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Description

BACKGROUND

[0001] The present disclosure relates to sensors, and
in particular, to angle of attack sensors.
[0002] Angle of attack sensors with rotatable vanes are
installed on sides of aircraft to measure the aircraft angle
of attack, the angle between oncoming airflow and the
aircraft zero line (a reference line of the aircraft, such as
a chord of a wing of the aircraft). The angle of attack
sensor is mounted to the aircraft such that the rotatable
vane protrudes outside the aircraft and is exposed to on-
coming airflow. Aerodynamic forces acting on the rotat-
able vane cause the vane to align with the direction of
the oncoming airflow. Rotational position of the vane is
sensed and used to determine the aircraft angle of attack.
[0003] When an aircraft is in flight, the oncoming airflow
is cold and moist. Cold and moist airflow can result in ice
accretion on the vane of an angle of attack sensor. Ice
accretion can impede or interfere with the free rotation
and aerodynamic characteristics of the vane, which can
cause the angle of attack sensor to generate less accu-
rate measurements. US 5438865 A relates to an aircraft
angle of attack sensor.

SUMMARY

[0004] An angle of attack sensor is provided as claimed
in claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]

FIG. 1 is a perspective top view of an angle of attack
sensor.
FIG. 2A is a partial cross-sectional side view of the
angle of attack sensor.
FIG. 2B is an enlarged partial cross-sectional side
view of the angle of attack sensor.
FIG. 3A is a perspective top view of a second em-
bodiment of an angle of attack sensor.
FIG. 3B is a perspective top view of a third embod-
iment of an angle of attack sensor.

DETAILED DESCRIPTION

[0006] In general, the present disclosure describes an
angle of attack (AOA) sensor having a multi-piece face-
plate including an outer faceplate, or mounting plate, and
an inner faceplate, or heated chassis, which are thermally
isolated for improving thermal management by control-
ling conductive and convective heat flow. Further, a
standoff made of material having a thermal conductivity
lower than the heated chassis may be positioned be-
tween the mounting plate and the heated chassis to
choke the heat flow. As a result, heat flow is directed to

