Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

Analysis of MRI 75” and 86” Outdoor Display Products
Claim Chart for U.S. Patent No. 9,629,287

MRI Large Format (75” and 86”’) Outdoor Displays:
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

Interior view of MRI Large Format Outdoor Displays: Views from Top:
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

Backlight Assembly*:

*Photos depict exemplary components and construction of MRI displays.
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

The electronic display has multiple components, including the LED backlight.*

*Photos depict exemplary components and construction of MRI displays.
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

LCD cells (glass layers separeted by LCD fluid) are placed adjacent to these optical elements*:

*Photos depict exemplary components and construction of MRI displays.
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287

MRI 75” & 86” Units

Schematic of Airflow within unit (1 of 2):

View from Top of Display:

Ambient air from outside the unit flows through an open loop and is
used to cool the unit. This “epen loap air” flows through a space
between the rear surface of the electronic display and a plate that
creates a channel for convective cooling (shown in purple, the
constricted convection plate). This channel is a constricted convection
channel. Open loop air flow is shown with light blue shading.

Front surface of
electronic

display (green).

Backlight
(orange).

7

Electronic Components “‘
[£1] — ——
1' — X .\‘ —
Closed loop air circulates Open loop air also flows Heat exchanger Constricted
within the unit and absorbs through the heat exchanger (red box). convection
thermal energy from various (light blue channels). The plate (purple).
components. Closed loop heat exchanger comprises

air is illustrated with
colored arrows.

separate channels so open
loop air and closed loop air
do not mix.
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

Schematic of Airflow within unit (2 of 2):
View from Top of Display:

Closed loop air (colored arrows) circulates within the unit and
absorbs thermal energy (heats up) as it crosses over the front Front surface of
surface of the electronic display and the electronic components. electronic display
Some closed loop air also flows between the front of the (green).
electronic display and the backlight.
1 /
\ /
ELECTRONIC DISPI :
+| Backlight
(orange).
7 N7
Closed loop atr (colored arrows) Open loop air (light blue shading) Heat exchanger
15 cooled as 1t passes through the generally flows perpendicular to closed (red box).
heat exchanger (red box) and loop air (i.e., into the page) and 15 shown
between channels of open loop air with vector symbols ( © ). This includes
(light blue shading). open loop air flow through the constricted
convection channel and through channels
in the heat exchanger.
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

Interior view of MRI Large Format Displays:

Cool, open loop
{ambient) air enters
the unit from the top
(light blue arrows).

Constricted
convection
plate.

Heat exchanger.

Cool, open loop air absorbs
thermal energy as it passes

through the heat exchanger
and through the constricted
convection channel

Heated open loop air
exits the vnit at the
bottom and removes
heat from the unit
(red arrows).
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

’287 patent, claim: Product: MRI Large Format Displays (75” & 86”)

1. An electronic display MRT’s large format outdoor displays comprise an electronic display assembly.
assembly comprising:
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

’287 patent, claim:

Product: MRI Large Format Displays (75” & 86”)

[1a] an electronic display
housing;

MRTI’s large format outdoor displays comprise an electronic display housing.

The electronic displays are contained with an electronic display housing as shown below.
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

>287 patent, claim: Product: MRI Large Format Displays (75” & 86)
[1b] a gas-containing closed | MRI’s large format outdoor displays comprise a gas-containing closed loop gas cooling chamber
loop gas cooling chamber located within the electronic display housing. The gas-containing closed loop gas cooling chamber
located within the electronic | is highlighted with the arrows in the schematic below.
display housing;
Gas-containing Electronic
closed loop gas display
cooling chamber. housing.
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

’287 patent, claim: Product: MRI Large Format Displays (75” & 86”)
[1c] an electronic display MRTI’s large format outdoor displays comprise an electronic display positioned within the electronic
positioned within the display housing but outside of the closed loop gas cooling chamber.

electronic display housing
but outside of the closed loop

gas cooling chamber; and Electronic Electronic
display. display
housing.
I E—
- ELECTRONIC DISPLAY
| A Al Ay R A, P A |
e - — = a
-~ — - Electronic Componcenis
— ‘1_' — u .

