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(54) ALIGNMENT DEVICE FOR A SELECTOR LEVER

(57) A selector lever includes a detent pin (13) that
travels along a shaft for being positioned within a detent
slot (12) of a detent plate (11) for securing the selector
lever (5) in place. A magnetic detent pin alignment mech-

anism (14) provides feedback to an operator for assisting
in maneuvering the selector lever to a predetermined po-
sition wherein the detent pin may be positioned within a
desired detent slot.
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Description

BACKGROUND OF THE INVENTION

[0001] The present disclosure relates generally to se-
lector levers and, more particularly, to an alignment de-
vice for assisting in aligning a selector lever that may be
found, for example, in the cockpit of an aircraft.
[0002] Conventional aircraft are commonly equipped
with a selector lever for manually controlling the actuation
of high-lift surfaces such as flaps, ailerons, or other move-
able features of the aircraft. The selector lever is mounted
in the cockpit for the pilot to select the desired equipment
configuration by moving the lever to a desired position.
For instance, if flaps are controlled by the selector lever,
the flaps may be positioned in multiple positions corre-
sponding to take off from a standard runway, short run-
way, landing, etc. The conventional selector lever is typ-
ically constructed with a shaft rotatably arranged adja-
cent one or two detent plates. When the lever is rotated
in a desired position for controlling the associated move-
able feature, a respective detent pin is positioned within
a corresponding detent slot for securing the lever into
position. Alignment of the detent pin within a correspond-
ing detent slot is necessary in order to properly secure
the selector lever in the desired position. However, due
to the nature of the selector lever being operated in a
linear movement between a forward and rear position
while rotating about a central axis, aligning the detent pin
within a corresponding detent slot is difficult. Accordingly,
there is a need to assist the operator in properly locating
the selector lever in position where the detent pin may
accurately be positioned within the desired detent slot.

SUMMARY OF THE INVENTION

[0003] In one embodiment a selector lever includes a
shaft in pivotal communication with a housing and a de-
tent arrangement in operable communication with the
shaft and the housing configured to maintain the shaft in
a selected position when engaged and to allow the shaft
to rotate when disengaged. A magnetic detent pin align-
ment mechanism is configured to generate magnetic
forces indicative of alignment of the shaft in selectable
position.
[0004] In one embodiment a system for manipulating
a high-lift surface of an aircraft into a plurality of prede-
termined operative conditions includes a selector lever
having a shaft having a proximal end rotatably attached
to a pivot. The pivot is disposed within housing and the
shaft has a distal end projecting above the housing. A
magnet is carried by the shaft. A slide is arranged to be
movable along the shaft. A detent pin is operatively con-
nected to the slide. A detent plate is disposed in the hous-
ing and has a plurality of detent slots separated by spac-
ers for receiving the detent pin. A magnetic detent pin
aligning mechanism communicates with the magnet car-
ried by the shaft to provide feedback regarding a position

of the detent pin with respect to one of the detent slots
of the detent plate for assisting in positioning the selector
lever for aligning the detent pin with respect to one of the
slots of the detent plate.
[0005] In another embodiment a method of actuating
a selector lever includes disengaging a detent arrange-
ment that when engaged maintains the selector lever in
a selected position, rotating the selector lever, allowing
magnetic forces in a magnetic detent pin aligning mech-
anism to assist in aligning the selector lever in one of a
plurality of selectable positions and engaging the detent
arrangement.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The following descriptions should not be con-
sidered limiting in any way. With reference to the accom-
panying drawings, like elements are numbered alike:

Fig. 1 is an illustration of an aircraft;

Fig. 2A is a partial cross-sectional side view of a se-
lector lever according to one embodiment;

Fig. 2B is a cross-sectional view of the selector lever
shown in Fig. 2A taken along line 2B-2B;

Fig. 3A is a partial cross-sectional views side view
of a selector lever according to a second embodi-
ment;

Fig. 3B is a cross-sectional front view of the selector
lever shown in Fig. 3A taken along line 3B-3B;

Fig. 4 is a partial cross-sectional side view of a se-
lector lever according to a third embodiment; and

Fig. 5 shows a flow chart illustrating a method for
controlling a high-lift surface of an aircraft utilizing a
magnetic alignment device for a selector lever.

