I*I Innovation, Sciences et Innovation, Science and CA 2851883 C 2021/08/17

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 85 1 883
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(22) Date de dépbt/Filing Date: 2014/05/08 (51) ClInt./Int.Cl. F716M 13/02(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2014/11/14 564D 11/00(2006.01)
" . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2021/08/17 BOER. JONATHAN L., US:
(30) Priorité/Priority: 2013/05/14 (US13/893,495) ANDERSON, KALEB, US

(73) Propriétaire/Owner:
ROSEMOUNT AEROSPACE INC., US

(74) Agent: NORTON ROSE FULBRIGHT CANADA
LLP/S.EEN.CR.L, S.RL.

(54) Titre : MONTAGE D'AFFICHAGE ELECTRONIQUE ROTATIF
(54) Title: ROTATING ELECTRONIC DISPLAY MOUNT

(57) Abrégé/Abstract:

An assembly is disclosed for mounting an electronic display device to a supporting structure within the cockpit of an aircraft which
includes a circular adapter plate configured for attachment to a rear surface of an electronic display device, the adapter plate having
a central alignment aperture with an axially extending annular wall that faces away from the rear surface of the display device, and a
receiver plate configured for attachment to a supporting structure within the cockpit of an aircraft, the receiver plate having a
recessed port for blindly receiving the annular wall of the central alignment aperture of the adapter plate.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191




10

CA 02851883 2014-05-08

ABSTRACT OF THE DISCLOSURE

An assembly is disclosed for mounting an electronic display device to a supporting
structure within the cockpit of an aircraft which includes a circular adapter plate
configured for attachment to a rear surface of an electronic display device, the adapter
plate having a central alignment aperture with an axially extending annular wall that faces
away from the rear surface of the display device, and a receiver plate configured for
attachment to a supporting structure within the cockpit of an aircraft, the receiver plate
having a recessed port for blindly receiving the annular wall of the central alignment

aperture of the adapter plate.
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ROTATING ELECTRONIC DISPLAY MOUNT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The subject invention relates to improvements in mounts for portable electronic
displays, and more particularly, to a blind rotating mounting assembly for a portable
electronic flight bag (EFB) used within the cockpit of an aircraft.

2. Description of Related Art

An EFB is an electronic display device that a pilot may use for preflight check lists
and similar activities. EFB's are generally handheld portable devices that a pilot can take
from flight to flight. Information about a pilot's flight may be preloaded onto the EFB so
that the pilot can access that information prior to, during and after the flight.

In the past, a pilot may have simply placed an EFB loosely within the cockpit of an
airplane, e.g., on the floor or on a console, which could lead to problems during the flight.
For example, the EFB could become lost among other items in the cockpit, or the position
of the EFB could shift during the flight. Furthermore, if there is turbulence during a flight,
the EFB could become damaged if it is not secured to a fixed surface within the cockpit.

Partially in response to these concerns, the U.S. Federal Aviation Administration
(FAA) has published guidelines designating three separate classes of EFB hardware
approved for use under progressively more demanding conditions. Specifically, Class 1
devices are standard commercial-off-the-shelf (COTS) equipment such as laptops or
handheld electronic devices. These devices are used as loose equipment and are typically

stowed during critical phases of flight.
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A Class 1 EFB is considered a Portable Electronic Device (PED). These may
connect to aircraft power and interface to other systems via certified (STC) docking station
and/or power source. This would allow the Class 1 device to interface with other systems
through the certified interface and other devices through an expansion port interface.

Class 2 devices are also PEDs, and range from modified COTS equipment to
purpose-built devices. They are typically mounted in the aircraft with the display being
viewable to the pilot during all phases of flight. Mounts can include certified structural
mounting devices or kneeboard devices. These devices may connect to aircraft power and
data sources, e.g. through an ARINC 429 interface. A Class 2 EFB can be used for bi-
directional data communication with other aircraft systems. In this class, a single line
replaceable unit (LRU) would be an optimal solution based on the ease of installation and
replacement.

