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APPARATUS FOR SUPPORTING INSTRUMENTS
IN AN INSTRUMENT PANEL

RELATED APPLICATIONS

This application claims the benefit under 35 U.S.C. § 119(e) of U.S.
Provisional Application No. 61/194,891 filed September 30, 2008, entitled “F-16
Center Pedestal Display Housing”.

TECHNICAL FIELD

This present disclosure relates generally to aircraft avionics and more

particularly to an apparatus for supporting instruments in an instrument panel.

BACKGROUND

In some aircraft, such as F-16 fighter jets, F-15 fighter jets, F-22 fighter jets,
and A-10 attack aircraft, a center instrument pedestal comprises components such as
instruments, gauges, and/or switches that provide information and functionality to a
pilot. For example, the components may comprise altimeters, airspeed indicators,
directional gyroscopes, vertical velocity indicators, navigation mode selectors, and

fuel switches.

SUMMARY

According to one embodiment, a bracket configured to hold a pressure
transducer comprises a body, a face plate, and one or more pressure fitting connectors.
The body has a rear portion and a front portion that meet to form an angle less than
180 degrees. The face plate is coupled to the front portion of the body, and has a
surface defining a plate aperture configured for a cable to pass through. The pressure
fitting connectors are coupled to the rear portion of the body. Each pressure fitting
connector is configured to receive a pressure hose.

Various embodiments of the bracket may provide numerous advantages. In
particular embodiments, the bracket may be installed from the cockpit side of a center

instrument pedestal. In particular embodiments, the bracket fits within the openings
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of a center instrument pedestal without modification of the mounting block of the
pedestal. In particular embodiments, the bracket may be coupled to components of
the center instrument pedestal such as hoses. One or more embodiments may benefit
from some, none, or all of the advantages discussed herein. Other technical
advantages may become readily apparent to one of ordinary skill in the art after

review of the following figures, description, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 illustrates an example of a center instrument pedestal of an aircraft
according to some embodiments;

FIGURE 2 illustrates an example of an isometric view of a center instrument
pedestal comprising a mounting block according to some embodiments;

FIGURE 3 illustrates an example of an isometric view of a mounting block
configured to receive new components according to some embodiments;

FIGURE 4 illustrates an example of a front view of a mounting block and a
bracket according to some embodiments;

FIGURE 5 illustrates an example of a rear view of a mounting block and a
bracket according to some embodiments;

FIGURE 6 illustrates an example of an isometric view of a side view of a
mounting block and a bracket according to some embodiments;

FIGURE 7 illustrates an example of an isometric view of a bracket configured
to couple a pressure transducer to a component of a mounting block according to
some embodiments; and

FIGURE 8 illustrates another example of an isometric view of a bracket
configured to couple a pressure transducer to a component of a mounting block

according to some embodiments.
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DETAILED DESCRIPTION

In some aircraft, such as F-16 fighter jets, F-15 fighter jets, F-22 fighter jets,
and A-10 attack aircraft, a center instrument pedestal comprises components such as
instruments, gauges, and/or switches that provide information and functionality to a
pilot. Components may be removed and installed in order to replace failed
components, upgrade existing capabilities, or add new capabilities. For example,
analog components may be upgraded to digital components. As another example,
new components may be added to upgrade an aircraft’s situational awareness
capabilities.

Replacing the components may involve removing old components and
installing new components. In some embodiments, the new components may be
installed in the existing center instrument pedestal without modifying the space and
design parameters of the cockpit. Because the new components may have a different
size and/or shape than the old components, a bracket may be used to hold the new
components in a suitable position within the existing center instrument pedestal.

Embodiments of the present invention and its advantages are best understood
by referring to FIGURES 1 through 8 of the drawings, like numerals being used for
like and corresponding parts of the various drawings.

FIGURE 1 illustrates an example of a front view of a center instrument
pedestal 10 for an F-16 aircraft. In some embodiments, center instrument pedestal 10
comprises a mounting block 20 and components 30a-30n. For example, components
30 may comprise altimeters, airspeed indicators, directional gyroscopes, vertical
velocity indicators, navigation mode selectors, and fuel switches. As illustrated in
FIGURE 1, components 30 comprise legacy components. It should be understood,
however, that components 30 of mounting block 20 may be any type of components,
such as new components, replacement components, legacy components, or a
combination of any of the preceding. Replacement components may include
components that substitute for other components, such as a digital component that
may replace an analog component, or components used to replace a failed component,
such as a component of the same type as the failed component.

