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The present invention relates to a system for
operating rudders in aircraft.

Control systems for alreraft have been pro-
posed In which the ratio of transmission between
the controlling member, for example, a stick,
and the member to be controlled, for example, a
rudder, changes automatically In a predeter-
mined manner during operation of the system.
It is desirable to make the change of transmis-
sion ratio dependent on the devlation of the
member to be controlled.

For controlling or steering aeroplanes,’ it Is
desirable that, in the neighborhood of the centre
or neutral position, comparatively small devia-
tlons of the member to be controlled, for ex-
ample, the rudder, are produced by relatively
large movements of the controlling member, for
example, the stick, and that in the range of larg-
er deviations or control movements away from
the centre or neutral position, the movements of
the rudder or the member to be controlled are
gradually accelerated, so that at first the move-
ment of the rudder lags behind that of the stick,
and when reaching an end positlon, the move-
ment of the rudder leads that of the stick, There
is no linear relation between the movements of
the conirolling member and the member to be
controlled. Various means have been proposed
to solve the above set forth problem. The con-
ventional mechanisms inherently have plenty
of play and the member to be controlled, for ex-
ample, the rudder, tends to flutter at certain
operating conditions. Coulisse guldes and sim-
flar means have been proposed; such means are
sublect to wear and are Inferior to the mecha-
nism according to the present invention which is
composed of levers,

According to the present invention, the prob-
lem is solved by the provision of mechanical
movement (ransmitting means, Including a lever
mechanism, made of novel construction, which
i1s Interposed between the controlling or manipu-
lated member and the member to be controlled.

Further and other objects and advantages of
the present Invention will be apparent from the
accompanying specification and clalms and
shown in the drawings which, by way of illus-
tration, show what I now consider to be preferred
embodiments of my invention,

In the drawings:

Flgure 1 is an iscmetric diagrammatic showing
of the mechanism, according to the present in-
ventlon,

Figure 2 Is a diagrammatic top view of a modi-
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fied mechanism, according te the present in-
vention.

Referring more particularly to Plgure 1 of the
drawings, it wlll be observed that the mecha-
nism, agcording to the present invention, does
npt inchide gliding members, such as coulisses.
The mechanism, according to Figure 1, may he
arranged to produce a self-braking and self-
leeking effect, in the nelghborhood of lts cen-
tre or neutral position, so that mevements of the
rudder, cawsed, for example, by wind forces, can-
not be transmitted o the stick, although move-
ments of the stick gre plways effective pn the
rudder.

The mechanism is preferably mounted on &
base plate or sultable casing (4. Three ful-
crums, or pins, 5, 8 and 12, are fixed to said
base plate. Levers 4, T and I, respectively, of
suitable length and configuration, are adapted to
swing about said fulcrums.

A substantially triangularly-shaped coupling
element 15, carrles at 1ts corners articulation
pins I, 2 and 3. Pin ! is connected to the end
of driving lever 4, which swings about pin 5,
which is rigidly connected with plate 14. Driv-
ing lever 4 may be operated by means of control
wires 6, which connect lever 4 with a steering
wheel, a stick or the like. Pin | swings on an
arc. Pin 2 is connected with the end of lever T
and its distance from fulcrum 8 is malntalned at
all operating positlons so that the movements of
the coupling trlangle 15, particularly of pin 3,
are deflnitely determined; pin 3, as every other
point of triangle 16, moves along so-called cou-
pling curves. To pln 8 one end of pusher rod
8 is movably connected. The other end of push-
er rod 9 Is articulated to pin (0 at the end of
driven lever (i, Pin 10 moves on an arc about
fulerum 12. Control wires 18 or the like are
connected with lever (1 and transmit the move-
ments of lever |1 to the member to be controlled,
for example, a rudder, an aileron or the like. By
suitably arranging size, distance and configura-
tion and location of the Individual members of
the transmitting mechanism, a great variety of
transmission ratios and characteristics can be
obtained, so that in splte of the unsymmetrie,
kinematic arrangement, a symmetric effect is
produced as is desired for control systems with
which the invention is concerned. A self-brak-
ing or self-locking effect, in the neutral posi-
tion of the system, may be produced by arranging
pins [, 3 and 5, as well as pins 2, 3 and 8, in a
straieht line, when the system is In neutral
or centre positlon, In the arrangement shown
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in Figure 1, only the flrst of the above set forth
two conditions are fulfilled, and a self-braking
effect 1s not produced in the system, according
to Figure 1.

A self-braking effect 1s obtalned when arranged
as In Flgure 2. This self-braking arrangement
is shown in self-braking position, whereby the
rudder or aileron 18 and the system are blocked
against actlons on the rudder itself. In the
mechanism, as shown in figure 2, instead of
control wires 6, or the like, a connecting rod 6’
15 used, and instead of the substantially T shaped
levers 4 and !, bell crank levers 4’ and 11’ are
used. Instead of connecting wires 13, a connect-
ing rod 13° i5 employed. Fulcrum 8’ of the sys-
tem, according to flgure 2, is not in fixed posi-
tion with respect to the base plate 14. The po-
sition of fulcrum 8’ can be changed, for example,
by manipulating the crank 71 of the threaded

spindle 8. By changing the position of fulerum =

8’, the characteristics of the transmission of the
maovements of stick 18, with respect to the move-
ments of rudder 18, can be changed while the sys-
tem 1s in operatlon. Adjustment or change of
the transmission ratlo is desirable, for example,
for the operation of transverse rudders or aller-
vns; when the aeroplane moves at high speed, no
great effect of minor movements of the control
stick or wheel on the ailerons Is needed; whereas
8 self-locking effect fs desirable, on the other
hand, when gperating at low speeds. Particularly
when the aeroplane floats towards the landing
Held, the self-locking effect is without impor-
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tance, whereas it is highly desirable that small
movements of the stick produce large movements
of the ailerons.

The fulcrum of the auxiliary bearing 8’ may be
connected to and automatically controlled by the
Janding flaps or slmilar auxitiaries which are op-
erated when landing. By means of such an ar-
rangement, the allerons may be simultaneously
used as landing flaps without impalring thelr con-
trollability to produce the alleron effect; when
the position of the control stick 18 1s maintalned,
fulerum or pin [ is in fixed position; a change of
the position of pin 8’ will then cause change of
the position of pins 3 and 10, and thereby of
the aileron (6.

The size of the mechanism as a whole is unim-
portant. Pin or driving shaft §, and pin or
driven shaft 12, may be located anywhere in the
alrcraft. On the other hand the whole mecha-
nlsm may be bullt in a comparatively small box
and Inserted as a complete unit in an existing
control mechanism and disposed, for example,
in the fuseiage bottom or stern, or in the shell
of a wing.

While I believe the above described embodi-
ments of my invention to be preferred embodi-
ments, I wish it to be understood that I do not
desire to be limited to the exact details of design
and construction shown and described, for obh-
vious modifications will occur to a person skilled
in the art,
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