character described 

ergize the motor l4 by. which power is supplied 85 comprising a rudder mounted for mowement, and 
to move the flap through the segmental gear d6 
and reach rod 5. In this case again 8air forces 
'cannot cause mowement of the fiap upon the rud 
der because the segmental gear f6 is positively 

having a flap pivoted thereon, an actuating rod 
| yieldingly connected to the rudder for mowing 
the latter, and means cooperable with the rod on 
initial mowement thereof for imparting pivotal 

held against rotation by the worm l5 unless the 40 movement to the flap prior to movement of the 
latter is turned by the motor I4. 
In the modification shoWn in Figures 3 and 4 

the actuating rod 3 is again prowided with a 
cylinder 3d hawing , an integral rack 3c, and a 
piston 3b in the cylinder hawing opposed springs 
4 and 4d exerting pressure in opposite directions 
against it. Movement of the rod 3, in the man 
ner already"described rotates an intermittent ro 
tary contact member in a switch mechanism 2 
to operate the motor l4 through leads l3 and 
in "Figure 4 also, through other leads 3 normally 
connected thereto by a switching means 33. In 
this instance the Second motor 25 is also provided 
for trimming the flap 2 and mowing it entirely in 
dependently of the rudder . 

Extending from the motor i8 is a threaded 
shaft; ll hawing a nut I8 thereon from which a 
double-arned lewer i9 piWoted in the rudder at 
f9d is actuated. Piwotally connected to the lewer 
l9 by a pin 20d are two arms 20 and 2, which 
are in turn piWotally connected to other arms 22 
and 23 by pinS 2fld and 23d respectively, while the 
arms 22 and 23 are also piWoted to one another 
by a, pin 22at. Thus the arms 20, 2, 22 and 23 
are disposed in the form of a parallelogram and 6 
together make a toggle-like connection. 
The Shaft of the motor 25 has a worm 26 there 

on which meshes With a Segmental gear 2 piw 
oted on the rudder' l and hawing an integral 

' 1ewer 2Tld. Piwoted on the latter is a link 24 the ' 
opposite extremity of which is connected to the 
pin 22d. The adjacent extremity of the reach 

" rod 5 is also pivoted on the pin 28d, and the pin 
22at is vertically imowable in a slide 40 mounted 
upon the rudder f. 

5 5 

rudder When the rod is mowed, said means in 
Cluding coacting elements preventing mowement 
Of the flap by air forces exerted thereon. 

2. A control means comprising the combina 
45 tion Set forth in claim 1, wherein the means for 

imparting mowement to the flap includes a no 
tor Set in motion by mowement of the rod. 

8. A control means comprising the combination 
Set forth in claim 1, , including a second means 

0 for mOWing the flap pivotally while the actuating 
rOd and coacting elements remain stationary. 

4• A control meanS comprising the combination 
Set forth in clian l, Wherein means for impart 
ing movement to the flap include a motor set in 
motion by mowement of the actuating rod, and 
a SeCOnd independently operated motor for now 
ing the flap pivotally while the rod and coacting 
elements remain stationary. 

5. A control meanS of the character described 
(;0 Comprising a rudder mounted for pivotal move 

ment and hawing a flap pivoted thereon, an ac 
tuating rod, a motor, means setting the motor in 
Operation upon initial movement, of the rod, and 
meanS Operated by the motor for mowing the flap, 

5 Said rod being connected to the rudder' through a 
lost motion connection to ' impart mowement; 
thereto. 

6•' A control means comprising the combination 
Set forth in claim 5, "Wherein the means for set 

70 ting the motor in operation includes means for 
intermittently operating the motor during con 
tinued mowement of the actuating rod. 
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