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Published May 25, 1943

Serial No. 404,695

ALIEN PROPERTY CUSTODIAN

AIRCRAFT PLANE

Ludwig Bilkow, Augsburg, Germany; vested In
the Alien Property Custodian

Application filled July 30, 1941

This invention relates to an aircraft plane with
means for variation of the characteristics of the
wing proflle.

In one known wing construction of this type ad-
justable wing noses are provided for increasing
the chamber of the proflle and the lift. In an-
othey wing construction a stationary or movable
auxillary front wing is provided in front of the
alrcraft plane which is fixedly connected with the
fuselage, forming a slot between the auxiliary
front wing and the main wing, whereby tearing
of the boundary layer is retarded.

It 15 an Important object of the present inven-
tion to provide a wing construction permitting
sensitive adjustment and variation of the profile
characteristics within a wide range.

With this and further objects in view, which
will be hereinafter set forth, according to the in-
vermtion the wing or aircraft plane is provided
with an auxiliary front wing and a movable wing
nose which permits adjustment of the camber of
the profile. The auxillary front wing may he
fixedly connected with the main wing and the
parts may be so arranged that in one end position
of the movable wing portion the same together
with the auxiliary front wing and the fixed main
wing forms a substantlally closed, unitary profile,
while oh movement of sald wing portion towards
its opposite end position a slot {s formed between
said wing portion and the front wing.

Gienerally, still more favourable conditions are
obtainable by provlding the front wing to par-
ticipate in the motion of the movable wing nose
or leading edge. In this case, a mechanism may

be provided for automatically advancing the front -

wing for formation of a slot as the movable lead-
ing edge is swung towards deeper camber. The
adaptabllity can be increased by constructing the
adjusting mechanism for the front wing so as to
permlit adjustment of the front wing relatively to
the hinged leading edge independently of the ad-
justment of said edge.

The above mentloned steps have a particularly
favourable effect in connection with wings having
a lifting fap at or near their trailing edge, as
known per se.

The alr or gas current resulting in the slot be-
tween the auxiliary front wing and the hinged
leading edge may be supported by an additional
current discharged from one or more blow-out
slot In the front wing.

The characteristics of the wing profile may be
further improved by the provislon of slots in the
vicinity of the 1ifting fiap and of the alleron, as
known per se.

The invention will be better understood by ref-
erence to the following detailled description in
connectlon with- the accompanying drawings
showing by way of example and purely sche-
maticelly some embodiments of the invention,
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Flg. 1 is a perspective view of an alrplane In-
cluding supporting planes having the invention
applied thereto.

Fig. 2 is a cross sectional view of the wing, on
line I—II of Fig. 1, on a larger scale.

M™eg. 3 is a cross sectional view on line ITI—III
of Fig. 1, on & larger scale.

Fig. 4 Ig a cross sectional view through a modi-
fied form of s wing on a line corresponding to line
II—II of Fig. 1, on a larger scale.

Fig. 5 is a cross sectional view through another
modification of a wing on a line corresponding to
line II—IT of Fig. 1, on a larger scale,

Fig. 6 is a section on line VI—VI of Flg. 7, show-
ing a detall of Fig. 5.

Fig. 7 is a section on line VII—VII of Fig. 6.

Fig. 8 is an elevation, showing snother detall of
Pig. 5.

Fig. 9 1s a section on llne IX—IX of Fig. 8.

Similar characters of reference denote similar
parts in the different figures.

Referring now to the drawings in greater de-
tail, and first to Fig. 1, it will be noted that the
fuselage 1 of the aircraft Includes a cockpit 23, a
propeller 2 ang tail surfaces 3. Maln wings 4 are
fixedly connected on both sides of the fuselage
and at their tralling edges are fitted with outer
ailerons § and inner lifting flaps 6. A continu-
ous slot T extends from end to end of each wing
adlacent to the ajleron and the lfting Rap.

The construction of the wings will be better
seen from Figs. 2 and 3, showing two spars 8 and
§ carrylng the covering 10 which in transverse
direction is supported by ribs Ii arranged at In-
tervals along the wing and serving, moreover, to
support a shaft 12 for adjustment of the allerons
5 any the lifting faps § through arms 13 Axedly
mounted on shaft 12, and rods |4 co-operating
therewith.