DETAILED DESCRIPTION OF THE INVENTION

[0007] A detailed description of one or more embodi-
ments of the disclosed apparatus and method are pre-
sented herein by way of exemplification and not limitation
with reference to the Figures. It is to be understood that
other embodiments may be utilized and changes may be
made without departing from the scope of the present
disclosure. Additionally, where relationship terms are
used such as above, below, horizontal and the like, these
terms are merely generally descriptive for certain em-
bodiments discussed and are not definitive as other ori-
entations are possible. In particular, the disclosure pro-
vides various examples related to a selector lever for
aircraft, whereas the advantages of the present disclo-
sure as applied in a related field would be apparent to
one having ordinary skill in the art and are considered to
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be within the scope of the present invention.
[0008] Fig. 1 shows a top view of an aircraft 1 having
an aircraft actuator system that employs the selector le-
ver of the present disclosure. Specifically, the selector
lever is contemplated to be employed in connection with
one or more of the high-lift surfaces associated with an
aircraft. For example, the selector lever of the aircraft
actuator system may be used to control the position of a
plurality of flaps 2 located on the wings 3 of the aircraft
1. The selector lever enables the operator (or pilot) to
accurately control the position of the flaps 2 from the
cockpit 4. The selector lever may find other uses, in dif-
fering environments, without departing from the scope of
the present disclosure.
[0009] Fig. 2A is partial cross-sectional side view of a
hand-operated selector lever 5 according to one embod-
iment of the present disclosure. The selector lever 5 in-
cludes a shaft 6 having a proximal end 20 that is rotatably
attached to a pivot 7 that is disposed in a housing 8. The
shaft 6 also comprises a distal end 9 that projects beyond
the housing 8. A slide 10 is arranged to move along the
shaft 6 along the portion which projects beyond housing
8. Fig. 2A shows a detent plate 11 with a plurality of detent
slots 12 disposed in the housing 8 parallel to the path of
the pivoting shaft 6. Fig. 2A further shows a detent pin
13 arranged on the shaft 6 to engage the first plurality of
detent slots 12 of the detent plate 11. The configuration
of the detent slots 12 of detent plate 11 defines a detent
arrangement. The detent pin 13 is operatively connected
to the slide 10 such that translational movement of the
slide 10 along the shaft results in movement of the detent
pin 13. As shown in Fig. 2A, a set of attraction magnets
17 are attached to the detent plate 11 at multiple locations
along a radial arc relative to the pivot 7. Each of the at-
traction magnets 17 are oriented in radial alignment rel-
ative to one of the detent slots 12 to generate magnetic
interaction with a shaft magnet 18 as detailed below.
[0010] Fig. 2B shows a cross-sectional view of the se-
lector lever 5. As shown in Fig. 2B, a magnetic detent pin
aligning mechanism 14 includes attraction magnet 17a
from the set of attraction magnets 17 attached to the de-
tent plate 11 and the shaft magnet 18 carried by the shaft
6. Attraction magnet 17a has a pole generating a mag-
netic field and the shaft magnet 18 has a pole generating
a magnetic field. As shown in Fig. 2B, attraction magnet
17a has a north pole facing towards the shaft and shaft
magnet 18 has a south pole outwardly facing towards
the detent plate. In operation, as shaft 6 of lever 5 is
rotatably pivoted, the opposite polarity of the magnetic
fields of the magnets 17 and 18 generate an attraction
or braking force creating a rotational movement resist-
ance on the shaft 6 of the selector lever 5. The magnets
17, 18 are positioned such that the maximum attractive
forces between then occurs when the detent pin 13 is
rotationally aligned with one the slots 12. A biasing mem-
ber (not shown) biases the slide 10 and the detent pin
13 toward the pivot 7. The slide 10 may be manually
moved against the bias of the biasing member to disen-