Class 3 devices are considered "installed equipment” and are subject to
airworthiness requirements defined by the FAA. Unlike PEDs, these devices must be
under design control. The hardware is subject to a limited number of RTCA DO-160E
requirements (for non-essential equipment--typical crash safety and Conducted and
Radiated Emissions (EMC) testing). There may also be certain requirements for software.
Class 3 EFBs are typically installed under STC or other airworthiness approval.

Mounting brackets used for Class 3 hardware typically do not permit easy removal
of the electronic equipment. Those mounting brackets that do permit easy removal or
adjustment, require considerable manipulation with both hands, which can be distracting

and inconvenient for the pilot.
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It would be beneficial to provide a mounting assembly that allows for easy
temporary installation of an EFB on a supporting console within the cockpit of an aircraft
without the use of any tools, fasteners, complicated moving parts, actuators, or manual

latches.
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SUMMARY OF THE INVENTION

The subject invention is directed to a new and useful assembly for easily and
blindly mounting an electronic display device to a supporting structure, such as a console,
within the cockpit of an aircraft. The assembly includes a circular adapter plate configured
for secure attachment to a rear surface of an electronic display device, and a square
receiver plate configured for attachment to a supporting structure, such as a console, within
the cockpit of an aircraft.

The adapter plate has a central alignment aperture with an axially extending annular
wall that faces away from the rear surface of the display device to which it is attached.

The adapter plate includes a plurality of circumferentially spaced apart engagement arms
or spokes that extend radially outwardly from a peripheral edge of the adapter plate.

The receiver plate has a recessed port for blindly receiving the annular wall of the
central alignment aperture of the adapter plate. The receiver plate includes a plurality of
circumferentially spaced apart cantilevered retention tabs that extend in a direction
tangential to the periphery of the recessed port.

Each retention tab of the receiver plate is adapted and configured to receive and
temporarily retain a respective engagement arm of the adapter plate upon axial reception of
the annular wall of the central alignment aperture of the adapter plate within the recessed
port of the receiver plate and subsequent rotation of the adapter plate (i.e., the display
device) relative to the receiver plate (i.e., the supporting structure). The rotational
engagement of the engagement arms of the adapter plate by the retention tabs of the
receiver plate renders the mounting assembly less susceptible to disengagement by

vibration and shock experienced by the aircraft during flight operations.
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Preferably, each of the radially outwardly extending engagement arms of the
adapter plate includes a tangentially extending cantilevered projection having a detent
formed thereon. Preferably, each of the cantilevered retention tabs of the receiver plate
includes an upturned end section for accommodating relative movement of the detent
formed on the cantilevered projection of an engagement arm of the adapter plate received
thereby. Each of the cantilevered retention tabs of the receiver plate preferably includes a
recess for temporarily receiving and retaining the detent formed on the cantilevered
projection of an engagement arm of the adapter plate.

These and other features of the mounting assembly of the subject invention and the
manner in which it is employed within the cockpit of an aircraft will become more readily
apparent to those having ordinary skill in the art from the following enabling description of
the preferred embodiments of the subject invention taken in conjunction with the several

drawings described below.
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BRIEF DESCRIPTION OF THE DRAWINGS

So that those skilled in the art to which the subject invention appertains will readily
understand how to make and use the mount assembly of the subject invention without
undue experimentation, preferred embodiments thereof will be described in detail herein
below with reference to certain figures, wherein:

Fig. 1 shows an electronic display device mounted on a console in the cockpit of an
aircraft;

Fig. 2 is a perspective view of the blind rotating mounting assembly of the subject
invention, which includes a circular adapter plate configured for attachment to a rear
surface of an electronic display device, and a square receiver plate configured for
attachment to a supporting structure or console within the cockpit of an aircraft;

Figs. 2A and 2B are enlarged localized views of the cooperating engagement
structures provided on the adapter plate and receiver plate of the mounting assembly
shown in Fig. 2;

Fig. 3 illustrates the adapter plate of the mounting assembly shown in Fig. 1 attached
to a rear surface of an electronic display device;

Fig. 4 illustrates the adapter plate axially aligned with the square receiver plate prior
to rotating the adapter plate into engagement with the receiver plate; and

Fig. 5 illustrates the engagement arms of the adapter plate fully engaged with the

retention tabs of the receiver plate.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Referring now to the drawings, wherein like reference numerals identify similar
structural features or aspects of the subject invention, there is illustrated in Fig. 1 an
electronic display device 10 that a pilot may use for preflight check lists and similar
activities within the cockpit of an aircraft.

