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The present Invention relates to a control mech-
anlsm for lower wing flaps and simllar hyper-
lifting devices for aircraft.

The object of the present invention is to actu-
ate flaps or other hyperlifting devices by a motor
connected to a torque limiting device.

A further object of the invention is to provide
8 motor actuating, through a transmission in
which is Inserted a toraue limiting device, one or
several moving control means which can be cou-
pled to the flaps, or to the other hyperlifting de-
vices.

Another object of the invention Is to provide
a motor connected with and actuating flaps or
other hyperlifting devices through a transmis-
slon one part of which, between the motor and
the torque lmiting device, being practically non-
reversible, the other, between the torque limit-
ing device and the sald moving control means
being reversible,

A stil]l further object of the invention is to oh-
tain a simultaneous and equal effacement of all
flaps or same, without affecting the part of the
transmission placed between sald motor and said
torque limiting device, when they are actuated or
being actuated, and when a squall applies on
them a total thrust superior to the thrust for
which the limiting device has been set, whatever
be the effect of the thrust due to the squall upon
each of the flaps separately.

The part of said transmisison between the
torque limiting device and the moving flaps con-
trolling means is preferably deslgned so that the
transmission quotient he the same in all the po-
sitions of the flaps.

A further object of the invention is to provide
a control mechanism as a self-contained inde-
pendent unit comprising a motor, generally an
electric motor, one or several controlling means
connected to sald motor through a speed limiting
device and a torque limiting device, and coupling
means between sald moving parts and the differ-
ent flaps to be actuated,

Sald moving control device, or each of same
may be formed, either by alternating moving
means comprising for Instance a rack meshing
with a gear at the end of sald transmission, or a
rotating axle which can be directly connected to
an axle rotating with the flaps or other hyperlift-

ing devices which are to be actuated by the first :

rotating axle.

In accordance with an embodiment of the in-
ventlon, only one moving control device is pro-
vided, and comprises two coupling devices through
which it can be connected to the lower wing flaps
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or other which it has to control, situated on the
wings, respectively on each side of the fuselage.

In accordance with another important embodi-
ment of the invention, which can be separately
used, the mechanism comprises two moving con-
trol devices actuated simultaneously by the same
transmission preferably comprising said torque
limiting device, and }oining their motions, each
of these devices heing coupled to the lower wing
flaps or other hyperlifting devices situated on one
side of the fuselage.

It is advantageous to provide an angle between
these two devices, so that they be parallel to the
wings of the airplane, said wings forming gen-
erally an dihedral angle and sweeping back so
that the coupling between the flaps or other and
the devices Is made easy,

According to the last mentioned embodiment,
the part of the mechanlsm connecting with the
flaps is preferably made of two control devices
with rectilinear alternating motion, each of which
can be coupled to a sliding rod placed alongside
the corresponding wing, connected by lnks to
the flap or flaps to be controlled, such design be-
ing a part of the Invention.

It is als¢ advantageous to combine the moving
device, or devices to which the flaps are connect-

‘ed, with a device stopping the motor when it

comes at least to a predetermined position, In or-
der to precisely bring the flaps or other to any
desired position.

To that effect and, according to another char-
acterlstic which 1s mlsc an object of the inven-
tion, at least one switching device permitting to
cut off the motor part of the mechanism coop-
erates with one or several parts moving with ref-
erence to sald motor, according to the displace-
ments of the moving part of the mechanism, in
order to control sald switching device and stop
the motor for one or several predetermined posi-
tlons of said moving part.

Moreover, ohe actuating device may cooperate
with several switching devices, which it controls
for different posltions of the moving part, one
or the other being at will on circult.

Considering the switching device and its ac-
tuating part together, one of them 1s not bound
to the motion of the moving control part, and it
1s generally the switching device. That element
which Is not bound to the motion of the mov-
ing control means Is advantageously designed so
that 1ts position canr be regulated at will, by a hand
controlling device, in order to modify the stop-
ping position of the flaps. The other element,
which 15 bound to the motlon of the moving eon-
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trol means, generally the device actuating the
switching device, can be geared by the moving
control means, or moved by it directly through a
cam, or indirectly.

In an advantageous embodiment, two switch-
ing devices connected to the circuit of the motor
to control the rotation respectively in both ways,
are fixed upon a common support, the position of
which can be regulated with respect to an ele-
ment movable according to the displacement, with
reference to said support of the moving control
device, said element being designed so as to actu-
ate either one or the other switching device when
it moves with reference to said support in one or
the other way from & determined position, and as
a result the position of the moving device is re-
lated to that of said support.

