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It is known that in aeroplanes and alrcrafts
generally the wings are provided with wing flaps
which are adjusted Into different positions in ac-
cordance with ccnditions of landing, taking off
.and normal flight; it is known to use a service-
motor for the actuation of said wing flaps and
particularly a reversible electric motor opera-
tive to adjust sald wing flaps Into their several
required positions under the pllot control.

This invention has for its object a device for
the control of the wing flaps of aircraft wings
which is able to effect automatically the control
and actuation of wing flaps when the aircraft
has reached a predetermined speed and, more
particularly, to adjust said wing flaps into their
normal fiight position from their taking off posi-
tion on the aircraft reaching a predetermined
speed,

In this inventlon the service motor or elec-
tromotor which actuates sald wing flaps is sub-
ject to a control responsive to the aircraft speed
and causing the service motor to operate as
necessary to adjust sald wing flaps Into their
normal flight position on the aircraft reaching a
predetermined speed.

The speed responsive device may include a
Pitot tube or a Venturi tube or a centrifugal
governor operated by the flying or relative wind
stream; the actuation of the wing flaps may be
effected by means of an eleetromotor or a serv-
ice motor of any appropriate class.

An embodiment of this invention Is herein-
after described by way of example with reference
to the annexed drawing in which:

Fig. 1 illustrates diagrammatically an ar-
rangement in accordance with this invention
with a Pitot tube control device and reversible
electric motor actuating means;

Fieg. 2 shows diagrammatically the section of
a wing with a wing flap cooperating therewith,
this wing flap belng shown In full line, in dotted
line and in chaln line in the several positions
it may be carried in.

In the i{llustrated embodiment, | denotes the
rotor of a reversible electric motor M intended
to actuate the wing flap 7 of a wing 3 (Fig. 2)
of an aircraft by means of a drive of any suit-
able class, not shown, which may include a
drum actuated by said rotor | and ropes operated
by sald drum and actuating said flap 2 or a
gear drive including worms, worm wheels and
shafts; the motor M {ncludes two fleld windings
4, 5 for its operation in reverse directlons sald
windings being adapted to be connected alter-
natively by means of conductors § and T and 15,
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wlith one terminal of a supply battery B by ineans
of relays including colls 9, || and armatures
10, 12 which are urged by springs 18 into their
open-circuit positions; the feeding circuit of
the motor M is completed through the rotor I
and a conductor |4 which leads to the oppo-
site terminal of the battery 8.

The relay coils 8, 11 have one end connected
in common with a conductor {5 snd a terminal
of the battery 8. and they are controlled by means
of a controller 16 whose quadrant contact (7 is
connected with the terminal of the battery B8
opposed to that from which the conductor 1§
leads; this connection of the quadrant contact
T with the respective terminal of the battery
8 is provided by means of conductors 8, (9 in
which a switch denoted in its whole by 39 is
Inserted as hereinafter described.

The opposed ends of the coils 8, 1l are con-
nected with contacts 20 and 21 of the controller
16 which correspond respectively to the positions
of the wing flaps for the normal flight and for
landing (sald positions being referenced 2° and
2’7 in Fig. 2) by means of leads 22, 23 and 24, 25
in which the end-stroke stop switches 26, 2T are
inserted, respectively, these switches being usual-
ly cut-in and being adapted to be moved into
cut-out positlon by the respective cam arms 28,
28’ under the action of the actuating means for
the wing flap 2 at the time it takes 1ts normal
flight position and its landing position, respec-
tively,

The controller 16 includes a third contact 28
for the taking off position of the wing flap, said
position being intermediate the normal flight
position and the landing position and being
shown at 2° in Fig. 2; sald contact 29 is con-
nected by the lead 30 with movable contacts 32,
32’ of a double switch 31 whose stationary con-
tacts 33, 33’ are connected with the relay eoils
9 and Il by the leads 34, 23 and 34°, 25, respec-
tively,