Although FIGURE 1 illustrates a particular embodiment that includes

particular components that are each configured to provide certain functionality,
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alternative embodiments may include any appropriate combination of components
with the described functionality divided between the components in any suitable
manner. For example, alternative embodiments may comprise other types of aircraft.
It should be understood that the dimensions may be different for other types of
aircraft.

FIGURE 2 illustrates an example of an isometric view of center instrument
pedestal 10. As illustrated, center instrument pedestal 10 comprises mounting block
20, component 30, display head 40, and display adapter mount 50. In some
embodiments, display head 40 may receive signals from components 30 and generate
a display from the signals. For example, display head 40 may receive signals from
instruments and generate a display of information. The information, such as altitude,
airspeed, direction, vertical velocity, navigation maps, videos, and/or any other
suitable information, may be used by a pilot operating an aircraft. Display adapter
mount 50 may support display head 40. For example, display adapter mount 50 may
be coupled on one side to mounting block 20 and on the other side to display head 40.
In some embodiments, components 30 may be inserted into mounting block 20
through display adapter mount 50.

FIGURE 3 illustrates an example of a front view of mounting block 20
without components 30. As illustrated, mounting block 20 has a surface that defines a
plurality of pedestal apertures 22 into which components may be inserted. In a
standard F-16 mounting block, the dimension of pedestal apertures 22a may be
approximately three to four inches square. The dimensions of pedestal aperture 22b
may be a pedestal aperture width 24b of one to two inches and a pedestal aperture
height 26b of three to four inches. In some embodiments, the front of mounting block
20 may face the cockpit of the aircraft and thus may be readily accessible to the pilot.

According to some embodiments, new components may be installed in
mounting block 20. For example, a new component may be inserted in mounting
block 20 through a pedestal aperture 22. In some embodiments, components may be
inserted into pedestal apertures 22 through adapter mount apertures 52 defined by the
surface of display adapter mount 50. In some embodiments, the size and position of
an adapter mount aperture 52 may be substantially the same as the size and position of

a pedestal aperture 22. For example, adapter mount aperture 52a may be substantially
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the same as pedestal aperture 22a and adapter mount aperture 52b may be
substantially the same as pedestal aperture 22b.

In some embodiments, installing the new component through a pedestal
aperture 22 and/or reusing mounting block 20 may allow the aircraft to be upgraded
from within the cockpit without modifying the structure of the aircraft. However,
installing the new component through a pedestal aperture 22 and/or reusing mounting
block 20 may restrict the size, shape, and/or number of components that may be
installed. Additionally, the new component may need to be located in a particular
position to align with and/or connect to legacy equipment of a fixed size and/or in a
fixed position within mounting block 20.

In some embodiments, a bracket may pass through a pedestal aperture 22 and
fit in mounting block 20 to hold the new component in a suitable position within
mounting block 20. In some embodiments, the bracket may be able to hold
commercial off-the-shelf (COTS) components in a suitable position within mounting
block 20.

FIGURE 4 illustrates an example of a front view of a mounting block 20
populated with components. Pedestal apertures 22 may be left unpopulated or they
may be populated with any suitable components. For example, pedestal aperture 22a
may be populated with a canister 60 and pedestal aperture 22b may be populated with
a bracket 100.

Canister 60 may generally provide a platform to host digital flight instruments
and/or enhanced processing capabilities for mission planning and/or control. Such
flight instruments and/or processing capabilities may provide feedback and/or
situational awareness capabilities that may or may not be offered by legacy
instruments 30. Accordingly, canister 60 may provide additional or different
capabilities over legacy flight instruments, while maintaining space and design
parameters for an aircraft cockpit. Embodiments of canister 60 may be installed in
the existing center instrument pedestal without modifying the structure of the aircraft.
Specifically, the dimensions of canister 60 may be such that canister 60 may fit
through a pedestal aperture 22 of mounting block 20. Thus, embodiments of canister
60 may permit an aircraft to be upgraded from within the cockpit. Additionally,

embodiments of canister 60 may be designed such that installing canister 60 does not
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significantly alter the weight and/or center of gravity of a loaded center instrument
pedestal. Canister 60 may also be designed using existing shock and vibration
requirements for F-16 multi-function display (MFD).

In some embodiments, canisters 60 may be installed to provide certain
functionality. For example, a particular canister 60 may provide processing
capabilities and comprise a primary flight reference (PFR) unit or an image capture
unit (ICU). As another example, a canister 60 may function to provide power to a
center instrument pedestal and comprise a power distribution unit (PDU). As is
described below, these canisters may vary in size from each other and may contain
different components.