the rotatable components to prevent ice accretion that
impedes vane rotation, avoiding faulty AOA readings.
[0007] FIG. 1 is a perspective top view of angle of at-
tack sensor 10. Angle of attack sensor 10 includes face-
plate 12 (which includes mounting plate 14 and heated
chassis 16), housing 18, fasteners 20, vane assembly
22 (which includes vane base 24 and vane 26), annular
gap 28, and shaft connectors 30. Mounting plate 14 in-
cludes opening 32 and mounting holes 34. Heated chas-
sis 16 includes ring portion 36.
[0008] Faceplate 12 is a multi-piece faceplate that in-
cludes mounting plate 14, or outer faceplate, and heated
chassis 16, or inner faceplate. Mounting plate 14 is ad-
jacent to the heated chassis 16. Mounting plate 14 is
positioned on heated chassis 16 such that heated chas-
sis 16 is located inward from or interior to mounting plate
14 with respect to housing 18. Housing 18 is cylindrical
with an annular sidewall between an open first end and
a closed second end. Faceplate 12 is positioned on hous-
ing 18 adjacent the open first end of housing 18. More
specifically, heated chassis 16 is positioned within and
connected to the open first end of housing 18 such that
heated chassis 16 seals the open first end of housing 18.
Mounting plate 14 is positioned on heated chassis 16
such that mounting plate 14 is adjacent the open first end
of housing 18 and is outward from or exterior to heated
chassis 16. As such, mounting plate 14 is an outer piece
of faceplate 12 and heated chassis 16 is an inner piece
of faceplate 12.
[0009] Fasteners 20 are connected to mounting plate
14 and heated chassis 16. Fasteners 20 are positioned
around mounting plate 14 and extend through mounting
plate 14 into heated chassis 16. In alternate embodi-
ments, fasteners 20 may extend through heated chassis
16 into a portion of mounting plate 14. In such an em-
bodiment, fasteners 20 do not extend all of the way
through mounting plate 14 to an exterior surface of
mounting plate 14, and thus are not visible from a top
view of angle of attack sensor 10. In further alternate
embodiments, fasteners 20 may extend into a portion of
mounting plate 14 and a portion of heated chassis 16
such that fasteners 20 do not extend all of the way through
mounting plate 14 or all of the way through heated chas-
sis 16. In this embodiment, six fasteners 20 extend
through mounting plate 14 into heated chassis 16. In al-
ternate embodiments, any number of fasteners 20 may
be connected to mounting plate 14 and heated chassis
16. Fasteners 20 may be screws, brackets, or any other
suitable fastener.
[0010] Vane assembly 22, which includes vane base
24 and vane 26, has a portion that is positioned in heated
chassis 16 and extends through mounting plate 14. More
specifically, vane base 24 is positioned in heated chassis
16. A first end of vane 26 is connected to vane base 24.
Vane 26 extends through mounting plate 14. Annular gap
28 is adjacent vane base 24. Annular gap 28 is a space
that surrounds vane base 24. Heated chassis 16 sur-
rounds annular gap 28. As such, annular gap 28 is be-
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tween vane base 24 and heated chassis 16. Consequent-
ly, annular gap 28 acts as a representation of the bound-
ary between parts, such as vane 26 and vane base 24,
that rotate and parts, such as mounting plate 14 and heat-
ed chassis 16, that do not rotate. Vane base 24 receives
shaft connectors 30. Shaft connectors 30 extend through
vane base 24.
[0011] Mounting plate 14 has circular opening 32 at its
center. Vane assembly 22 extends through mounting
plate 14 at opening 32. More specifically, vane 26 ex-
tends through opening 32. Mounting holes 34 are located
around a periphery of mounting plate 12 radially outward
from fasteners 20. Mounting holes 34 extend through
mounting plate 14 from an exterior first surface of mount-
ing plate 14 to an interior second surface of mounting
plate 14. In this embodiment, mounting plate 14 has eight
mounting holes 34. In alternate embodiments, mounting
plate 14 may have any number of mounting holes 34.
[0012] Heated chassis 16 includes ring portion 36.
Ring portion 36 is an annular portion of heated chassis
16 that extends into opening 32 of mounting plate 14
such that opening 32 extends around ring portion 36. An
exterior surface of ring portion 36 of heated chassis 16
is about flush with the exterior surface of mounting plate
14. Ring portion 36 is also adjacent annular gap 28 such
that ring portion 36 surrounds annular gap 28.
[0013] Angle of attack sensors 10 are installed on the
sides of an aircraft and mounted to the aircraft via fas-
teners, such as screws or bolts, and mounting holes 34
on mounting plate 14. As a result, mounting plate 14 is
about flush with the skin of the aircraft and housing 18
extends within an interior of the aircraft. Fasteners 20
fasten or join mounting plate 14 to heated chassis 16.
Vane 26 extends outside an exterior of aircraft and is
exposed to oncoming airflow, causing vane 26 and vane
base 24 of vane assembly 22 to rotate with respect to
mounting plate 14 and heated chassis 16 via a series of
bearings within angle of attack sensor 10. Vane 26 ro-
tates based on the angle the aircraft is flying at relative
to the oncoming airflow. Shaft connectors 30 connect
vane base 24 to a rotatable vane shaft within housing
18. Rotation of the rotatable shaft is sensed and used to
measure the angle of attack or angle of ascent or descent
of the aircraft.
[0014] FIG. 2A is a partial cross-sectional side view of
angle of attack sensor 10. FIG. 2B is an enlarged partial
cross-sectional side view of angle of attack sensor 10.
Vane assembly 22 is not shown in cross-section in FIGS.
2A and 2B. A lower portion of angle of attack sensor 10
has been omitted from FIGS. 2A and 2B for simplicity.
Details of components within a lower portion of housing
18 can be found in U.S. Application No. 15/720,701 and
U.S. Application No. 15/679,824, which have been incor-
porated by reference. FIGS. 2A and 2B will be discussed
together. Angle of attack sensor 10 includes faceplate
12 (which includes mounting plate 14, heated chassis
16, and air gap 38), housing 18, fasteners 20, vane as-
sembly 22 (which includes vane base 24 and vane 26),

