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PORTABLE MONITOR

[0001] This application claims the benefit of and priority from Danish Patent Application
Nos. PA 2020 70116, filed February 21, 2020, which is incorporated herein by reference in
its entirety.

TECHNICAL FIELD

[0002] The disclosure relates to a portable monitor operable to present images
obtained with a videoscope. More particularly, the disclosure relates to a monitor having a
handle pivotally attached to a housing.

BACKGROUND OF THE DISCLOSURE

[0003] Medical videoscopes comprise endoscopes, colonoscopes, ear-nose-throat
scopes, duodenoscopes, and any other medical device having an image sensor configured
to obtain images of views of a patient. A medical videoscope may be, for example, an
endotracheal tube, laryngeal mask, or a laryngoscope having an image sensor configured
to obtain images of views of a patient. The term "patient" herein includes humans and
animals. Portable medical monitors can be communicativelly coupled to the medical
videoscopes to receive image data therefrom and present images corresponding to the
image data on a display module of the monitor.

[0004] FIG. 1a is a perspective view of a videoscope 1 comprising a handle 2 with an
articulation lever 4 and an insertion tube 3 having a proximal end 3a and a distal end 3b.
An articulation tube 5 having an image sensor 6 is disposed at distal end 3b. The image
sensor captures optical images and transmits image data corresponding to the images via
a cable 12 to a connector 13. Connector 13 is insertable into a connector port of a monitor
to present graphical images corresponding to the optical images with a display module of
the monitor. Movement of articulation lever 4 reorients the field of view of image sensor 6.
[0005] Videoscopes are made for various procedures and may have different technical
characteristics suited for the procedure they are designed to perform, based on the age of
the device, or for other reasons. The technical characteristics, or technology, may comprise
the type of image sensor included with the image sensor, whether the videoscope includes
on-board data processing capabilities, whether the videoscope includes additional sensor
which provide information to the monitor, potentially including more than one image sensor.
The type of image sensor may provide different capabilities, including various controls such
as image inversion, image rotation, contrast, and exposure.

[0006] An endoscope is a type of a videoscope. An endoscope described in commonly
owned U.S. Patent Application No. 2019/0223694 has an insertion tube with an internal
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working channel and a connector at the handle adapted for the attachment of a syringe. A
recess is adapted to accommodate a cylindrical body of the syringe when the syringe is
attached to the connector. The endoscope is adapted to perform bronchoalveolar lavage,
a procedure for obtaining samples, through the working channel, of organic material from a
lung segment of a patient. Commonly owned U.S. Patent No. 10,321,804 describes an
articulated tip of an endoscope. Commonly owned U.S. Patent No. 9,220,400 describes a
camera housing arranged at the distal end of the insertion tube. The camera housing is
molded and contains an image sensor and a light source, e.g. LED, embedded in the
material of the camera housing. The foregoing application and patents describe technical
characteristics of respective videoscopes described therein and are incorporated herein by
reference in their entirety.

[0007] Furthermore, portable medical monitors are used in various settings including
hospital, clinics, emergency response vehicles and in the field. These settings offer differing
lighting conditions which might not be optimal for a predetermined monitor position.

[0008] Based on the foregoing it is evident that a need exists for a video processing
apparatus suitable for use with a variety of videoscopes and videoscope technologies in a
variety of settings.

SUMMARY OF THE DISCLOSURE

[0009] The present disclosure relates to a video processing apparatus, such as a
portable medical monitor, and a method of using the video processing apparatus.

[0010] It is an object of the present disclosure to provide a solution which at least
improves the solutions of the prior art. Particularly, it is an object of the present disclosure
to provide a video processing apparatus that facilitates use in default and inverted
orientations.

[0011] In a first aspect of the disclosure, a portable monitor operable in a first orientation
and a second orientation is provided. In some embodiments according to the first aspect,
the monitor comprises a display; a housing supporting the display, the housing having a
first side and a second side opposite the first side, a third side and a fourth side opposite
the third side and orthogonal to the first side, and a back side opposite the display, wherein
in the first orientation the first side is below the second side and, and wherein in the second
orientation the first side is above the second side; and a handle having arms and a bar
extending between the arms, wherein the back side of the housing includes a middle section
extending between the third side and the fourth side equidistantly between the first side and
the second side, the middle section having a height less than 4.0 centimeters, and wherein
each of the arms has a first end pivotally attached to the middle section of the housing and
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a second end opposite the first end and connected to the bar. In a variation of the present
embodiment, the middle section has a height less than 3.0 centimeters.