According to this invention, the forward por-
tion of wing 4 forms a self-contained unit, mak-
ing up a so-called front wing 15 which in the em-
bodiment shown in Figs. 2 and 3 is rigidly con-
nected to the main wing 4 by means of continuous
ribs 46 extending to the extreme leading edge.

Provided between the front wing 15 and the
main wing 4 are movable wing noses or portions
16. As shown In Fig. 1, two portions 6 are pro-
vided for each wing 4. The portlons 16 are suit-
ably constructed as torsion proof tubes which are
stiffened by ribs 17 and hinged about a joint I8
at the lower slde of main wing 4 for downward
swinging. In the ubper portion of portion I8 its
upper edge 47 comes to lie under the planking 10
of the main wing, the contours of the profile por-
tion of the part 16 adjacent to the edge 47 being
shaped to conform to a circle about joint {0 In
the region covered by the planking 10 and the re-
mainder of the profile of part 6 being shaped to
form a closed unitary profile together with the
front wing 1§ and the matn wing 4 in the uppep-
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position of wing nose (8. A shaft 18 supported
in the ribs 11 of main wing 4 serves to adjust the
hinged leading edge or wing flap 16 through le-
vers 20 on shaft 18 and connecting rods 21 jointed
to the ribs 1T of flaps 16 at 22. The shaft 18 ex-
tends Into the cockpit 23, as indicated by the dot
and dash lines in Fig. 1, for operation by any suit-
able driving mechanism, for example, a worm and
worm wheel system, not shown,

If the wing noses 16 are swung downwards, slots
48 are formed between these noses and the front
wings 15, whereby {in flight an air current is pro-
duced which passes upwards through these slots
48.

The stationary front wing 15 on its walls facing
the hinged fAaps 16 is fitted with blow-out slots
24 adapted for the discharge of compressed air or
exhaust gas which may be directed into the front
wing L5 from the flxed main portion of wing 4
through the channel formed by the hollow bridee
portion 49, Fig. 1.

By blowing air or gas through the slots 24, the
current in the slots 48 between the front wings
and the hinged flaps 16 is promoted and the effect
of the front wing (5 Is enhanced. If deslred, the
air discharged from slots 24 may be sucked on
through slots T in the aft portion of the wing, for
Instance, by means of a pump 50, shown In Fig. 2
as shifting air from the space to the right of spar
0 into the space to the left thereof, through aper-
ture 53 in the spar 9. A centrifugal pump or any
other sultable type of pump may be used for this
purpose; or, an ejector operated by the exhaust
gas of the engine may be used. The air then
passes through apertures 5t in spar 8, channel 48,
and apertures 52 in rib 46 into the front wing I8,
for discharge from slotg 24. If desired, the ex-
haust gas may be discharged directly through the
slots 24 of the front wing, while the sucking on
through slot T may be effected by means of an
additional blower, for Instance, the englne blower,
delivering the suction alr to the engine.

Referring now to the embodiment shown in
Fig. 4, it will be noted that the auxiliary front
wing 30 in this case is not rigidly connected to the
main wing 4, but movably mounted by connection
to the wing portion which is referred to as the
hinged wing nose and in Fig. 4 is designated with
33. In the embodiment shown in Fig. 4, rods 31
are fixedly mounted on front wing 30 and slidable
in gulde members 32 on Intermediate partition
walls or ribs 54 of the wing portlon 33 which In
turn is hinged to ribs §5 of the main wing 4 at
38. Moreover, a control rod 24 is jointed at 56
to front wing 30 and with Its opposite end is
jointed to the main wing 4, at 35, whereby the
front wing 30 is automatically spread off from
flap 38, as will be herelnafter described.