annular gap 28, vane shaft 40, bearing 42, counterweight
44, heater 46, and standoffs 48. Mounting plate 14 in-
cludes opening 32. Heated chassis 16 includes ring por-
tion 36, pocket 50, and annular space 52.
[0015] Faceplate 12 includes mounting plate 14, or out-
er faceplate, adjacent heated chassis 16, or inner face-
plate. Mounting plate 14 is positioned on heated chassis
16. Mounting plate 14 may be made of aluminum, other
metals, or any other suitable thermally conductive mate-
rial. Conversely, mounting plate 14 may be made of tita-
nium, stainless steel, polymers, composite materials,
other metals, or any other suitable material having low
thermal conductivity. Heated chassis 16 is made of ther-
mally conductive material. In this embodiment, heated
chassis 16 is made of aluminum. In alternate embodi-
ments, heated chassis 16 may include copper, other met-
als, metal alloys, or any other suitable thermally conduc-
tive material. Air gap 38 is located between mounting
plate 14 and heated chassis 16. Air gap 38 is a space
between mounting plate 14 and heated chassis 16 that
fills with air. Air gap 38 can also be filled with an insulating
material. The thickness of air gap 38 is maximized to
minimize heat conduction from heated chassis 16 to
mounting plate 14. The thickness of air gap 38 is gener-
ally larger than 0.03 inch. Heated chassis 16 is located
interior to mounting plate 14 with respect to housing 18.
Faceplate 12 is positioned on housing 18 adjacent the
open first end of housing 18 such that heated chassis 16
is positioned within the open first end of housing 18 and
mounting plate 14 is positioned exterior to heated chassis
and adjacent the open first end of housing 18. Fasteners
20 are connected to mounting plate 14 and heated chas-
sis 16. In this embodiment, fasteners 20 extend through
mounting plate 14 into heated chassis 16.
[0016] Vane assembly 22, which includes vane base
24 and vane 26, has a portion that is positioned in heated
chassis 16 and extends through mounting plate 14. An-
nular gap 28 is adjacent vane base 24 such that annular
gap 28 is between vane base 24 and heated chassis 16.
A first end of vane shaft 40 is connected to vane base
24 via shaft connectors 30 (shown in FIG. 1). More spe-
cifically, shaft connectors 30 extend through vane base
24 to connect vane base 24 to vane shaft 40. A second
end of vane shaft 40 extends into housing 18. Bearing
42 is positioned around vane shaft 40 between the first
end of vane shaft 40 and the second end of vane shaft
40. Counterweight 44 is mounted on the second end of
vane shaft 40. As such, vane base 24, vane shaft 40,
and counterweight 44 are configured to rotate together.
Heater 46 is positioned on heated chassis 16. Heater 46
is annular, extending all the way around an end of heated
chassis 16 that is adjacent housing 28. As such, heater
46 encircles bearing 42. Heater 46 is positioned on heat-
ed chassis 16 closer to bearing 42 than to housing 18.
Heater 46 may be a self-regulating heater, a thermostat-
ically controlled heater, or any other suitable heater.
[0017] Standoffs 48 are positioned between heated
chassis 16 and mounting plate 14. Standoffs 48 may be
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positioned around fasteners 20 such that fasteners 20
go through centers of standoffs 48, and each standoff 48
extends around a fastener 20. Standoffs 48 are made of
material having a thermal conductivity lower than heated
chassis 16, such as stainless steel, plastic, titanium, pol-
ymers, composites, or any other suitable material. Stand-
offs 48 are shaped to maximize their conductive thermal
resistance. The conductive thermal resistance of stand-
off 48 is measured by dividing the length of standoff 48
by the product of the thermal conductivity of the material
of which standoff 48 is made and the cross-sectional area
of standoff 48. As such, standoffs 48 have a wall thick-
ness with a cross-sectional area as small as possible to
maximize thermal resistance while still being within prac-
tical structural constraints. Standoffs 48 are also as long
as possible to maximize thermal resistance while still be-
ing within practical structural constraints. Further, stand-
offs 48 are made of material having as low a thermal
conductivity as possible while still being within practical
structural constraints. Standoffs 48 may be cylindrical
spacers, brackets, thick washers, multi-piece thermal
breaks, or any other suitable thermal break. In an em-
bodiment where mounting plate 14 is made of thermally
conductive material, standoffs 48 are included. In an em-
bodiment where mounting plate 14 is made of material
having low thermal conductivity, such as composite ma-
terial, standoffs 48 may not be included.
[0018] Mounting plate 14 has opening 32 at a center
of mounting plate 14. Vane 26 of vane assembly 22 ex-
tends through opening 32. Ring portion 36 of heated
chassis 16 also extends into opening 32 and is adjacent
mounting plate 14 and annular gap 28. Heated chassis
16 defines pocket 50, within which a portion of vane as-
sembly 22 is positioned. Specifically, vane base 24 of
vane assembly 22 is positioned within pocket 50 of heat-
ed chassis 16. Pocket 50 is at a central portion of heated
chassis 16. Heated chassis 16 has annular space 52 in
a portion of heated chassis 16 between pocket 50 and
an outer circumference of heated chassis 16. Annular
space 52 is a space in heated chassis 16 that extends
around heated chassis 16 and into heated chassis 16
from an exterior surface of heated chassis 16. As such,
annular space 52 forms an internal chamber between
heated chassis 14 and mounting plate 12 when mounting
plate 12 is joined to heated chassis 14.
[0019] Oncoming airflow causes vane assembly 22,
including vane 26 and vane base 24, to rotate with re-
spect to faceplate 12. Rotation of vane base 24 causes
rotation of vane shaft 40. Rotation of vane shaft 40 is
sensed to generate angle of attack readings. Bearing 42
supports rotation of vane shaft 40. Counterweight 44 is
mounted on vane shaft 40 to counterbalance vane 26.
[0020] Heater 46 provides heat to heated chassis 16.
Heated chassis 16 is made of thermally conductive ma-
terial, such as aluminum, so that heated chassis 16 can
conduct heat to the rotating components of angle of at-
tack sensor 10, such as vane assembly 22, vane shaft
40, and bearing 42. Ring portion 36 allows heated chassis