In certain embodiments, a bracket 100 may be used to support and/or couple
components, such as existing components to replacement components. In some
embodiments, bracket 100 may be configured to allow a cable, such as a display
connector 70, to pass through bracket 100 so that the cable may connect to a
component of center instrument pedestal 10, such as display head 40. For example,
display connector 70 may be configured to provide power to display head 40 and/or to
carry electrical signals to and from components of display head 40. In some
embodiments, a first bracket 100a may be configured as an airspeed bracket and a
second bracket 100b may be configured as an altimeter bracket. For example, an
airspeed bracket may be coupled to a pressure transducer configured to generate
signals related to the speed of an aircraft and an altimeter bracket may be coupled to a
pressure transducer configured to generate signals related to the altitude of the
aircraft.

FIGURE 5 and FIGURE 6 illustrate a rear view and an isometric side view,
respectively, of the example mounting block 20 illustrated by FIGURE 4. Although
FIGURES 4, 5, and 6 illustrate a particular embodiment that includes particular
components that are each configured to provide certain functionality, alternative
embodiments may include any appropriate combination of components with the
described functionality divided between the components in any suitable manner.

FIGURE 7 illustrates an example of bracket 100 according to some
embodiments. In some embodiments, bracket 100 may be shaped to fit through a

pedestal aperture 22b of mounting block 20. For example, bracket 100 may have a
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bend that allows bracket 100 to pass through a pedestal aperture 22b and fit around
components and structures of the pedestal (not shown). In some embodiments,
inserting bracket 100 through a pedestal aperture 22b may allow bracket 100 to be
installed from the front of the pedestal. Bracket 100 may be made of any suitable
material. For example, bracket 100 may comprise aluminum alloy, titanium alloy,
zinc alloy, corrosion resistant steel, or other any similar metallic material.

According to some embodiments, bracket 100 may have bracket length 110.
Bracket length 110 may be selected to allow bracket 100 to fit into a chamber of
mounting block 20 and/or to allow bracket 100 to connect to components within
mounting block 20. For example, bracket length 110 may range from approximately
eight to twelve inches, such as approximately ten inches.

In some embodiments, bracket 100 may comprise a body 120 with a body
width 124 and a body height 126. The dimensions of body 120 may be selected to fit
through a pedestal aperture 22b. That is, body width 124 may be less than pedestal
aperture width 24b and body height 126 may be less than pedestal aperture height 26b
for all points along body 120.

In some embodiments, body 120 may comprise a rear portion 130 having a
rear portion axis 132 and a front portion 140 having a front portion axis 142. The rear
portion axis 132 and the front portion axis 142 may intersect to form an angle 150. In
some embodiments, angle 150 may be less than 180 degrees such as 90 to 175
degrees, for example about 155 degrees. In some embodiments, front portion 140
may comprise a brace 160 configured to hold a component in mounting block 20. For
example, brace 160 may be configured to hold a pressure transducer 200. Pressure
transducer 200 may be configured to provide pressure measurements that may be used
to determine the altitude or airspeed of the aircraft, for example. In some
embodiments, pressure transducer 200 may be a COTS pressure transducer.

According to some embodiments, bracket 100 may comprise a face plate 170.
Face plate 170 may be coupled to the front portion 140 of body 120. Face plate 170
and body 120 may be two separate pieces of metal or one continuous piece of metal.
The dimensions of face plate 170 may be selected to substantially overlap a pedestal

aperture 22b. For example, face plate 170 may have a face plate width 174 of
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approximately one to two inches, such as 1.6 inches, and a face plate height 176 of
approximately two to four inches, such as 3.325 inches.

In some embodiments, the surface of face plate 170 defines a plate aperture
180. Plate aperture 180 may be located on face plate 170 such that angle 150 angles
rear portion 130 towards plate aperture 180. In some embodiments, face plate 170
may be coupled to body 120 at a face plate angle 152 such that plate aperture 180
angles away from body 120. For example, a face plate axis 172 may intersect front
portion axis 142 of body 120 at face plate angle 152. In some embodiments, face
plate angle 152 may range from 90 to 110 degrees, such as approximately 99 degrees.

Plate aperture 180 has plate aperture width 184 and plate aperture height 186.
Plate aperture width 184 and plate aperture height 186 may be selected to allow a
cable, such as display connector 70 of FIGURE 4, to pass through. For example,
plate aperture width 184 and plate aperture height 186 may each range from about one
to two inches, such as 1.34 inches.