The adfacent surfaces of flap 33 and main wing
4 are shaped to conform to a cylinder whose axis
is at the fulecrum 36 of fAap 33, as indlcated by
radius r. Since the fulcrum 36 in this case unlike
Figs. 2 and 3 1s not located at the rear edge of
the hinged portion 38, an angular recess Is pro-
duced between the portions 33 and 4 as the leading
edge of flap 33 is swung downwards. In order to
prevent the air flow from being disturbed by this
recess, & covering flap 37T is hinged to flap 38 at
57 to swing about an axis which is parallel to the
axls of joint 36, under action of an upward pull
exerted by a helical spring 38. By way of alter-
native, flap 37T may be springy in itself.

A shaft 58 mounted In bearing brackets 69 on
spar & and adapted to be operated from the cock-
pit, as described with reference to the preceding
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figures, serves for moving fiap 33 through arms 20
on shaft 18 and connecting rods 21 jointed at 22
to ribs 54 of wing flap 33. It will be obvious that
on downward swinging of flap 33, the auxiliary
front wing 30 will be spread from flap 33, by ac-
tion of control rod 34, forming between front wing
30 and wing flap 33 a slot 60. On return of flap
33 into the straieht position for high speed flight
the auxiliary front wing 30 is withdrawn by rod
34 to contact flap 33, thus forming a unitary, self-
enclosed proflle with parts 33 and 4.

Referring now to the embodiment illustrated in
Figs. b to 9, it will be noted that the joint 41 con-
necting control rod 34 for front wing 30 with the
maln wing 4 in this case is not fixedly secured to
wing 4, like joint 35 in Fig. 4, but is mounted for
sliding along the lower contour of the profile, as
best seen from Figs. 6 and 7, in which 61 is the
covering of wing 4, 62 is a slot therein and 83 is
a slide member which by two spaced screws 64 1s
connected with a second sllde member 65, parts 63,
64, 65 making up together the joint 41 of Fig, 5,
to eyelets 12 and 13 of which the control rods 44
and 34 are jointed, by pivot pins 10 and 71, respec-
tively. It should be noted in this connection that
the control parts 20, 21, 22 and 32, 31 may be
mounted in the central region of flap 33 and front
wing 30 in two or more geometrical planes indi-
cated by dot and dash lines at 66 and 67 in Fig. 1,
while a palr of rods 34 Is jointed at 56 to the op-
posite end walils 68 of front wing 30, as best shown
in Fig. 7. The slot 60 between wing nose 33 and
front wing 30 is also shown in Fig. 7. It will be
understood that the mechanlsm shown in Figs. 6
and 7 is illustrated purely schematically since the
practical desien is obvlous from these flgures to
one sgkilled in the art. Metal linings 69 or rein-
forcing plates may be provided on both sides of
the planking 61 within the moving range of joint
41, The control rods 44 are operated from levers
43 on a shaft 42 which is coaxlally mounted with-
in shaft 19, as shown in Figs. § and 9. In order
to permit independent operation of the shafts 18
and 42 from the cockpit, the outer shaft (9 is

~ interrupted at the polnfs where levers 43 are

mounted on shaft 42, the driving connection be-
tween the adjacent portions of shaft 19 belng
established, for Instance, by a coupling sleeve 14
which Is recessed at 15 as shown for permitting
unhampered relative motion of the shafts 19 and
42 through a maximum angle a.

By forward or rearward shifting of joint 41 it
is possible to advance and withdraw the front
wing 230 independently of the motions of wing
flap 33. It follows that front wing 30 can be
speed from flap 33 even if the latter is in itg up-
per or high spread position for slight camber,
Moreover; this arrangement permits front wing
30 to be held In engagement with flap 33 also in
the downwardly swung position of the latter for
deep camber. In other words, any desired width
of slot 60 hetween front wing 30 and flap 23 can
be adjusted with any position of flap 33, thus per-
mitting a sensitive, continuous variation of the
characteristics of the profile. Reference nu-
merals 16 denote lightening holes in the ribs.

The method and apperatus of the present in-
vention have been described in detail with refer-
ence to specific embodlments. It is to be under-
stood, however, that the invention is not limited
by such specific reference but is broader in scope
and capable of other embodiments than those
specifically described and illustrated in the
drawing.

LUDWIG BOLKEOW,