16 to extend up to the exposed outer surface of mounting
plate 14 in an area surrounding vane assembly 22 to
provide heat to the area surrounding vane assembly 22.
At the same time, ring portion 36 only extends up to
mounting plate 14 in the vicinity of vane assembly 22,
limiting the surface area of heated chassis 16 that is di-
rectly exposed to the cold airflow, resulting in less con-
vective heat loss from heated chassis 16. Additionally,
as seen in FIG. 2A, the heat loss is centralized such that
a majority of heat flow H is directed toward rotating com-
ponents, including vane assembly 22, vane shaft 40, and
bearing 42.
[0021] Mounting plate 14 is often made of thermally
conductive material, such as aluminum, due to cost and
weight restraints. Because mounting plate 14 is exposed
to the cold oncoming airflow, mounting plate 14 draws
heat from heated chassis 16. Air gap 38 acts as a thermal
barrier in angle of attack sensor 10. First, air gap 38 de-
creases contact or creates physical separation between
the interior surface of mounting plate 14 and the exterior
surface of heated chassis 16. The physical separation
limits conduction between mounting plate 14 and heated
chassis 16. Second, because air is a poor conductor, air
gap 38 creates insulation between mounting plate 14 and
heated chassis 16. As a result, less convection occurs
between mounting plate 14 and heated chassis 16. As
such, air gap 38 reduces heat transfer from heated chas-
sis 16 to mounting plate 14.
[0022] Standoffs 48 act as thermal breaks between
heated chassis 16 and mounting plate 14 by creating
thermal separation between mounting plate 14 and heat-
ed chassis 16. Maximizing conductive thermal resistance
of standoff 48 minimizes heat flow between mounting
plate 14 and heated chassis 16. As such, standoffs 48
choke the thermal path between mounting plate 14 and
heated chassis 16. As seen in FIG. 2A, only a small por-
tion of heat flow H is lost to the aircraft mounting surface
via conduction.
[0023] Annular space 52 also decreases the contact
or creates physical separation between the interior sur-
face of mounting plate 14 and the exterior surface of heat-
ed chassis 16. Therefore, less conduction occurs be-
tween mounting plate 14 and heated chassis 16, reduc-
ing heat transfer from heated chassis 16 to mounting
plate 14.
[0024] Traditionally, an angle of attack sensor has had
a single-piece faceplate adjacent the vane assembly,
which is exposed to the cold oncoming airflow. To avoid
ice accretion on the vane assembly, which can cause the
vane assembly to freeze, when the aircraft is flying in
cold and moist conditions, the angle of attack sensor of-
ten includes a heater to heat the faceplate. However, a
majority of heat generated by heaters on the faceplate
is lost (1) via convection through the entirety of the ex-
posed surface of the faceplate to the cold airflow and (2)
via conduction to the cold aircraft mounting surface. As
a result, less heat goes to the rotating components, such
as the vane assembly, bearing, and vane shaft, where
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the heat is needed. As such, more power may be required
to run the heaters in order to generate enough heat for
the rotating components. If moisture from the cold airflow
reaches the rotating components of the angle of attack
sensor, ice accretion may occur, and the vane assembly
may freeze. Consequently, traditional angle of attack
sensors can consume large amounts of power but are
still prone to ice accretion that impedes the free rotation
of the vane, causing the angle of attack sensor to gen-
erate faulty readings or less accurate angle of attack
measurements.
[0025] Angle of attack sensor 10 has a multi-piece
faceplate comprising an outer faceplate, or mounting
plate 14, which is thermally isolated from an inner face-
plate, or heated chassis 16. Ring portion 26, air gap 38,
standoffs 48, and annular space 52 allow for thermal
management of angle of attack sensor 10 by restricting
the flow of heat to the external surfaces of angle of attack
sensor 10. Conductive heat flow H from heated chassis
16 to mounting plate 14 and convective heat flow H from
mounting plate 14 to the cold airflow is redirected. As a
result, less heat is lost in undesired areas and localized
heat loss occurs in areas requiring heat flow H. Therefore,
even though a majority of heat is still lost via conduction
and convection to outer cold airflow, heat is lost in the
vicinity of rotating components so that more heat is de-
livered to rotating components rather than (1) toward the
outer periphery of mounting plate 14 where mounting
plate 14 contacts the aircraft or (2) along the entire sur-
face of mounting plate 14. Thus, multi-piece faceplate 12
increases heating efficiency of angle of attack sensor 10
by minimizing or controlling heat loss so that heat flow H
goes where heat is needed in angle of attack sensor 10.
As a result, the temperatures between rotating compo-
nents are well above the freezing point of water in all
flight conditions, while the amount of power required for
maintaining rotating components above freezing is sig-
nificantly reduced. Consequently, ice accretion is re-
duced, and vane assembly 22 is less likely to freeze and
induce inaccurate sensor readings.
[0026] Additionally, the faceplate of an angle of attack
sensor is commonly damaged by blowing sand, volcanic
ash, debris, and other environmental conditions as well
as during aircraft installation and maintenance. Multi-
piece faceplate 12 allows mounting plate 14 to quickly
and easily be removed and replaced without complete
disassembly of angle of attack sensor 10, saving time
and money.
[0027] FIG. 3A is a perspective top view of a second
embodiment of angle of attack sensor 10A. Angle of at-
tack sensor 10A includes mounting plate 14A having
openings 54A and heated chassis 16A having protru-
sions 56A.
[0028] Angle of attack sensor 10A has a similar struc-
ture as described in reference to angle of attack sensor
10 in FIGS. 1, 2A, and 2B. Mounting plate 14A has open-
ings 54A positioned between opening 32A and mounting
holes 34A. Openings 54A extend through mounting plate