gage the detent pin 13 from one of the slots 12 when
movement to another of the slots 12 is desired. While the
slide 10 is moved such that the detent pin 13 is disen-
gaged from the slots 12 there is no feedback to an oper-
ator as to relative rotational location between the detent
pin 13 and the slots 12. The magnetic forces between
the magnets 17 and 18 in embodiments disclosed and
as described above provide position feedback to the op-
erator.
[0011] Fig. 3A is partial cross-section side view of a
hand-operated selector lever 5 according to a second
embodiment of the present disclosure. The selector lever
5 includes a shaft 6 having a proximal end that is rotatably
attached to a pivot 7 that is disposed in a housing 8. The
shaft 6 also comprises a distal end 9 that projects beyond
housing 8. A slide 10 is arranged to move along the por-
tion of shaft 6 which extends beyond housing 8. Fig. 3A
shows a detent plate 11 with a plurality of detent slots 12
disposed in the housing 8 parallel to the path of the piv-
oting shaft 6. A plurality of spacers 15 separates the re-
spective detent slots 12. Fig. 3A further shows a detent
pin 13 arranged on the shaft 6 to engage the first plurality
of slots 12 of the detent plate 11. The detent pin 13 is
operatively connected to the slide 10 such that transla-
tional movement of the slide 10 along the shaft results in
movement of the detent pin 13. As shown in Fig. 3A, a
set of repulsion magnets 19 are carried by detent plate
11 at multiple locations in radial alignment with respective
slot spacers 15.
[0012] Fig. 3B shows a cross-sectional view of lever
5. In an additional embodiment, a magnetic detent pin
aligning mechanism 14 includes a repulsion magnet 19a
from the set of repulsion magnets 19 carried by detent
plate 11 and a shaft magnet 18 carried by shaft 6. Re-
pulsion magnet 19a has a pole generating a magnetic
field and shaft magnet 18 has a pole generating a mag-
netic field. As shown in Fig. 3B, repulsion magnet 19a
has a north pole facing towards the shaft and shaft mag-
net 18 has a north pole outwardly facing towards the de-
tent plate. In operation, as shaft 6 of lever 5 is rotatably
pivoted between forward and aft, the similar polarity of
the magnetic fields of the respective magnets 19 and 18
will generate a repulsive force that is exerted on the shaft
of the selector lever as the shaft magnet 18 will repel a
respective of the repulsive magnets 19 thereby providing
feedback urging the lever to continue in a lateral move-
ment either forward or aft of the respective slot spacer
15. The force of repulsive magnets 19 with respect to
shaft magnet 18 is sufficient to prevent lever 5 from rest-
ing between two detent positions and is sufficient to over-
come mechanical drag of the lever that would prevent
lateral movement. In operation, repulsive magnets 19
push or snap the lever into a position where the detent
pin is aligned with a respective detent slot 12.
[0013] Fig. 4A is a partial cross-sectional side view of
a hand-operated selector lever 5 according to a third em-
bodiment of the present disclosure. The selector lever 5
includes a shaft 6 having a proximal end that is rotatably
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attached to a pivot 7 that is disposed in a housing 8. The
shaft 6 also comprises a distal end 9 that projects above
housing 8. A slide 10 is arranged to move along the por-
tion of the shaft 6 which projects above the housing 8. A
detent plate 11 with a plurality of detent slots 12 is dis-
posed in the housing 8 parallel to the path of the pivoting
shaft 6. A detent pin 13 arranged on the shaft 6 to engage
the first plurality of detent slots 12 of the detent plate 11.
The detent pin 13 is operatively connected to the slide
10 such that translational movement of the slide 10 along
the shaft results in movement of the detent pin 13. A set
of attraction magnets 17 are attached to the detent plate
11 at multiple locations radially aligned with respective
detent slots 12 and a set of repulsive magnets 19 are
carried by detent plate 11 at multiple locations radially
aligned with respective slot spacers 15 which are not
receptive of receiving a detent pin.
[0014] As shown in Fig 4, alignment device 14 includes
both set of attraction magnets 17 and set of repulsion
magnets 19 carried by detent plate 11 and a shaft magnet
18 carried by shaft 6 (not shown). The attraction magnets
17 and shaft magnet 18 have oppositely facing poles.
The repulsion magnets 19 and shaft magnet 18 have
similarly facing poles. In operation, as shaft 6 of lever 5
is rotatably pivoted between forward and aft, a respective
of the set of repulsion magnets 19 will repel shaft magnet
18 due to the same polarity of the respective magnets
thereby providing feedback urging the lever to continue
in a lateral movement either forward or aft of the respec-
tive slot spacer 15. When the detent pin 13 is radially
aligned with a respective detent slot 12, a respective of
the attraction magnets 17 will attract shaft magnet 18
thereby providing feedback that the shaft is in position
for deploying the detent pin 13 into position with a re-
spective detent slot 12.
[0015] Fig. 5 illustrates a method 200 for controlling
the positioning of high-lift surfaces of an aircraft. In op-
eration, an operator of an aircraft controls the positioning
of high-lift surfaces such as flaps, ailerons, or other move-
able features of the aircraft by utilizing a selector lever in
combination with a detent plate. The detent plate includes
detent slots for receiving a detent pin which correspond
with predetermined positions of the selector lever for po-
sitioning the high-lift surfaces at designated positions, i.
e. for take-off, landing, mid-flight, climbing, etc. At block
210, the selector lever is moved between a forward to aft
direction with the predetermined positions defined inter-
mittently along the path of the selector lever. At block
220, an alignment mechanism provides feedback
through the shaft of the selector lever to the operator
regarding the positioning of the selector lever with re-
spect to detent slots for securing the lever in a predeter-
mined operating position. At block 230, the feedback is
the result of an attraction or braking force on the shaft
when the selector lever is in position for engaging a detent
pin with a slot of a detent plate for securing the selector
lever at the desired location for desired operational con-
figuration of the flaps and the like. In one embodiment,

