‘Feb. 28, 1939. S. SCHEU - 2,148,967

WING FLAP

F'iled March 21, 1938

&r

L N I
L. 2

.r-!.--"-"'------*-**"-
- -
ﬂﬂﬂﬂﬂﬂ
pal o
iiiiii
-
il )

e — ' Lnvenior:

---------

--------
--—---#--——-ﬂ ......
rrrrr

A - = i 6&&$¢‘rwcz Jc&ea,

S a2

4 #orneys



N Patenfed Feb._' 28, 1939

UNITED STATES

2,148,967

PATENT OFFICE

 WING FLAP

Siegfried Scheu, Brandenburg, Germany, assignor
to Arado Flugzeugwerke Gesellschaft mit be-
- schriinkter Haftung, Nowawes, Potsdam, Ger-

many

Application March 21, 1938, Serial No. 197,267
. In Germany August 14, 1937

4 Claims. (CI. 244—42)

‘The present invention relates to a device pro-
vided on aircrafts for altering the gliding angle.

" Under the expression “gliding angle” the in-
clination of the longitudinal axis of the body or

‘5 fuselage of an aircraft about to land with regard
to the ground is to be understood. |
The devices known hitherto for altering the
gliding angle consist of a plurality of flaps
adapted to be swung out of the supporting wing

10 or wings. These flaps are so arranged, that a
" number of same may be opened in the direction
of flight, whereas another number of same may

be opened in a direction opposite to the direction

of flight. The flaps opening in the different -

15 directions have hitherto been made of equal size
~ and have been arranged at the lower side as well
- as at the upper side of the supporting wing or
‘wings. Their adjustment has been effected in-

~ dependeéntly on each other. o
20 ‘'The known arrangements have proved to be of
- disadvantage. If the flaps are to be drawn in-
wardly, the pilot need not to expend special power
“for closing the flaps which have been opened in
the direction of flight as the wind aids in per-
o5 forming the closing movements of such flaps.

¥or the closing of those flaps, however, which

~ have been opened in a direction opposite to the
direction of flight and which with a small angle

of opening already have a particular high effect,

30 the pilot must overcome the pressure exerted
upon this flap by the wind.. The adjustment of
“these flaps, therefore, causes an undesired strain
on the pilot, besides the fact, that the operation

. of individual and separate control members for

35 the various flaps requires special attention. - |
- correspondingly' dimensjoned hollow spaces or re-

 Similar conditions prevail on opening of those

flaps which are swung out into the direction of

 flight. In this case also on performing the open-

~ * ing movement the pilot must overcome the re-

- 40 sistance due to the wind acting upon the fiap on
- - opening. I | |

" The problem to be solved by the invention con-

 sists in improving the devices serving to alter

‘the gliding angle and in. allowing the pilot, after
45 starting for a landing to effect the landing at low
velocity .and to repeatedly alter ‘during gliding

' the angle of inclination of the path of flight with

regard to the ground, i. e. the gliding angle, with-

out exerting therefor appreciable forces.

50 The invention consists in this, that the flap.
opening in a direction opposite to the direction.

 of flight is coupled with the flap arranged behind
it and opening in the direction of flight, the flap

opening in the direction of flight having a larger

“ effective area than the flap opening in the direc-

‘an essential simplification

tion opposite to the direction of flight. ~ Besides
of operation, the
further advantage is obtained by the invention
that the pilot has to expend power for opening
the flaps only, whereas the closing movement is 5
effected automatically.

" In the preferred modification of the arrange-

ment according to the invention the flap having
the smaller effective area is arranged in front of

' the flap having the larger effective ares in such 10

a manner, that in the swung out position the
smaller flap partially covers the larger flap.
According ‘to a further feature of the inven-
tion both flaps may be arranged at the lower
face of the supporting wing and the dimensions 15
may be so chosen, that the area of the flap open-
ing in the direction opposite to the direction of
flight amounts to about two thirds of the area
of the second flap coupled to the first flap and
opening in the direction of flight. Furthermore, 20
the arrangement may be such, that the smaller
flap in the swung out position covers about &
quarter of the larger flap. H |
In the accompanying drawing one construc-
tion according to the invention is shown by way 25
of example. | |

‘In this drawing: | . |
Fig. 1 shows in plan view a part of a sup-

porting . wing of an aircraft with flaps arranged -

in accordance with the invention, and o 30
Fig. 2 is a section on the line II—II of Fig. 1.
As may be seen from Fig. 2, two flaps | and 2

" are arranged at the lower surface of the sup-

porting wing F. In the position of rest shown

in full lines in Fig. 2 the two flaps 1 and 2 occupy 35

cesses provided at the lower side of the sup-
porting wing. In-the swung in position the lower
edge of the flaps lies flush with the lower edge of
the supporting wing of the aircraft. 40
The flap | may be swung outwardly in the

' direction of the arrow shown in Fig. 2. This

swinging movement of the flap | takes place in
a direction opposite to the flying direction in-
dicated by a larger arrow in Fig. 2. -