14A from an exterior first surface of mounting plate 14A
to an interior second surface of mounting plate 14A. In
this embodiment, openings 54A are circular. In alternate
embodiments, openings 54A may be any suitable shape.
Heated chassis 16A includes protrusions 56A. Protru-
sions 56A are portions of heated chassis 16A that extend
into openings 54A in mounting plate 14A such that open-
ings 54A extend around protrusions 56A. Exterior sur-
faces of protrusions 56A are about flush with the exterior
surface of mounting plate 14A. In alternate embodiments,
exterior surfaces of protrusions 56A may extend above
the exterior surface of mounting plate 14A. In further al-
ternate embodiments, exterior surfaces of protrusions
56A may be below the exterior surface of mounting plate
14A. In this embodiment, protrusions 56A are cylindrical.
In alternate embodiments, protrusions 56A may have a
fish-tail shape or any other suitable shape. Openings 54A
and protrusions 56A may be positioned such that they
are downstream of vane assembly 22A. Alternatively,
openings 54A and protrusions 56A may be positioned in
any suitable location on mounting plate 14A and heated
chassis 16A, respectively. In this embodiment, angle of
attack sensor 10A has two openings 54A and two pro-
trusions 56A. In alternate embodiments, angle of attack
sensor 10A may have more or less than two openings
54A and two protrusions 56A.
[0029] Protrusions 56A allow heated chassis 16A to
extend up to the exposed outer surface of mounting plate
14A in an area near vane assembly 22A to provide heat
to the area of mounting plate 14A near vane assembly
22A. At the same time, protrusions 56A limit the surface
area of heated chassis 16A that is directly exposed to
the cold airflow, resulting in less convective heat loss
from heated chassis 16A.
[0030] FIG. 3B is a perspective top view of a third em-
bodiment of angle of attack sensor 10B. Angle of attack
sensor 10B includes mounting plate 14B having open-
ings 54B and heated chassis 16B having protrusions
56B.
[0031] Angle of attack sensor 10B has a similar struc-
ture as described in reference to angle of attack sensor
10 in FIGS. 1, 2A, and 2B and angle of attack sensor 10A
in FIG. 3A but not including ring portion 36 or 36A. Thus,
protrusions 56B are the only portions of heated chassis
16B that through mounting plate 14B to the exposed outer
surface of mounting plate 14B. As such, protrusions 56B
provide heat to an area of mounting plate 14B near vane
assembly 22B while minimizing the surface area of heat-
ed chassis 16B that is directly exposed to the cold airflow,
resulting in less convective heat loss from heated chassis
16B.
[0032] While the invention has been described with ref-
erence to an exemplary embodiment(s), it will be under-
stood by those skilled in the art that various changes may
be made and equivalents may be substituted for ele-
ments thereof without departing from the scope of the
invention. In addition, many modifications may be made
to adapt a particular situation or material to the teachings
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of the invention without departing from the essential
scope thereof. Therefore, it is intended that the invention
not be limited to the particular embodiment(s) disclosed,
but that the invention will include all embodiments falling
within the scope of the appended claims.