Sald moving element is for example a pulley
conhcentrically to which is fixed said support in
such a way that its angular position can be reg-
ulated.

In the accompanying drawings, different em-
bodiments of the invention have been illustrated
by way of examples only:

Fig. 1 is a cross section along the axle of the
motor in an embodiment of the invention,

Fig. 2 is a cross section along line II—IT of the
Fig. 1.

Fig. 3 is a plane view of the embodiment ac-
cording to Fig. 1 and Fig. 2.

Fig. 4 is a partial elevation ¢f the embodiment
according to Figs. 1 to 3.

Fig. 5 Is a partlal elevation similar to Fig. 4
showing a modification of the automatic stopping
device.

F'ig. 6 Is a partial cross-section similar to Fig. 1
showing another embodiment of the seme system.

Fig. T is a partlal cross-section along line
VII—VII of Fig. 6.

TFig. 8 is g front view of a meodification of the
embodiment according to Fig. 6.

PFig. 9 Is a cross-section along line IX—IX
of Fig. 8.

Fig. 10 is a partial view of the embodiment ac-
cording to Fig. 6 with the modification accord-
ing to Fig. 8.

Fig. 11 1s a cross-section along the axis of the
motor according to another embodiment of the
invention.

Fig. 12 1s a partial cross-section similar to Fig. !

1 of another embodiment.

Fig. 13 is a front elevation, with several parts
being represented in cross-sectlon,

Flg. 14 is a schematic elevation showing the

adaptation on an alrplane of the mechanism ac- :

cording to the embodiment shown on Figs. 11 to
13.

Flg. 15 Is a schematic plan view of the adapta-
tlon according to Fig. 14.

In the embodiment represented on Figs. 1 to 4,
the flap control device for the moving flaps is a
rack 1, prolonged by cylindrical bearlngs 2 slid-
ing inslde of a part of casing 3 from which they
project and terminated by threaded bearings 2°
for the fixation of the connecting ends 4, bind-
Ing them to the flap controlling rods. A roller
6 1s mounted at the center of casing 3 with an
addltional plate, The roller 8 comprises a groove
T of cylindrical cross-sectlon which supports the

back side, of circular cross-section, of the rack 1. ;

The rack | meshes with a gear 8 secured to the
part 8 of the casing. The shaft I8 projects out-
slde of said part 3 of the casing, whilch has Its
plane of funetion perpendicular to the axis of sald
shaft, and on which is secured another part 12
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of said casing, prolonged by a third part 13 con-
taining a motor i4, which In case of Fig. 1 is an
tlectromotor. The shaft 18 of this motor is
coaxial with shaft 10, and carries a clutch cou-
pling device 17 engaging a corresponding elementL
I8 journaled in a partition 19, said partition be-
ing placed between the contacting faces of the
two parts (2 and 13 of the casing. This element
18 is secured to a gear 20 meshing with a gear
wheel 21, freely rotating on a shaft which forms
the hub of a gear 22 and is journaled at one
end In partition 18 and at the other In a web 23
projecting on the inside of the part 12 of the
caslng. The wheel 2( is secured to a gear 24
meshing with a wheel 25 coaxial with shafts 10
and 10 and secured to & shaft 28 and to a gear
27 said gear meshing with a wheel 20 freely ro-
tating on a shaft which forms the hub of a gear
22’ exactly similar to gear 22, both gears 22 and
22’ belng equally distant from the common axis
of shafts 18 and 10. Said wheel 28 is secured to
& gear 30 meshing with a wheel 31 freely rotating
on shaft 20, and secured to a gear 32 meshing
with the two wheels 22 and 22’. Said wheels 22
and 22’ together with two exactly similar wheels
are placed around the general axis, all these
wheels meshing with one large wheel 35 having
an Interior gearlng, the wheel 38 rotates freely
on one end of shaft 28, the other end of which
is freely supported by & bearing of the coupling
device 18, The centering and balancing of the
whole device are therefore obtained by gears 22
and 22', Wheel 35 is secured to a pinion 37,
which is the planetary wheel of an eplcycloldal
gear comprising satellites 38, supported by axles
mounted on a blate 30 rigidly secured to shaft (0,
and an exterior planetary wheel 41, Sald wheel
41 is connected to casing (2 by a friction cou-
pling device comprising disks 42 axially sliding
Inside of peripherical grooves of sald wheel 4f,
and disks 43 axially sliding inside of a sleeve 45
secured to an exterlor rim 44, situated between
the contacting faces of the parts 3 and 12 of the
casing. These disks 42 and 43 are pressed to-
gether and abutted on an annular inside brim 47
of sleeve 45 by hellcal springs 48 placed around
a clrcle, and situated between the collar 49 of a
sliding sleeve 50, and another plate 51 screwed
In an interior thread of the sleeve 45 and slding
Inside of grooves 52 of sald sleeve §0. These
grooves 62 mesh with a pinlon 53 mounted on
an axle 64 which extends through the casing and
projects outside of same where it terminates by
an element which may be actuated by means of a
wrench or the like. It is evident that by ro-
tating this axle 54, the sleeve 50 is rotated
through the means of pinion 53 and grooves 52 so
that the plate 51 Is screwed Into or out of sleeve
54, and compresses more or less the springs 48,
which permits the adjustment of the value of the
torque for which the clutch starts its siding ac-
tion.