[0012] In some embodiments according to the first aspect, a center plane bisects the
housing in equal parts, and the handle axles comprise rotation axes lying in the center
plane.

[0013] In some embodiments according to the first aspect, the housing comprises a
rounded first edge connecting the first side to the back side and a rounded second edge
connecting the second side to the back side, wherein the bar of the handle is operable to
support the monitor at an angle to a horizontal plane ranging at least between 15-75
degrees, permitting the monitor to rest on the rounded first edge in the first orientation and
on the rounded second edge in the second orientation.

[0014] In some embodiments according to the first aspect, wherein the back side of the
housing includes grooves sized and shaped to receive, respectively, the arms of the handle.
[0015] In some embodiments according to the first aspect, the monitor comprises a
handle axle connected to the first end of one of the arms, the handle axle traversing one of
the grooves to define a first section of the groove on one side of the handle axle and a
second section of the groove on an opposite side of the handle axle, wherein the handle is
pivotable about the handle axle to a plurality of positions including a first position, in which
the one of the arms is received by the first section of the groove, a second position, in which
the one of the arms is received by the second section of the groove, and intermediate
positions between the first position and the second position.

[0016] In a variation of the present embodiment, the monitor includes a handle position
brake including one of the handle axles, a first disk having a surface including grooves
defining protrusions therebetween, and a second disk having a surface including grooves
defining protrusions therebetween, wherein the grooves of the first disk are shaped to
match the protrusions of the second disk to thereby define the intermediate positions.
[0017] In another variation of the present embodiment, the monitor includes a handle
position brake including the handle axle, a first disk, a second disk, and a spring, the handle
axle passing through the first disk, the second disk, and the spring, and the spring causing
a surface of the first disk to press against a surface of the second disk to create a braking
force to maintain the handle in one of the plurality of positions.

[0018] In some embodiments according to the first aspect, the surface of at least one
of the first disk and the second disk comprises grooves to increase the braking force relative
to disk surfaces without grooves.

[0019] In a variation of the present embodiment, the grooves of the first disk extend
radially and are evenly distributed. In one example, the grooves are evenly distributed at
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between 5 and 20 degrees from each other. Preferably the grooves are distributed at
between 7 and 13 degrees, and more preferrably at between 8 and 12 degrees, inclusive.
[0020] In some embodiments according to the first aspect, the housing comprises a
rounded first edge connecting the first side to the back side and a rounded second edge
connecting the second side to the back side, and the rounded first edge has a curvature
radius equal to a curvature radius of the rounded second edge. In a variation of the present
embodiment, the curvature radius of the rounded first edge is greater than 2.0 centimeters.
Preferably the curvature radius is greater than 2.5 centimeters.

[0021] In some embodiments according to the first aspect, the monitor has a weight,
wherein between 40-60% of the weight is between the handle axles and the first side of the
monitor, and wherein between 40-60% of the weight is between the handle axles and the
second side of the monitor.

[0022] In a second aspect of the disclosure, a portable monitor operable in a first
orientation and a second orientation is provided. In some embodiments according to the
second aspect, the monitor comprises a display; a housing supporting the display, the
housing having a first side and a second side opposite the first side, a third side and a fourth
side opposite the third side and orthogonal to the first side, and a back side opposite the
display, wherein in the first orientation the first side is below the second side and, and
wherein in the second orientation the first side is above the second side; a handle having
arms, the arms having first ends opposite second ends, and a bar extending between and
connected to the second ends of arms; and handle axles connected to the first ends of the
arms to pivotally connect the handle to the housing, wherein the back side of the housing
includes grooves sized and shaped to receive, respectively, the arms of the handle, and
wherein the handle axles traverse, at least partially, the grooves to define first sections of
the grooves on one side of the handle axles and second sections of the grooves on opposite
sides of the handle axles, wherein the handle is pivotable about the handle axles to a
plurality of positions including a first position, in which the arms are received by the first
sections of the grooves, a second position, in which the arms are received by the second
sections of the grooves, and intermediate positions between the first position and the
second position.