Claims

1. An angle of attack sensor (10) comprising:

a housing (18) having an open first end and a
closed second end;
a multi-piece faceplate (12) positioned on the
housing adjacent the open first end of the hous-
ing, the faceplate including:

a heated chassis (16) positioned within the
open first end of the housing; and
a mounting plate (14) positioned on the
heated chassis and having an opening (32);
and

a vane assembly (22) having a portion that is
positioned in the heated chassis (16) and ex-
tending through the opening (32) of the mount-
ing plate (14);
wherein the heated chassis includes a ring por-
tion (36) that extends into the opening of the
mounting plate.

2. The angle of attack sensor of claim 1, wherein the
mounting plate is made of a material selected from
the group consisting of: polymers, composites, and
metals.

3. The angle of attack sensor of claim 1 or 2, further
including an air gap between the heated chassis and
the mounting plate.

4. The angle of attack sensor of claim 1, 2 or 3, further
including a fastener connected to the heated chassis
and the mounting plate.

5. The angle of attack sensor of any preceding claim,
further including a standoff positioned between the
heated chassis and the mounting plate, wherein the
standoff is configured to be a thermal break between
the heated chassis and the mounting plate, and pref-
erably wherein the standoff is comprised of a mate-
rial selected from the group consisting of: stainless
steel, plastic, polymers, and composites.

6. The angle of attack sensor of any preceding claim,
wherein the heated chassis is made of thermally con-
ductive metal or metal alloys, and/or wherein the
mounting plate is made of aluminum.

7. The angle of attack sensor of any preceding claim,
further including a heater positioned on the heated
chassis.

8. The angle of attack sensor of any preceding claim,
wherein the heated chassis includes a protrusion
that extends into an opening in the mounting plate.

9. The angle of attack sensor of any preceding claim,
wherein the heated chassis includes an annular
space in the heated chassis that extends around the
heated chassis and into the heated chassis from an
exterior surface of the heated chassis to form an in-
ternal chamber between the heated chassis and the
mounting plate.

10. The angle of attack sensor of any preceding claim,
wherein the heated chassis defines a pocket at a
central portion of the heated chassis and wherein a
vane base of the vane assembly is positioned within
the pocket.

11. The angle of attack sensor of any preceding claim,
wherein the mounting plate (14) is thermally isolated
from the heated chassis.

12. The angle of attack sensor of any preceding claim,
wherein the heated chassis (16) is made of thermally
conductive metal or metal alloys, and/or wherein the
mounting plate (14) is made of a material selected
from the group consisting of: polymers, composites,
and metals.

13. The angle of attack sensor of any preceding claim,
wherein the heated chassis (16) includes an annular
space extending into the heated chassis from an ex-
terior surface of the heated chassis (16), or wherein
the heated chassis (16) includes a protrusion that
extends into an opening (32) in the mounting plate
(14).