A cam arm 35 operating the movable contacts
32, 32’ of the switch 31 is actuated by the wing
flap drive to open the contacts 32, 33 and 32’,
33’ at the time the wing flap 2 is in its taking
off position while at the time sald flap 2 passes
from its normal flight posttlon to its taking off
position or vice-versa, said contacts 327, 33’ are
closed and said contacts 32, 32 are held open;
the contacts 32, 83 are held closed and the con-
tacts 32°, 33’ are held open during the passage
of the flap 2 from its takine off position into
its landing position and vice-versa,

The actuation of arms 28, 28’, 35 by the flap
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drive may be obtained by cam means (not
shown) actuated by a member of the drive in-
termediate the rotor 1 of the motor M and the
wing flap 2, in well known mahner.

The quadrant contact IT of the controller 6
is bridged selectively with any of the contacts
20, 24, 29 by means of a wiping contact 36
actuated by the operator by means of the handle
37 fast on the spindle 38 having in turn said
contact 36 fast thereon; in the 0-position of
sald wiping contact 36 all the circuits are dis-
connected.

The device of this invention intended to cause
the wing flap 2 to pass automatically from its
taking off position to its normal flight position at
the time the aireraft has reached a predeter-
mined speed, includes the swltch 39 having two
stationary contacts 48, 41 which are connected
respectively with the lead (8 leading to the
quadrant contact 17 of thc controller 16 and
with the lead 42 connected with the lead 22
which connects the normal flight controller con-
tact 20 with the movable contact of the stop
switch 26 for normal flight; a movable contact
43 fulerumed at 44 in the switch 39 is con-
nected with the Iead 19 which in turn is con-
nected with the supply battery 8, and is sctu-
ated by a device responsive to the aircraft speed.

In the illustrated embodiment the aircraft
speed responsive device includes a Pitot tuibe
comprising a tube 45 pointing towards the flight
direction and having oriflces 46, 47 at its ends
for the flow of alr therethrough; the tube 45 is
connected by means of a duct 48 with an ex-
pansible bellows 49 which controls the movable
contact 43 of the double switch 39 by means of a
rod 50. The bellows 49 is located within a sealed
casing 60 which is connected by a duct 51 with
a chamber 52 which in turn opens in a tube 54
pointing towards the flying wind or flight direc-
tlon through an air flow damping labyrinth or
air pervious partitlon 53.

The air pressure operatlve within the bellows
49 during the alreraft flight through the tube 45
and the duct 48, has a value correspoding with
a total pressure being the sum of the static air
pressure and of the flying speed generated
dynamic pressure, while the air entering the
chamber 60 through the tube 54, chamber 52 and

duct 51 and operative in said chamber 60 after

its full dynamic energy has been lost through
the partition 53, generates a pressure which cor-
resonds with the static alr pressure. Conse-
quently the action of the bellows 49 on the rod
50 and movable contact 43 dep=nds upon the alr-
craft speed and said bellows by effect of its own
resiliency keeps the contact 43 forced on the con-
tact 40 until the pressure operative therein and
consequently the aircraft speed are below a pre-
determined value, whilst when the alr pressure
overcomes sald value within the bellows 49 said
bellows 49 expands to cause the contact 43 to re-
lease the contact 40 and to engage the contact
41.

As above suggested any other device respon-
slve to the aircraft speed and adapted to con-
trol the movable contact 43 in a manner depend-
ing upon the alrcraft speed may be used in lieu
of the abhove described device.