this is achieved by utilizing horizontally disposed mag-
nets of dissimilar poles which attract themselves when
horizontally aligned. These respective magnets are hor-
izontally aligned when the selector lever is positioned
such that a detent pin may be positioned within a respec-
tive detent slot. At block 240, the feedback is provided
indicating that the selector lever is not in position for en-
gaging a detent pin with a respective slot of a detent slot.
This is achieved by utilizing horizontally disposed mag-
nets of similar poles which repel themselves when hori-
zontally aligned. These respective magnets are horizon-
tally aligned when the selector lever is positioned such
that a detent pin is not positioned in alignment with a
respective detent slot. The feedback of the repelling forc-
es of the respective magnets provides sensory direction
to the operator to continue moving the respective selector
lever.
[0016] While the invention has been described with ref-
erence to an exemplary embodiment or embodiments, it
will be understood by those skilled in the art that various
changes may be made and equivalents may be substi-
tuted for elements thereof without departing from the
scope of the invention as defined by the claims. In addi-
tion, many modifications may be made to adapt a partic-
ular situation or material to the teachings of the invention
without departing from the scope thereof as defined by
the claims.

Claims

1. A selector lever, comprising:

a shaft (6) in pivotal communication with a hous-
ing (8);
a detent arrangement (11, 12, 13) in operable
communication with the shaft and the housing
configured to maintain the shaft in a selected
position when engaged and to allow the shaft to
rotate when disengaged; and
a magnetic detent pin alignment mechanism
(14) configured to generate magnetic forces in-
dicative of alignment of the shaft in selectable
positions.