Patentansprüche

1. Anstellwinkelsensor (10), der Folgendes umfasst:

ein Gehäuse (18) mit einem offenen ersten Ende
und einem geschlossenen zweiten Ende;
eine mehrstückige Frontplatte (12), die auf dem
Gehäuse angrenzend zu dem offenen ersten
Ende des Gehäuses positioniert ist, wobei die
Frontplatte Folgendes beinhaltet:
einen beheizten Rahmen (16), der innerhalb des
offenen ersten Endes des Gehäuses positioniert
ist; und
eine Montageplatte (14), die auf dem beheizten
Rahmen positioniert ist und eine Öffnung (32)
aufweist; und
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eine Schaufelanordnung (22) mit einem Ab-
schnitt, der in dem beheizten Rahmen (16) po-
sitioniert ist und sich durch die Öffnung (32) der
Montageplatte (14) erstreckt;
wobei der beheizte Rahmen einen Ringab-
schnitt (36) beinhaltet, der sich in die Öffnung
der Montageplatte erstreckt.

2. Anstellwinkelsensor nach Anspruch 1, wobei die
Montageplatte aus einem Material gefertigt ist, das
aus der Gruppe ausgewählt ist, die aus Polymeren,
Verbundstoffen und Metallen besteht.

3. Anstellwinkelsensor nach Anspruch 1 oder 2, der fer-
ner einen Luftspalt zwischen dem beheizten Rah-
men und der Montageplatte beinhaltet.

4. Anstellwinkelsensor nach Anspruch 1, 2 oder 3, der
ferner ein Befestigungsmittel beinhaltet, das mit dem
beheizten Rahmen und der Montageplatte verbun-
den ist.

5. Anstellwinkelsensor nach einem der vorstehenden
Ansprüche, der ferner einen Abstandshalter beinhal-
tet, der zwischen dem beheizten Rahmen und der
Montageplatte positioniert ist, wobei der Abstands-
halter dazu konfiguriert ist, als thermische Unterbre-
chung zwischen dem beheizten Rahmen und der
Montageplatte zu fungieren, wobei der Abstandshal-
ter vorzugsweise aus einem Material besteht, das
aus der Gruppe ausgewählt ist, die aus Edelstahl,
Kunststoff, Polymeren und Verbundstoffen besteht.

6. Anstellwinkelsensor nach einem der vorstehenden
Ansprüche, wobei der beheizte Rahmen aus ther-
misch leitfähigem Metall oder thermisch leitfähigen
Metalllegierungen gefertigt ist und/oder wobei die
Montageplatte aus Aluminium gefertigt ist.

7. Anstellwinkelsensor nach einem der vorstehenden
Ansprüche, der ferner eine Heizvorrichtung beinhal-
tet, die auf dem beheizten Rahmen positioniert ist.

8. Anstellwinkelsensor nach einem der vorstehenden
Ansprüche, wobei der beheizte Rahmen einen Vor-
sprung beinhaltet, der sich in eine Öffnung der Mon-
tageplatte erstreckt.

9. Anstellwinkelsensor nach einem der vorstehenden
Ansprüche, wobei der beheizte Rahmen einen ring-
förmigen Raum in dem beheizten Rahmen beinhal-
tet, der sich um den beheizten Rahmen und von einer
Außenfläche des beheizten Rahmens in den beheiz-
ten Rahmen erstreckt, um eine interne Kammer zwi-
schen dem beheizten Rahmen und der Montageplat-
te zu bilden.

10. Anstellwinkelsensor nach einem der vorstehenden

Ansprüche, wobei der beheizte Rahmen eine Ver-
tiefung an einem Zentralabschnitt des beheizten
Rahmens definiert und wobei eine Schaufelbasis der
Schaufelanordnung innerhalb der Vertiefung positi-
oniert ist.

11. Anstellwinkelsensor nach einem der vorstehenden
Ansprüche, wobei die Montageplatte (14) von dem
beheizten Rahmen thermisch isoliert ist.

12. Anstellwinkelsensor nach einem der vorstehenden
Ansprüche, wobei der beheizte Rahmen (16) aus
thermisch leitfähigem Metall oder thermisch leitfähi-
gen Metalllegierungen gefertigt ist und/oder wobei
die Montageplatte (14) aus einem Material gefertigt
ist, das aus der Gruppe ausgewählt ist, die aus Po-
lymeren, Verbundstoffen und Metallen besteht.