Outslde and at each end of casing 3 is mounted
a switch 68, §0° connected to the feeding clrcuit
of the motor so as to cut off sgid circuit when
actuated. Each swltch 58, 68’ Is actuated by
fingers B8, 68’ pivoted on an axle 80, 80’ secured
to casing 3 and Integral with a cam 61, 61’ co-
operating with an sbutment 82, 82’ mounted on
the projecting part of rack f. The two switches
respectively stop the motor for the two terminal
posltlons of the rack i.

Purthermore, another switch 86, secured to Lhe
casing cooperates with a pinion 68 pivoted on axle
60 and bearing a cam B1. Sald cam is actuated
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by the abutment 62 when same reaches the posi-
tion indicated in dotted lines in Fig, 4.

The contacting device 85 1 closed when it is
desired to stop the motion of rack | at the inter-
mediate position deflned by cam 81, cooperating
with the abutment 62 and corresponding to a
determined angular position of the flaps. This
stopping may be controlled when the rack 1is
moved in one or the other way corresponding to
the opening or effacement of the flaps.

Other switches may be provided to define other
intermediate positions of rack |.

The working is as follows:

When motor 14 is rotated in one or the other
way corresponding to the opening or to the efface-
ment of the flaps, the rotation of its shaft 18 is
transmitted by the coupling device 1T, 18 and the
demultiplicating gear 20, 21, 24, 25, 27, 28, 30,
31, 32 and 22 to wheel 35 Integral with the
planetary wheel 31. If the resisting torque upon
planetary wheel 41 is inferior to the torque pro-
ducing the sliding of the coupling device 42, 43,
44, 45 which forms the torgue limiting device,
said wheel 41 remains motionless, and the satel-
lites 38 rotate around it and produce the rotation
of shaft 10, which rotation is transformed by
pinlon 9 and rack 2 into g sliding motion of said
shaft. ’

This motion goes as far as the contact between
the abutment 62 and the cam 67, when the switch
80 is closed, or as far as the contact of said abut-
ment and one of the ¢cams 61, 81, depending upon
the way of rotation of the motor.

If the resisting torque which acts upon the wheel
4t 1s superior to the torque producing the sliding
of the coupling device 42, 43, 44, 4§, said cou-
pling device slides, and whcel 41 rotates instead
of remaining motioniess. This motion is not
transmitted to that part of the mechanism sit-
uated between the limiting device and the motor,
sald part being monreversible, Such a torque Is
produced for Instance in the case of a squall ex-
erting too big a stress upon the fiaps being actu-
ated. As soon as the resisting torque becomes a
new {nferlor to the friction torque of the coupling
device, either as a result of the effacement of the
flaps, or as a result of the lessening of the In-
tensity of the squall, planetary wheel 14 stops,
and the motor may again drive shaft 0, the stop-
ping of the motor depending only upon the posi-
tion of rack I,

Furthermore, the same torque limiting device
permits the effacement of the flaps when & squall
stresses upon them at any moment when they are
actuated.

It is advantageous to have the flaps cooperat-
ing with a potentiometer, permlitting the distance
reading of their angular position.

The varlous embodiments which will be de-
seribed with reference to Figs. 5, 6, 7, 8, 9 relate
only to methods for stopplng the motor for 4 de-
termined position of the moving element |.