In some embodiments, mounting block 20 may comprise a cable, such as
display connector 70 of FIGURE 4, which may pass through bracket 100 at plate
aperture 180. In some embodiments, bracket 100 may be shaped to allow sufficient
room within mounting block 20 to accommodate the display connector and its
connections. In some embodiments, the display connector and its connections may
pass pressure transducer 200 along the side of pressure transducer 200 that runs
substantially parallel to front portion axis 142 and that is located on the same side of
front portion axis 142 as plate aperture 180. The length of front portion 140 of
bracket 100 may be selected to position pressure transducer 200 on bracket 100 to
allow the display connector and its connections to pass. For example, front portion
140 of bracket 100 may range in length from three to five inches, such as about 4.2
inches. In some embodiments, the direction of angle 150 may be such that rear
portion 130 of bracket 100 angles toward plate aperture 180. In some embodiments,
the direction of angle 150 may allow the display connector and its connections to pass
pressure transducer 200 with approximately a 45 degree backshell.

Although FIGURE 7 illustrates a particular embodiment that includes
particular components that are each configured to provide certain functionality,

alternative embodiments may include any appropriate combination of components
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with the described functionality divided between the components in any suitable
manner. For example, bracket 100 may be shaped to maintain suitable structural
integrity when exposed to aircraft crash loads.

FIGURE 8 illustrates an example of bracket 100 configured to couple pressure
transducer 200 to a component (not shown) of mounting block 20. In some
embodiments, mounting block 20 may comprise pressure hoses, which may be legacy
pressure hoses. The pressure hoses may be fixed in length. In some embodiments,
bracket 100 may position pressure transducer 200 to allow pressure transducer 200 to
connect to the pressure hoses. For example, rear portion 130 of bracket 100 may be
coupled to a pressure fitting connector 210 that may connect on one side to a pressure
hose and on the other side to a pressure hose extension 220. Pressure hose extension
220 may allow pressure from the pressure hose to travel to a connector 230 of
pressure transducer 200. In some embodiments, the diameter of pressure hose
extension 220 may range from approximately 1/16 to 1/4 inches, and the material
comprising pressure hose extension 220 may be semi-rigid.

In some embodiments, pressure fitting connector 210 may be coupled to
bracket 100 such that a central axis of pressure fitting connector 210 may intersect an
axis of face plate 170 running perpendicular to face plate height 176 at an angle that
measures in the range of 150 to 180 degrees, such as 174 degrees.

In some embodiments, mounting block 20 may comprise two brackets 100. A
first bracket 100 may be configured as an airspeed bracket such as bracket 100a of
FIGURES 4-6. A second bracket 100 may be configured as an altimeter bracket such
as bracket 100b of FIGURES 4-6.

Referring to FIGURE 8, bracket 100 configured as an airspeed bracket may
comprise two pressure fitting connectors 210. For example, pressure fitting connector
210a may connect to a static pressure hose on one side and to pressure hose extension
220a on the other side. Pressure hose extension 220a may run from pressure fitting
connector 210a to a static pressure connector 230a of pressure transducer 200.
Pressure fitting connector 210b may connect to a pitot pressure hose on one side and
to pressure hose extension 220b on the other side. Pressure hose extension 220b may
run from pressure fitting connector 210b to a pitot pressure connector 230b of

pressure transducer 200.
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In some embodiments, bracket 100 configured as an altimeter bracket may
comprise one pressure fitting connector 210. For example, pressure fitting connector
210a may connect to a static pressure hose on one side and to pressure hose extension
220a on the other side. Pressure hose extension 220a may run from pressure fitting
connector 210a to a static pressure connector 230a of pressure transducer 200.

In some embodiments, pressure transducer 200 may receive power from
and/or send electrical signals to a wiring harness. For example, pressure transducer
200 may be coupled to the wiring harness at connector 230c. The signals sent from
pressure transducer 200 to the wiring harness may indicate the pressure received from
the pressure hoses. The wiring harness may carry the electrical signals to a canister,
such as canister 60 of FIGURES 4-6, where they may be interpreted to generate
airspeed and/or altitude data. The canister may send the data to display head 40 to be
displayed.

Although FIGURE 8 illustrates a particular embodiment that includes
particular components that are each configured to provide certain functionality,
alternative embodiments may include any appropriate combination of components
with the described functionality divided between the components in any suitable
manner.