13. Anstellwinkelsensor nach einem der vorstehenden
Ansprüche, wobei der beheizte Rahmen (16) einen
ringförmigen Raum beinhaltet, der sich von einer Au-
ßenfläche des beheizten Rahmens (16) in den be-
heizten Rahmen erstreckt oder wobei der beheizte
Rahmen (16) einen Vorsprung beinhaltet, der sich
in eine Öffnung (32) in der Montageplatte (14) er-
streckt.

Revendications

1. Capteur d’angle d’attaque (10) comprenant :

un boîtier (18) ayant une première extrémité
ouverte et une seconde extrémité fermée ;
une plaque avant à plusieurs pièces (12) posi-
tionnée sur le boîtier adjacente à la première
extrémité ouverte du boîtier, la plaque avant
comportant :

un châssis chauffé (16) positionné à l’inté-
rieur de la première extrémité ouverte du
boîtier ; et
une plaque de montage (14) positionnée
sur le châssis chauffé et ayant une ouver-
ture (32) ; et

un ensemble aube (22) ayant une partie qui est
positionnée dans le châssis chauffé (16) et
s’étendant à travers l’ouverture (32) de la plaque
de montage (14) ;
dans lequel le châssis chauffé comporte une
partie annulaire (36) qui s’étend dans l’ouverture
de la plaque de montage.

2. Capteur d’angle d’attaque selon la revendication 1,
dans lequel la plaque de montage est constituée d’un
matériau sélectionné dans le groupe constitué : de
polymères, de composites et de métaux.
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3. Capteur d’angle d’attaque selon la revendication 1
ou 2, comportant en outre un entrefer entre le châssis
chauffé et la plaque de montage.

4. Capteur d’angle d’attaque selon la revendication 1,
2 ou 3, comportant en outre une attache reliée au
châssis chauffé et à la plaque de montage.

5. Capteur d’angle d’attaque selon une quelconque re-
vendication précédente, comportant en outre une
entretoise positionnée entre le châssis chauffé et la
plaque de montage, dans lequel l’entretoise est con-
figurée pour être un isolant thermique entre le châs-
sis chauffé et la plaque de montage, et de préférence
dans lequel l’entretoise est constituée d’un matériau
sélectionné dans le groupe constitué : d’acier inoxy-
dable, de plastique, de polymères et de composites.

6. Capteur d’angle d’attaque selon une quelconque re-
vendication précédente, dans lequel le châssis
chauffé est constitué de métal ou d’alliages métalli-
ques thermiquement conducteurs, et/ou dans lequel
la plaque de montage est constituée d’aluminium.

7. Capteur d’angle d’attaque selon une quelconque re-
vendication précédente, comportant en outre un dis-
positif de chauffage positionné sur le châssis chauf-
fé.

8. Capteur d’angle d’attaque selon une quelconque re-
vendication précédente, dans lequel le châssis
chauffé comporte une saillie qui s’étend dans une
ouverture dans la plaque de montage.

9. Capteur d’angle d’attaque selon une quelconque re-
vendication précédente, dans lequel le châssis
chauffé comporte un espace annulaire dans le châs-
sis chauffé qui s’étend autour du châssis chauffé et
dans le châssis chauffé à partir d’une surface exté-
rieure du châssis chauffé pour former une chambre
interne entre le châssis chauffé et la plaque de mon-
tage.

10. Capteur d’angle d’attaque selon une quelconque re-
vendication précédente, dans lequel le châssis
chauffé définit une poche au niveau d’une partie cen-
trale du châssis chauffé et dans lequel une base
d’aube de l’ensemble aube est positionnée à l’inté-
rieur de la poche.

11. Capteur d’angle d’attaque selon une quelconque re-
vendication précédente, dans lequel la plaque de
montage (14) est thermiquement isolée du châssis
chauffé.

12. Capteur d’angle d’attaque selon une quelconque re-
vendication précédente, dans lequel le châssis
chauffé (16) est constitué de métal ou d’alliages mé-

talliques thermiquement conducteurs, et/ou dans le-
quel la plaque de montage (14) est constituée d’un
matériau sélectionné dans le groupe constitué : de
polymères, de composites et de métaux.

13. Capteur d’angle d’attaque selon une quelconque re-
vendication précédente, dans lequel le châssis
chauffé (16) comporte un espace annulaire s’éten-
dant dans le châssis chauffé à partir d’une surface
extérieure du châssis chauffé (16), ou dans lequel
le châssis chauffé (16) comporte une saillie qui
s’étend dans une ouverture (32) dans la plaque de
montage (14).
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