The electronic display device 10 is removably mounted to a supporting structure or
console 12 in the cockpit of an aircraft using the mounting assembly of the subject
invention, which is described in greater detail herein below. The mounting assembly of
the subject invention enables a pilot or crewmember to easily and quickly mount the
electronic display device 10 to a supporting structure or console 12 in the cockpit of an
aircraft without using any tools or manually operated fasteners or latches.

Referring to Fig. 2, the mounting assembly of the subject invention, which his
designated generally by reference numeral 100, includes a circular adapter plate 110 and a
square receiver plate 210. The adapter plate 110 is configured for attachment to a rear
surface of an electronic display device 10. The receiver plate 210 is configured for
attachment to a supporting structure 12 in the cockpit of an aircraft. The adapter plate 110
and receiver plate 210 are preferably stamp formed from flat sheet metal, making this a
low cost assembly to manufacture.

With continuing reference to Fig. 2, the adapter plate 110 has a central alignment
aperture 112 with an axially extending annular wall 114 that faces away from the rear
surface of the display device 10. The adapter plate 110 includes a plurality of
circumferentially spaced apart spokes or engagement arms 116 that extend radially

outwardly from a peripheral edge 118 of the adapter plate 110. By way of example, in the
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illustrated embodiment of the subject invention, the adapter plate 110 has eight radially
extending spokes or engagement arms 116. Those skilled in the art will readily appreciate
that the number of radially spokes can vary depending upon such factors as allowable
diameter, assembly force desired, structural strength required or rotation angle allowed.

As best seen in Fig. 2B, each of the radially outwardly extending engagement
arms 116 of the adapter plate 110 includes an integrally formed, tangentially extending
cantilevered projection 120. Each cantilevered projection 120 has a raised detent or bump
122 formed thereon. The adapter plate 110 further includes a plurality of mounting
apertures 124 for receiving threaded fasteners 126 that secure the adapter plate 110 to the
rear surface 15 of the display device 10, as illustrated in Fig. 3.

The receiver plate 210 of mounting assembly 100 has a centrally located recessed
port 212 for blindly receiving the annular wall 114 of the central alignment aperture 112 of
the adapter plate 110. It is envisioned that the adapter plate 110 could be aligned with the
receiver plate 210 in other ways. For example, one of the spokes 116 could be omitted or
offset to allow for a certain assembly orientation, or a keyway could be formed in the
annular wall 114 for aligning with complementary structure in recessed port 212,

The receiver plate 210 includes a plurality of circumferentially spaced apart
cantilevered retention tabs 216 that extend in a direction tangential to the periphery of the
recessed port 212. The cantilevered retention tabs 216 are preferably formed integral with
the receiver plate 210. It is envisioned however, that the retention tabs could be formed
separate from the plate and subsequently mounted to the plate using conventional metal

joining techniques.
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As best seen in Fig. 2A, each cantilevered retention tab 216 of the receiver plate
210 includes an upturned end section 230 for accommodating relative movement of a
detent 122 formed on a cantilevered projection 118 of an engagement arm 116 of the
adapter plate 110 received thereby. Each of the cantilevered retention tabs 216 of the
receiver plate 210 also includes a recess or hole 232 for receiving and temporarily retaining
or catching a detent 122 formed on a cantilevered projection 118 of an engagement arm
116 of the adapter plate 110.