With reference to Fig. 5 the switch 68 Is fixed
upon a slide 10 bearing also the articulated axle
60 of finger 68 and cam 67 which are integral and
cooperate with abutment 62. This slide moves
along a guiding groove 12 which is parallel to the
way of motlon of rack . The sllding motion of
slide 70 is obtained by a control rod T4 which
may be actuated by the pilot and enables same to
define any stopping position of rack i. The
switches 68, 58’ as above deseribed may In this
case be dispensed with.

In the embodiment shown on Figs. 6 and 7,
the stopping of rack (| is controlled by a single
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switch the casing 80 of which may slide perpen-
dicularly to the motion of sald rack in g recess 61,
provided ip. the casing 3. The position of casing
80 In its recess 61 is deflned by a control rod 83
remotely controlled by a lever 84, The switch is
actuated by a rod 88 integ1al with a plate 8T made
of conducting material, and movable between two
opposed couples of contacts 88 and 89, both con-
tacts in each couple being separated by a short
distance,

The two contacts of each couple are connected
with the feeding circuit of the electrlc motor
actuating the mechanism so that their short-cir-
culting by plate 81 produce the rotation of the
motor in one or the other way, respectively.

The rod 86 projects inside the casing 3 and is
driven towards there by g spring 91 supported by
8 widening of said rod at the bottom of casing 80.
The end of said rod is contacting the bottom of a
groove 82 acting as a cam, provided in rack | and
having s variable depth along said rack.

It is understood that the displacement of lever
84 in one way or the othcr when the plate is sit-
uated between the couples of contacts 88 and 88,
short-circuits one or the other of these coupies
of contacts, and starts the motor in the coirre-
sponding way. Rack | |s therefore moved in
the way corresponding to the displacement of rod
86 towards the inside or the outside, depending
upon which of the couple of contacts 68 or 89
have been short-circuited, so that plate 87 is
driven back to its median position and cuts off
the motor. To each position of lever 84 corre-
sponds therefore one position of rack {, and con-
sequently one well defined angular position of the
flaps.

According tg still another embodiment shown
on Figs. 8, 9, 10 a pulley 85 having an axle 86 is
connected by means of cables 98 with the rack |
in such a way that its angular position be under
the dependance of the posltion of said rack |.
The periphery of the pulley comprises two con-
tinuous ridges 8% and 100 provided side by side
and extending respectively over abcut 180 de-
grees, leaving a lttle angular space between thelr
ends.

A support (04 pivoting around the axle 96 of
the pulley bears & control handls 108 and may be
fixed in any angular position by means of a lock
108 actuated by a lever 109 and cooperating with
the rack (10.

The support (04 bears two switches 112 and 113
which are situated in front of the ridges 89 and
100 respectively, the closing of said switches con-
trolling the rotation of the motor of the mecha-
nism in one or the other way respectively.

It is evident that one or the other of the two
switcheg 112 and (i3 is always actuated by the
corresponding ridge 89 or 100, as long as the
pulley is not, with reference to the support, in
the angular position called “neutral position”, in
which the space lefl between the ends of the
ridges is in front of the two switches and in
Wémh positlon the circuit of the motor i ecut
off.

Under these conditions, the displacement of
the support 104 In one or the other way from
said neutral position always closes one of the
switches, thus producing the rotation of the motor
In the corresponding way until the pulley re-
sumes, with reference to the support, sald neu-
tral position. Therefore, the position of the rack
I 1srelated to that of the support 104.

According to the embodiment shown on Fig. 11,
the movable control element of the fHaps is a
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tubular rotating axle I, both ends of which have
interlor threads, receiving ending elements 4
which are to be connected directly with the axles
of the flaps respectively provided on both sides
of the fuselage. ‘The axle | is journaled in ball-
bearings § mounted in part 12 of the casing onto
which is secured another pari (3 of the casing,
which is itself prolonged by a third part {4 of
the casing, the last mentioned part enclesing an
electromotor. The shaft 16 of said motor drives,
by means of a centrifugal clutch 17, a sleeve 16
journaled in a partition 23 placed between the
contactlng faces of the two partlai casings 3 and
12. ‘The sleeve I8 1s prolonged by a shaft 1§,
integral with a pinion 20 meshing with pinions
21, mounted for free rotation on axles 24, said last
mentioned pinions meshing with an Internal gear
26 provided on a partition 27 which is situated
between the contacting faces of the partial cas-
ing 3 and 12. The pinions 21 comprise a second
gear meshing with an interior geared wheel 28,
the axle 29 of which is journaled in a partition 30.
integral with the interior face of the partial cas-
ing 3. A pinion 32 Is secured, by means of grooves,
on said axle 29, and meshes with a pinion 33 in-
tegral with the outer hody 34 of a torque limiting
device concentrical with the shaft 4 and compris-
ing disks 36. One series of disks 36 of said
torque limiting device is assembled by means of
outside grooves of the body 34 and the other
series is assembled by inner grooves of sald shaft
I, in order to transmit the motion between the
body 34 and the shaft . The disks 36 are pressed
against each other by equally pressing springs 38,

abutting on a washer 39 held by a nut 40, screwed -

on the shaft | and allowing the adjustment of
the tension of the springs, and therefore of the
sliding torque of the limiting device.