2. The selector lever of claim 1 including a magnet (18)
carried by the shaft, a slide arranged to be moveable
along the shaft, a detent pin (13) operatively con-
nected to the slide, and a detent plate (11) disposed
in the housing and having a plurality of detent slots
(12) separated by spacers for receiving the detent
pin.

3. The selector lever of claim 2, wherein said magnetic
detent pin alignment mechanism includes a magnet
(17) attached to said detent plate.

4. The selector lever of claim 3, wherein said shaft mag-
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net (18) and said magnet (17) carried by said detent
plate are horizontally aligned at a predetermined po-
sition when said detent pin (13) is radially aligned
with a respective detent slot (12) for being inserted
into said slot.

5. The selector lever of claim 4, wherein said shaft mag-
net (18) and said magnet (17) carried by said detent
plate have magnetic fields of opposite polarities fac-
ing each other when horizontally aligned creating an
attraction force between two magnets providing
feedback to an operator manipulating said selector
lever indicating that said detent pin is radially aligned
with a respective detent slot for being inserted into
said slot.

6. The selector lever of claim 2, wherein said magnetic
detent pin alignment mechanism (14) includes a
magnet (17a) carried by said detent plate and where-
in said shaft magnet and said magnet carried by said
detent plate are horizontally aligned at a predeter-
mined position when said detent pin is radially
aligned with a spacer disposed between respective
detent slots.

7. The selector lever of claim 6, wherein said magnetic
fields of said shaft magnet and said magnet carried
by said detent plate have similar polarities facing
each other when horizontally aligned creating a re-
pulsive force between them providing feedback to
an operator manipulating said selector lever indicat-
ing that said detent pin is radially aligned with a re-
spective spacer disposed between respective detent
slots.

8. The selector lever of claim 2, wherein said magnetic
detent pin alignment mechanism includes an attrac-
tion magnet (17a) carried by said detent plate where-
in said attraction magnet and said shaft magnet have
magnetic fields of opposite polarities facing each oth-
er when horizontally aligned creating an attraction
force between them providing feedback to an oper-
ator manipulating said selector lever indicating that
said detent pin is radially aligned with a respective
detent slot for being inserted into said detent slot and
said magnetic detent pin aligning mechanism further
includes a repulsion magnet carried by said detent
plate above said spacers and wherein said repulsion
magnet and said shaft magnet have similar polarities
facing each other when horizontally aligned creating
a repulsive force between the two magnets providing
feedback to an operator manipulating said selector
lever indicating that said detent pin is radially aligned
with a respective spacer disposed between respec-
tive detent slots.

9. A method of actuating a selector lever comprising:

disengaging a detent arrangement that when
engaged maintains the selector lever in a se-
lected position;
rotating the selector lever;
allowing magnetic forces in a magnetic detent
pin aligning mechanism to assist in aligning the
selector lever in one of a plurality of selectable
positions; and
engaging the detent arrangement.

10. The method of claim 9 including:

providing a selector lever operatively coupled
with said high-lift surface; said selector lever in-
cluding a shaft having a proximal end rotatably
attached to a pivot, the pivot being disposed
within a housing, the shaft having a distal end
projecting beyond the housing, said shaft carry-
ing a magnet;
providing a slide arranged to be movable along
the shaft which is operatively connected to a de-
tent pin;
providing a detent plate disposed in the housing
and having a plurality of detent slots separated
by spacers for receiving said detent pin, said
slots corresponding with predetermined operat-
ing positions of said high-lift surface; and
providing magnetic feedback to an operator via
said shaft of the position of said detent pin rel-
ative to a detent slot of said detent plate.

11. The method of claim 9, wherein said feedback in-
cludes an attraction force indicating that said detent
pin is in position for being received within a respec-
tive detent slot of said detent plate.

12. The method of claim 9, wherein said feedback in-
cludes a repulsion force indicating that said detent
pin is above a spacer of said detent plate.
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