In use, each retention tab 216 of the receiver plate 210 is adapted and configured to
receive and temporarily retain a respective engagement arm 116 of the adapter plate 110
upon axial reception of the annular wall 114 of the central alignment aperturc 112 of the
adapter plate 110 within the recessed port 212 of the receiver plate 210, as shown in Fig. 4,
followed by the subsequent rotation of the adapter plate 110 relative to the receiver plate
210, as shown in Fig. 5. During the rotational engagement of an engagement arm 116 with
a retention tab 216, the detent 122 on the projection 118 slides past the upturned end 230
of the retention tab 216 and is captured by the recess 232 of the retention tab 216.

It should be appreciated by those skilled in the art that because the engagement
forces between the engagement arms 116 of the adapter plate 110 and retention tabs 216 of
receiver plate 210 are rotational, the mounting assembly 100 is less susceptible to
disengagement by vibrations and shocks experienced on the aircraft during flight
operations, which are typically applied along discrete axes.

Those skilled in the art will also appreciate that the number of engagement arms
116 on the adapter plate 110 and the corresponding number of retention tabs 216 on

receiver plate 210 can vary depending upon the size of the adapter plate 110 and/or the
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display device 10 with which it is employed. It is also envisioned that alternative blind
rotational engagement structure can be employed as an alternative to the cooperating
engagement arms 116 and retention tabs 216 disclosed herein. For example, a plurality of
spring biased engagement clips can be employed to releasably retain the adapter plate 110
with respect to the receiver plate 210.

While the subject invention has been shown and described with reference to
preferred embodiments, those skilled in the art will readily appreciate that various changes
and/or modifications may be made thereto.

For example, while the subject invention has been described with respect to a
display device associated with an EFB, it is envisioned that the mounting assembly
disclosed herein could be readily adapted for use in conjunction with any type of display
device including, for example, televisions or computer monitors. In fact, the mounting
assembly disclosed herein can be used in any situation where an electronic display device
with significant mass needs to be mounted in a cavity where there is little or no access to a
mount, and where the display device needs to be mounted without the use of any tools or

manual latches.
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CLAIMS
What is claimed is:

1. An assembly for mounting an electronic display device to a supporting structure
within a cockpit of an aircraft comprising:

a) a circular adapter plate configured for attachment to a rear surface of an
electronic display device, the adapter plate having a central alignment aperture with an
axially extending annular wall that faces away from the rear surface of the display
device; and

b) a receiver plate configured for attachment to a supporting structure within the
cockpit of an aircraft, the receiver plate having a recessed port for blindly receiving the
annular wall of the central alignment aperture of the adapter plate, wherein the adapter
plate includes a plurality of circumferentially spaced apart engagement arms extending
radially outwardly from a peripheral edge of the adapter plate, wherein the receiver plate
includes a plurality of circumferentially spaced apart cantilevered retention tabs each
defining a slot located between a tab body and a plane of the receiver plate, the slot
opening in a direction tangential to a periphery of the recessed port such that at least one
of the circumferentially spaced engagement arms can enter into a slot and be prevented

from further rotation by a respective retention tab.

2. An assembly as recited in claim 1, wherein each cantilevered retention tab is adapted
and configured to receive and temporarily retain a respective engagement arm of the

adapter plate upon axial reception of the annular wall of the central alignment aperture
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of the adapter plate within the recessed port of the receiver plate and subsequent rotation

of the display device relative to the supporting structure.

3. An assembly as recited in claim 1, wherein each of the radially outwardly extending
engagement arms of the adapter plate includes a tangentially extending cantilevered

projection having a detent formed thereon.

4. An assembly as recited in claim 1, wherein each of the cantilevered retention tabs of

the receiver plate includes an upturned end section.

5. An assembly as recited in claim 1, wherein each of the cantilevered retention tabs of
the receiver plate includes a recess for temporarily receiving and retaining a detent

formed on a cantilevered projection of an engagement arm.

6. An assembly as recited in claim 1, wherein a plurality of mounting holes are provided
in the adapter plate for securing the adapter plate to the rear surface of the electronic

display device with fasteners.