In operation, at the time the wing flap 2 has
been adjusted into its landing position 2’’ from
its normal flight position 2 and the contact 38
has been carried on to the contact 21, the cir-
cuit of the relay 11 is open at the stop switch 27
and the ecircult of the relay 9 is closed as follows
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preparatory to the flap passage into its taking
off position: contact 28, lead 30, contacts 32 and
33 in closed position, leads 34 and 23, relay 9,
conductor 195, battery 8, lead 19, contacts 43 and
40 which are held interengaged by the bellows 49
wherein no dynamic pressure s operative in the
assumed conditions, lead 18 and quadrant con-
tact I1T; on the wiping contact 36 being moved
onto the contact 29 the relay 9 is energised which
causes its armature contact 10 to close and con-
sequently causes the battery 8 to supply the cir-
cuit 8, 14, 1, 4, 6, 10, 15 of the motor M which
is thus made operative in a direction to cause
the wing flap 2 to move from its landing posi-
tion 2’ into its taking off position 2’ (Fig. 3).

On the wing flap 2 reaching its taking off posi-
tion 2’ its drive operates the arm 35 of double
switch 31 to separate contacts 32, 33; then the
energization of the relay 9 is cut out and the
motor M comes to rest, while a cireuit intended
to energize the relay 9 to cause the further op-
eration of the motor M in the same direction
as that of the above described operation to adjust
the wing flap 2 into its normal flight position 2°
is prepared as follows: 20, 22, 26 {closed), 23,
9,15, 8, 19, 43, 40, 18, IT; accordingly the wing
flap 2 may be caused to take its normal flight po-
sition from its taking off position by bringine
the wiping contact 36 of the controller 16 onto
the contact 20, thus causing the energisation of
the relay 9 and closing the armature contact 10
of the motor supply clrcuit.

On the other hand, due to the described ar-
rangement, the energisation of the relay 9 is
also prepared by the circuit 8, 19, 43, 41, 42, 26
(closed), 23, 9, 15 this circult standing open at
the contacts 43, 41 until the bellows 49 causes
the movable contact 43 to separate from the con-
tact 40 and to engage the contact 41 as an ef-
fect of the dynamic pressure operative in said
bellows 49 due to the speed the aireraft has
reached.

Consequently, after the contact 36 of the con-
troller 16 has been adjusted in flap taking off
position. the wing flap 2 is caused to take Its nor-
mal flight position 2° automatically as soon as
the aircraft has reached a speed at which the
engagement of the contacts 43, 41 occurs under
the action of the dynamic alr pressure operatlve
within the bellows 48; on the other hand the ad-
justment of said wing flap into its normal flight
position 2° may be caused In any casc and at
any time by an operator by bringing the con-
tact 36 over the normal flight contact 20.

At the time the wing flap 2 moves from lIts
taking off position 2’ to take its normal flight
position 2°, the contacts 32°, 33’ are closed and on
said flap 2 reaching its normal flight position 2°
the cooperating stroke end switch 26 opens, to
cut In any case the energisation of the relay 3
both when the circult of this relay has been
closed automatically at contacts 41, 43 and when
said circuit hag been closed under an operator’s
action bringing the contact 38 in engagement
with the contact 20; the flap Is accordingly held
In its normal flight position.

In this position a circult adapted to energise
the relay Il to supply current to the motor M to
bring the wing flap 2 into its landing position
2’ is prepared as follows: 21, 24, 2T (closed)
25, 14, 15, 8, 19, 43, 40, 18, 17, 36 and it stands
open untll such time as the aircraft speed has
dropped below the normal flight position. Of
course a speed reduction occurs before the air-
craft is put in conditions for landing: on such



350,041

a speed drop occurring the bellows 49 moves the
contact 43 into engagement with the contact 40
as an effect of the drop of the dynamic pressure
within it, said bellows 49 and contacts 43, 40 thus
preparing the circuit of the relay (1 which is en-
ergised at the {ime the operator brings the con-
tact 36 on the landing contact 21; the armature
contact 12 thug moves at this instant to set the
circuit 8, 14, 1, 5, 7, 12, (5 In conditions to supply
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the motor M for its operation in such direction
as necessary to adjust the wing flap 2 into its
landing poesitlon 27,

At the time the wing flap 2 reaches its land-
ing position 2’7 the switch 27 15 brought into its
circuit opening condition and the circuit of the
relay 11 is cut out.

CARLO GLIUBICH,