\ Gas-containing

closed loop gas
cooling chamber.
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

’287 patent, claim:

Product: MRI Large Format Displays (75” & 86”)

[1d] an open loop ambient
air pathway through the
electronic display housing;

MRTI’s large format outdoor displays comprise an open loop ambient air pathway through the
electronic display housing.

The entrance to the open loop ambient air pathway is shown from the top and highlighted in blue in
the schematic.

Electronic
Open loop ambient air pathways (dark channels in display
image above; light blue areas in schematic below). housing.
1— — F - X
= /ELECTRONIC DISPLAY
]_.-’\/‘\f‘xflf‘\f\_if\u ———r
Sie - .4 e Electronic Components
- - = = —t —
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Ex. 35: Claim Chart for U.S. Patent No. 9,629,287
MRI 75” & 86 Units

’287 patent, claim: Product: MRI Large Format Displays (75” & 86”)
[1e] wherein the electronic MRTI’s large format outdoor displays comprise an open loop ambient air pathway through the
display is coolable by a electronic display housing wherein the electronic display is coolable by a combination of gas
combination of gas circulation within the closed loop gas cooling chamber and ambient air flow through the open loop

circulation within the closed | ambient air pathway in the electronic display housing.
loop gas cooling chamber
and ambient air flow through
the open loop ambient air
pathway in the electronic
display housing.

Electronic
Open loop ambient air pathways {dark channels in displgj,'
image above; light blue areas in schematic below). housing.
l—  —— / \
= - ¥ ELECTRONIC DISPLAY ¥ -
| P N I, e, T A B R L AR P AR
— Y
o 5 = = Electronic Components
Gas-containing Electronic
closed loop gas display.
cooling chamber.
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Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

Analysis of MRI 55” Outdoor Display Products
Claim Chart for U.S. Patent No. 9,629,287

MRI 55” Outdoor Displays' and Digital Menu Boards:

HEW
GRILLED W
& SOuUp Cﬂﬁﬂ%ﬁ]

' MRI custom developed an 88-inch electronic display for a single customer and delivered a number of those units 2021. These 88-inch displays are similar to
MRI’s 55-inch BoldVu® electronic displays from a technical perspective in that the general structure and cooling technologies of the 88-inch units are
substantially similar to the structure and cooling technologies of the 55-inch BoldVu® electronic displays depicted herein. The 88-inch displays practice the

’287 Patent in the same manner explained herein for the 55-inch displays.
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Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

Interior view of MRI 55 Outdoor Displays:
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Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

Internal View of Top:
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Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

Backlight Assembly* (pictures below are of a backlight for large-format models, which is substantially the same as the backlight for
mid-size (55”) models except for dimensions):

*Photos depict exemplary components and construction of MRI displays.
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Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

The electronic display has multiple components, including the LED backlight® (pictures below are of the LEDs in a backlight for
large-format models, which is substantially the same as the mid-size (55’) models except for dimensions):

*Photos depict exemplary components and construction of MRI displays.
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Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

LCD cells (glass layers separated by LCD fluid) are placed adjacent to these optical elements* (pictures below are of the LCD cells
for large-format models, which are substantially the same as the mid-size (55”) models except for dimensions):

*Photos depict exemplary components and construction of MRI displays.
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Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

Schematic of Airflow within unit (1 of 2): Closed loop air

View from Top of Display:

Closed loop air (illustrated with colored arrows) circulates within the unit
and absorbs thermal energy (heats up) as it crosses over the electronic
components and the front surface of the electronic display. Some closed

Front surface of

loop air also flows between the front surface of the electronic display and el_ectmnjc Backlight
the backlight. dls;}lay (green). || (orange).
— ELECTRONIC DISPLAY

‘ I i A T e S e R G 55,7 S s T 4, W A e £ 1

Electronic Components | / |

A constricted convection plate Exterior
(purple) defines the rear boundary of housing.
the constricted convection channel.