7. An assembly for mounting an electronic display device to a supporting structure
within a cockpit of an aircraft comprising:

a) a circular adapter plate configured for attachment to a rear surface of an
electronic display device, the adapter plate including a plurality of circumferentially

spaced apart engagement arms extending radially outwardly from a peripheral edge of
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the adapter plate, wherein the adapter plate has a central alignment aperture with an
axially extending annular wall that faces away from the rear surface of the display
device; and

b) a receiver plate configured for attachment to a supporting structure within the
cockpit of an aircraft, wherein the receiver plate includes a recessed port for blindly
receiving the annular wall of the central alignment aperture of the adapter plate, the
receiver plate including a plurality of circumferentially spaced apart cantilevered
retention tabs each defining a slot located between a tab body and a plane of the receiver
plate, the slot opening in a direction tangential to a periphery of the recessed port such
that at least one of the circumferentially spaced engagement arms can enter into a slot
and be prevented from further rotation by a respective retention tab, wherein each
retention tab is adapted and configured to receive and temporarily retain a respective
engagement arm of the adapter plate upon rotation of the display device relative to the

supporting structure.

8. An assembly as recited in claim 7, wherein each of the radially outwardly extending
engagement arms of the adapter plate includes a tangentially extending cantilevered

projection having a detent formed thereon.

9. An assembly as recited in claim 7, wherein each of the cantilevered retention tabs of
the receiver plate includes an upturned end section for accommodating relative
movement of a detent formed on a cantilevered projection of an engagement arm of the

adapter plate received thereby.
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10. An assembly as recited in claim 9, wherein each of the cantilevered retention tabs of
the receiver plate includes a recess for temporarily receiving and retaining a detent

formed on a cantilevered projection of an engagement arm of the adapter plate.

11. An assembly as recited in claim 7, wherein a plurality of mounting holes are
provided in the adapter plate for securing the adapter plate to the rear surface of the

electronic display device with fasteners.

12. An assembly for mounting an electronic display device to a supporting structure
within a cockpit of an aircraft comprising:

a) a circular adapter plate configured for attachment to a rear surface of an
electronic display device, the adapter plate having a central alignment aperture with an
axially extending annular wall that faces away from the rear surface of the display
device, and including a plurality of circumferentially spaced apart engagement arms
extending radially outwardly from a peripheral edge of the adapter plate; and

b) a receiver plate configured for attachment to a supporting structure within the
cockpit of an aircraft, the receiver plate having a recessed port for slidably receiving the
annular wall of the central alignment aperture of the adapter plate, and including a
plurality of circumferentially spaced apart cantilevered retention tabs each defining a
slot located between a tab body and a plane of the receiver plate, the slot opening in a
direction tangential to a periphery of the recessed port such that at least one of the

circumferentially spaced engagement arms can enter into a slot and be prevented from
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further rotation by a respective retention tab, wherein each retention tab is adapted and
configured to receive and temporarily retain a respective engagement arm of the adapter
plate upon axial reception of the annular wall of the central alignment aperture of the
adapter plate within the recessed port of the receiver plate and subsequent rotation of the

display device relative to the supporting structure.

13. An assembly as recited inclaim 12, wherein each of the radially outwardly
extending engagement arms of the adapter plate includes a tangentially extending

cantilevered projection having a detent formed thereon.

14. An assembly as recited in claim 13, wherein each of the cantilevered retention tabs
of the receiver plate includes an upturned end section for accommodating relative
movement of a detent formed on a cantilevered projection of an engagement arm of the

adapter plate received thereby.

15. An assembly as recited in claim 13, wherein each of the cantilevered retention tabs
of the receiver plate includes a recess for temporarily receiving and retaining a detent

formed on a cantilevered projection of an engagement arm of the adapter plate.

16. An assembly as recited inclaim 12, wherein rotational engagement of the
engagement arms of the adapter plate by the retention tabs of the receiver plate renders
the mounting assembly less susceptible to disengagement by vibration and shock

experienced by the aircraft during flight operations.
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FIG. 3
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