It is evident that the rotation of the motor in
one or the other way controls the rotation of the
shaft | in one or the other way, and, conse-
quently, the actuating or the effacement of the
flaps, the torque limiting device having the same
function as in the already described embodi-
ment. The stopping of the flaps in any position
may be obtained as already described in the fore-
sald embodiment.

The other embodiment represented in Pigs. 12,
13, 14 and 15 differs from that described with
reference to Figs. 1, 2, 3 and 4, only by the deslgn
of part 3 of the casing, the design of the mecha-
nisms it comprises, and the design of the device
connecting the mechanism to the flaps. Follow-
ing description is limited to sald points.

With reference to Figs. 12 and 13, shaft 10,
supported by bearings |l and driven by the mo-
tar together with a demultiplication gear, as
formerly describzd with reference to Fig. 1, com-
prises two parallel series of teeth 180 and 100°.
Each series comprises a small number of identi-
cal teeth, for instance four of them, the sides f
of which are cylindrically shaped, perpendicu-
larly to the axis of shaft 19, or else recelve a
similar shape, to facilitate their manufacture.
The ends s of these teeth are spherical surfaces.
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Two identical pinlons 9 and 8’, with external
gearing, the internal cylindrical surface of which
surrounds the horizontal shaft 10, are respective-
1y meshing with the serles of teeth 180 and 100’
with their teeth 181 and 181’ which are in equal
number but have a greater length in a direction
parallel to that of the axis of the shaft (0. Me-
tallic washers 102 and 102’, elastically secured
in both sides of each gearing 104 and 101’, limit
the relative movements of pinions § and 9’ on
the shaft 10, these reiative movements of pin-
ions and 9° being rendered possible by the
shape of sides f and ends s. A rack | is mesh-
ing with pinion ¥ and is supported on its back
side with ecircular cross-section, by a cylindrical
roller 6 secured to the lower part of casing 3 by
means of an additional plate. In a similar way,
a rack I’, meshing with the pinion 9’, compris-
ing a clreular cross-section back side, is contact-
ing a cylindrical roller &’ secured to the upper
part of casing 8.

Racks | and |’ are projecting from both sides
of casing 3 which comprises openings for that
purpose, the tightness being insured by means
of bellows 105, 105’ secured between the edges
of the openings and the corresponding rack.
There are four bellows, 1. e. two, 105, cooperating
with rack |, and two, 105, cooperating with
rack I’

The two racks bear, cne on one side of casing
3, the other on the other side, an end 4, which
is to be coupled with the lower wing flap con-
trol device. To that effect, shaft 18 being par-
allel to the longitudinal axis of the aircraft,
racks ! and |’ are parallel to the wings which
have as well a dihedral angle as back sweeping.

This direction, which is rendered possible by
the gears connecting pinions 8 and 9’ te the
shaft 10, is represented in Figs. 14 and 15 show-
ing the whole design respectiveiy in half-plan,
the wing beam being drafted in dotted lines 1,
and in half-elevation, the part corresponding to
the other wing being symmetrical.

The flaps are actuated on each wing by a slid-
ing rod 110 directly coupled with the correspond-
ing rack 1, and situated in the prolongation of
said rack. This rod is connected by links 111 ‘o
the nonflgured faps, the dotted line position
of the link, in Fig. 15, corresponding to the ac-
tuated fap. .

The flaps placed on each wing could be ac-
tuated hy two moving devices, moving simulta-
neously in opposed directions under contrei of
a mechanism quite different from a mechanism
described with reference to Pigs. 12, 13, 14 and 15.

Obviously, one wheel such as £ may be pro-
vided with helical teeth and cooperates with two
racks such as | and ’, Fig. 12.

While I have illustraled and described pre-
ferred forms of construction for carrying my in-
vention to effect, this is capable of variations
and modiflcaticns without departing from the
spirlt of my invention.

CHARLES RAYMOND WASEIGE.
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