The flap 2 may be swung out of the supporting
wing in the opposite sense, i. e. 1t may be opened
in the direction of flight. |

For the purpose of performing the opening

45

‘and closing movements the flap 1 is fixed upon a 50

shaft 9 rotatably mounted in suitable bearings

provided in the supporting wings. In a similar

manner, the flap 2 is fixed upon a shaft 6 which
also is rotatably mounted in corresponding bear-
ings arranged in the supporting wing. The shafts 55



2

neously serve to transmit to the two flaps the

- movements required for altering the gliding

angle

which also is mounted in corresponding bearings
in the supporting wing and which is connected

to & device not shown in the drawing arranged in

"~ the pilot’s space and adapted to be operated by

10

15

_ are arranged one behind the other and, more--

the pilot, i. e. to a correspondjng hand lever or
the like, |

-Mounted upon the shaft 8 is a pimon 4 engag-

ing with a pinion § mounted upon the shaft 6

carrying the flap 2. Fixed upon the shaft § is
another pinion 7 engaging with a pinion 8 fixed
upon the shaft 9 upon which the ﬂap I also is

fixed.
The transmission of the plnions 4,5, 7 and 8

is so chosen, that on furning the shaft 3, by
means of any desired device adapted to be op-

erated by the pilot, the flaps { and 2 perform

equal swinging movements. By a. corresponding
turning of the shaft 3, therefore, both flaps, oc-
cupying the position of rest in the supp orting
wing, are uniformly swung outwardly into the

Pposition shown in dash and dotted lines in Fig. 2.

As may be seen from Fig. 1, the flaps | and 2

over, the effective areas of both flaps are of dif-
ferent size. . With the construction, shown by

way of example the flap 1, opening in the direc-

tion opposite to the dlrectlon of flight, has an

- eflective area of a size of about two thirds of the

- flap 2 coupled to it and opening in the direction .

35 of flight. Furthermore, the arrangement is such,

40

‘advantage is obtained,
opened tend to automatically close, because the
force applied to the flap 2 by the wind and tend- -

that in the swung out position the smaller flap |
covers about a quarter of the eﬂ’ectwe area of the

- larger flap 2.

With the subject matier of the invention the

ing to close the flap 2 is greater than the forces

- which are applied by the wind to the flap | in a

direction opposite to the direction of the closing

- movement. Consequently, the flap 2 will easily

overcome the resistances counteracting the clos-
ing movement of flap I. The pilot, therefore, has
to apply a force upon the adjusting member for
the flaps | and 2 only, if the flaps are to be

opened as soon as the aireraft is about to land.

The control operations, therefore, are similar to

those wl:uch have to be effected by the driverof a

‘For this purpose, a further shaft 3 is provided

that both flaps when

2,148, 937
6and 9 carrying the two flaps | and 2 simulta.- |

motor car Ior eﬂectmg a braking actlon. As soon
as in this case force is not longer appled to the

- brake, the braking action itself is stopped. The

already known devices provided on aircrafts for«

altering the gliding angle in which the indi-
vidual flaps has to be separately adjusted, had

the disadvantage removed by the invention, that

the pilot had to expend force not only when
swinging out the flaps for the purpose of obtain-
ing a braking action, but also that he was com-

pelled to do the same on swinging in the faps,

i. e, in reducing or releasing the braking action.
- As a rule, the flaps according to the invention
are arranged at the lower side of the supporting

wing. The arrangement, shown for the sake of
slmplicity in Figs. 1 and 2 for one side of the
wing only, is provided on the right hand wing

ﬁ well as on the left hand wing. In connection

th double deck aeroplanes the flaps may be
provided at the upper supporting planes as well
as at the lower supporting planes. The flaps may,
however, be provided at the upper supporting

10
15

20

planes only, or at the lower supporting planes |

only.
What I claim is:

25

1. A flap construction for an aircraft wing

mounted on said wing, a first flap in each group
being mounted to open in a direction opposite the

~ direction of flight of said aircraft, a second flap

of said group being coupled to said first flap and

- mounted to open. in the direction of flight of said

comprising at least one group of flaps. swingably

30

aircraft, said first flap and said second Hap being -

partially overlapped in open position, and said
second flap having a larger effective area than

said first flap whereby wind forces acting on said

second flap substantially balance wind forces act-

- Ing on said first flap, but tend to hold sald ﬂaps

in closed position. |
2. A flap construction as in c]alm 1, said ﬂrst

-ﬂap being lapped upon said second ﬂap in open

position approximately one-f ourth the length of

said second flap.
3. A flap construction as in claim 1 said first

flap having an effective area approximately two-

thirds that of said second flap.

4. A flap construction as in cla.im 1 sald first
flap having an effective area approximately two-
thirds that of said second flap, and said first fiap

being lapped, in open position, upon said second
flap approximately one—fourth the length of said

second flap.
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