[0023] In some embodiments according to the second aspect, the monitor includes a
handle position brake including one of the handle axles, a first disk having a surface
including grooves defining protrusions therebetween, and a second disk having a surface
including grooves defining protrusions therebetween, wherein the grooves of the first disk
are shaped to match the protrusions of the second disk to thereby define the intermediate
positions.
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[0024] In some embodiments according to the second aspect, the grooves of the first
disk are evenly distributed at between 5 and 20 degrees. Preferably the grooves are
distributed at between 7 and 13 degrees, and more preferrably at between 8 and 12
degrees, inclusive

[0025] In some embodiments according to the second aspect, the housing comprises
a rounded first edge connecting the first side to the back side and a rounded second edge
connecting the second side to the back side, and the rounded first edge has a curvature
radius equal to a curvature radius of the rounded second edge.

[0026] In some embodiments according to the second aspect, the monitor has a weight,
wherein between 40-60% of the weight is between the handle axles and the first side of the
monitor, and wherein between 40-60% of the weight is between the handle axles and the
second side of the monitor.

[0027] In a third aspect of the disclosure, a method of using a monitor according to any
of the embodiments of the first or second aspects is provided. In some embodiments
according to the third aspect, the method the comprises placing the monitor in the first
orientation on a support structure with the handle in a first of the plurality of intermediate
positions; pivoting the handle to a second of the plurality of positions; and prior to or after
pivoting the handle to the second of the plurality of positions, placing the monitor in the
second orientation on the support structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The above-mentioned embodiments and additional variations, features and
advantages thereof will be further elucidated by the following illustrative and nonlimiting
detailed description of embodiments disclosed herein with reference to the appended
drawings, wherein:

[0029] FIG. 1ais a perspective view of an embodiment of a videoscope;

[0030] FIG. 1b is a perspective view of an embodiment of a portable medical monitor;
[0031] FIGS. 2a-c are top, front, and bottom views of the embodiment of the portable
medical monitor of FIG. 1b in a first orientation;

[0032] FIGS. 3a and 3b are perspective and side views of the embodiment of the
portable medical monitor of FIG. 1b;

[0033] FIGS. 4a, 4b, and 4c¢ are side and back views of the embodiment of the portable
medical monitor of FIG. 1b;

[0034] FIGS. 5a, 5b, and 5c¢ are back, cross-section, and expanded cross-section views
of the embodiment of the portable medical monitor of FIG. 1b;
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[0035] FIG. 6 is a perspective exploded view of the portable medical monitor of FIG.
1b;

[0036] FIG. 7 is a perspective view of an embodiment of a housing of the portable
medical monitor of FIG. 1b supported by a support bracket;

[0037] FIGS. 8a and 8b are perspective and side views of an embodiment of a support
bracket for the portable medical monitor of FIG. 1b;

[0038] FIG. 9a is a top view of the embodiment of the support bracket of FIG. 6a;
[0039] FIG. 9b is a perspective view of the embodiment of the support bracket of FIG.
6a supporting the portable medical monitor of FIG. 1b;

[0040] FIG. 10 is a perspective view of an embodiment of a component of the support
bracket of FIG. 8a;

[0041] FIG. 11 is schematic view of a cross-section of the component of the support
bracket of FIG. 10;

[0042] FIGS. 12a and 12b are views of the portable medical monitor of FIG. 1b in a first
orientation and a second orientation;

[0043] FIGS. 13a, 13b, and 13c are side views of an embodiment of a cable connector
of a videoscope operable with the portable medical monitor of FIG. 1b;

[0044] FIGS. 14a and 14b are partial views of components of the portable medical
monitor of FIG. 1a;

[0045] FIG. 15 is a perspective view of the portable medical monitor of FIG. 1b in a
partially disassembled state;

[0046] FIGS. 16a, 16b, and 16¢ are perspective views of an embodiment of a connector
ring of the portable medical monitor of FIG. 1b;

[0047] FIG. 17 is a perspective view of the connector ring of FIGS. 16a-c in the process
of removal from the housing of the portable medical monitor;

[0048] FIGS. 18 and 19 are perspective and diagramatic views of an embodiment of a
handle position brake of the portable medical monitor of FIG. 1b;

[0049] FIGS. 20a, 20b, and 20c are perspective views of an embodiment of a video
output housing recess;

[0050] FIG. 21 is a perspective view of the portable medical monitor of FIG. 1b in a
partially disassembled state;

[0051] FIG. 22 is a block diagram of an embodiment of portable medical video monitor
module;

[0052] FIG. 23 is a block diagram of an embodiment of the portable medical video
monitor of FIG. 1b connected to three videoscopes and an external video display; and
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[0053] FIG. 24 is a block diagram of another embodiment of a portable medical video
monitor connected to three videoscopes and an external video display.