Although this disclosure has been described in terms of certain embodiments,
alterations and permutations of the embodiments will be apparent to those skilled in
the art. Accordingly, the above description of the embodiments does not constrain this
disclosure. Other changes, substitutions, and alterations are possible without departing

from the spirit and scope of this disclosure, as defined by the following claims.
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WHAT IS CLAIMED:

1. An apparatus comprising:

a body comprising:
a rear portion having a rear portion axis; and
a front portion having a front portion axis, the front portion axis and
the rear portion axis forming an angle less than 180 degrees, the front portion
comprising a brace configured to hold a pressure transducer;
a face plate coupled to the front portion, the face plate having a surface
defining a plate aperture configured for a cable to pass through; and
one or more pressure fitting connectors coupled to the rear portion, a pressure
fitting connector coupled to the pressure transducer, the pressure fitting connector

configured to receive a pressure hose.

2. The apparatus of Claim 1, further configured to be installed into and
removed from a center instrument pedestal of an aircraft cockpit, the center
instrument pedestal comprising a plurality of pedestal apertures, the pedestal apertures
facing the aircraft cockpit, the installation and removal done from the pedestal

apertures.

3. The apparatus of Claim 1, the body having:
a body height less than a pedestal aperture height; and
a body width less than a pedestal aperture width.

4. The apparatus of Claim 1, the body having:
a body height less than 3 inches; and
a body width less than 2 inches; and

5. The apparatus of Claim 1, the cable comprising a display connector.

6. The apparatus of Claim 1, the angle angling the rear portion towards
the plate aperture.
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7. The apparatus of Claim 1, the angle being between 135 and 175

degrees.

8. The apparatus of Claim 1, the one or more pressure fitting connectors
comprising:

a pressure fitting connector configured to receive a static pressure hose.

9. The apparatus of Claim 1, the one or more pressure fitting connectors
comprising:

a first pressure fitting connector configured to receive a static pressure hose;
and

a second pressure fitting connector configured to receive a pitot pressure hose.

10.  The apparatus of Claim 1, the bracket having a bracket length between
8 to 12 inches.

11.  The apparatus of Claim 1, the face plate having:
a face plate height between 2 to 4 inches; and

a face plate width between 1 to 2 inches.

12.  The apparatus of Claim 1, the pressure hose extension having a

diameter of 1/16 to 1/4 inches.

13.  The center instrument pedestal of Claim 1, the bracket further

comprising aluminum alloy, titanium alloy, zinc alloy, or corrosion resistant steel.
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14.  An avionics center instrument pedestal comprising:
an altimeter bracket and an airspeed bracket, the altimeter bracket and the
airspeed bracket configured to fit inside the center instrument pedestal, the altimeter
bracket and the airspeed bracket each comprising:
a body comprising:
a rear portion having a rear portion axis; and
a front portion having a front portion axis, the front portion axis and
the rear portion axis forming an angle less than 180 degrees, the front portion
comprising a brace configured to hold a pressure transducer;
a face plate coupled to the front portion, the face plate having a surface
defining a plate aperture configured for a cable to pass through; and
one or more pressure fitting connectors coupled to the rear portion, a pressure
fitting connector coupled to the pressure transducer, the pressure fitting connector

configured to receive a pressure hose.

15. The avionic center instrument pedestal of Claim 14, the one or more
pressure fitting connectors of the altimeter bracket further comprising:

a pressure fitting connector configured to receive a static pressure hose.

16. The avionic center instrument pedestal of Claim 14, the one or more
pressure fitting connéctors of the airspeed bracket further comprising;:

a first pressure fitting connector configured to receive a static pressure hose;
and

a second pressure fitting connector configured to receive a pitot pressure hose.

17. The avionic center instrument pedestal of Claim 14, the altimeter
bracket and the airspeed bracket each having:

a body height less than a pedestal aperture height; and

a body width less than a pedestal aperture width.

18. The avionic center instrument pedestal of Claim 14, the cable

comprising a display connector.
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19.  The avionic center instrument pedestal of Claim 14, the angle angling

the rear portion towards the plate aperture.

20. A method comprising:

5 installing an apparatus into a center instrument pedestal of an aircraft, the
center instrument pedestal comprising a plurality of pedestal apertures, the pedestal
apertures facing the aircraft cockpit, the apparatus comprising:

a body comprising:
a rear portion having a rear portion axis; and
10 a front portion having a front portion axis, the front portion axis
and the rear portion axis forming an angle less than 180 degrees, the front portion
comprising a brace configured to hold a pressure transducer;
a face plate coupled to the front portion, the face plate having a
surface defining a plate aperture configured for a cable to pass through; and
15 one or more pressure fitting connectors coupled to the rear
portion, a pressure fitting connector coupled to the pressure transducer, the pressure
fitting connector configured to receive a pressure hose; and

inserting the apparatus into the pedestal apertures.
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