7

Patent Owner Manufacturing Resources International, Inc.
Exhibit 2054 - Page 21 of 28



Ex. 36: Claim Chart for U.S. Patent No. 9,629,287

MRI 55” Units
Schematic of Airflow within unit (2 of 2): Open loop air

View from Top of Display:

A channel for open loop air (ambient air from outside the unit — light blue
shading) is located behind the electronic display and cools the backlight
and constricted convection plate (purple). This is a constricted convection

channel. Open loop air generally flows perpendicular to closed loop air
(i.e., into the page) and is slmwn with vector symbols ( @ ).

Front surface of

electronic Backlight
display (green). {'orange}

|

ELECTRONIC DISPLAY

L " Electronic Components

| /'

\ /

Closed loop air is cooled as it passes
over the constricted convection plate,
which is cooled by open loop air.

8

A constricted convection plate
(purple) defines the rear
boundary of the constricted
convection channel.
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Cool, open loop
{ambient) air enters
the unit from the top
{light bloe arrows).

Cool, open loop air absorbs
thermal enerzy as it passes
through the constricted
convection channel. (The
front panel comprising the
electronic dizplay and
conistricted convection plate
13 attached by a hinge at the
top of the unit and open in
this image.)

Heated open loop air
exits the unit at the

bottom and removes
heat from the unit
(red arrows).

Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

Interior view of MRI 55" Outdoor Displays:
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Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

’287 patent, claim: Product: MRI 55” Displays

1. An electronic display MRI’s 55 outdoor displays comprise an electronic display assembly.
assembly comprising::
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Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

’287 patent, claim:

Product: MRI 55” Displays

[1a] an electronic display
housing;

MRTI’s 55 outdoor displays comprise an electronic display housing.

The electronic displays are contained with an electronic display housing as shown below.
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Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

’287 patent, claim:

Product: MRI 55” Displays

[1b] a gas-containing closed
loop gas cooling chamber
located within the electronic
display housing;

MRI’s 55 outdoor displays comprise a gas-containing closed loop gas cooling chamber located
within the electronic display housing. The gas-containing closed loop gas cooling chamber is
highlighted with the arrows in the schematic below.

Ga_g,_ggﬂtaiﬂjﬂg Electronic
closed loop gas display
cooling chamber. housing.
V4
— 7 :
r_ FLECTRONIC DISPLAY

Electronic Components

[1c] an electronic display
positioned within the
electronic display housing
but outside of the closed loop
gas cooling chamber; and

MRTI’s 55 outdoor displays comprise an electronic display positioned within the electronic display
housing but outside of the closed loop gas cooling chamber.

Gas-contaming Electronic Electronic
clozed loop gas display. di&plg}r
cooling chamber. housing.
7 Z
r- - — Fl ral
ELECTRONIC DISPLAY  #

Electronic Componcenis
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Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

’287 patent, claim: Product: MRI 55” Displays
[1d] an open loop ambient MRTI’s 55 outdoor displays comprise an open loop ambient air pathway through the electronic
air pathway through the display housing.

electronic display housing;
The entrance to the open loop ambient air pathway is shown from the top and highlighted in blue in

the schematic.

Electronic
Open loop ambient air pathiways (dark channels in dizplay
image above; light blue areas in schematic below). housing.

. ELECTRONIC IMSPLAY
I O " B T e ] e Ll I |
Electronic Components
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Ex. 36: Claim Chart for U.S. Patent No. 9,629,287
MRI 55” Units

’287 patent, claim:

Product: MRI 55” Displays

[1e] wherein the electronic
display is coolable by a
combination of gas
circulation within the closed
loop gas cooling chamber
and ambient air flow through
the open loop ambient air
pathway in the electronic
display housing.

MRTI’s 55 outdoor displays comprise an open loop ambient air pathway through the electronic
display housing wherein the electronic display is coolable by a combination of gas circulation within
the closed loop gas cooling chamber and ambient air flow through the open loop ambient air
pathway in the electronic display housing.

e
| ELECTRONIC IMSPLAY

Electronic Componenis

4

'\ /

Open loop ambient air passing through the open loop ambient air
pathway (light blue area) cools the air in the closed loop gas cooling
chamber. The combination of airflow through the open loop
ambient air pathway and gas circulation within the closed loop gas

cooling chamber cools the electronic dizplay.
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