[0054] In the drawings, corresponding reference characters indicate corresponding
parts, functions, and features throughout the several views. The drawings are not
necessarily to scale and certain features may be exaggerated in order to better illustrate
and explain the disclosed embodiments.

DETAILED DESCRIPTION

[0055] For the purposes of promoting an understanding of the principles of the
disclosure, reference will now be made to the embodiments illustrated in the drawings,
which are described below. The embodiments disclosed below are not intended to be
exhaustive or limit the disclosure to the precise form disclosed in the following detailed
description.

[0056] FIG. 1b is a perspective view of an embodiment of a portable medical monitor
20 (also referred to as "monitor 20") in a first orientation. FIGS. 2a-c are top, front, and
bottom views of monitor 20. As shown, monitor 20 comprises a housing 22, a display
module 24 supported by housing 22, a handle 26, a power button 28, an output interface
30, and connector ports 32, 34, and 36. Monitor 20 has front and back sides. Display
module 24 includes a display screen that defines the front side and electronic circuits
operable to receive, and then output to the display screen, video data. The display screen
may be a touch sensitive screen that also functions as a user input sensor, in which case
the electronic circuits also include circuits to sense the position of the user's fingers or input
device, e.g. touch screen pencil, and to output signals including indicia indicative of the
location touched on the display screen.

[0057] As shown in FIG. 2c¢, housing 22 includes a front housing component 57
removably attached to a back housing component 54. A securement cover 56 is removably
attached to back housing component 54. Securement cover 56 can be removed to expose
and provide access to a number of fasteners provided to removably attach front housing
component 57 to back housing component 54. Example fasteners include screws and
snap-fits.

[0058] FIGS. 3a and 3b are a back perspective and a side view of monitor 20. Monitor
20 comprises support features including at least handle 26 and a latching structure 82,
described with reference to FIGS. 5a-5c¢, including a pair of bracket latch receivers. Handle
26, described with reference to FIGS. 3a-4c, can be used to carry monitor 20 and can
function as a table stand. Latching structure 82 is configured to support monitor 20 from a
monitor bracket which can be clamped to an IV stand. Advantageously, the support
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features are positioned in a middle section of the monitor to facilitate operation of the
monitor in the first and second orientations. Rotating the monitor to place the connector
ports on the right or left side may be desirable in enclosed settings, for example, which may
provide limited accessibility to one or the other side. Advantageously, connector rings are
provided on one side of the monitor that distinguish the right and left sides and allow a user
to quickly determine which orientation the monitor is in.

[0059] Handle 26 comprises handle axles 51, 52 pivotally securing arms 46, 48 to
housing 22. Each handle axle is connected to the first end of one of the arms. Each handle
axle traverses, at least partially, one of the grooves 42, 44 to define a first section of the
groove on one side of the handle axle and a second section of the groove on an opposite
side of the handle axle. The handle is pivotable about the handle axles to a plurality of
positions including a first position, in which the arms are received by the first sections of the
grooves, a second position, in which the arms are received by the second sections of the
grooves, and intermediate positions between the first position and the second position.
Monitor 20 further includes handle position brakes (described with reference to FIGS. 18
and 19), including the handle axles, to hold the handle in one of the positions. Housing 22
includes a body 54 and a cover 56. Cover 56 can be removed from body 54 to provide
access to fasteners which can be removed to separate body 54 from display module 24
and provide access to various internal components.

[0060] The back side, 65, of the housing includes grooves 42, 44 sized and shaped to
receive, respectively, arms 46, 48 of handle 26. The back side of the housing also includes
a middle section 50 (shown in FIG. 4b) extending between the third side and the fourth side
equidistantly between the first side and the second side, the middle section having a height
"H" less than 4.0 centimeters, preferrably less than 3.0 centimeters. A central plane Cr
passes through middle section 50. Each of the arms has a first end pivotally attached via
a handle axle 51, 52 to the middle section of the housing, as described further below, and
a second end opposite the first end and connected to the bar. Handle axles 51, 52 are
shown on central plane Cp. Grooves 42, 44 each have a portion 42a, 44a on one side of a
handle axle and another portion 42b, 44b on the other side of the handle axle. The portions
of grooves 42, 44 are sized and shaped to receive the arms of the handle. In FIGS. 3a and
3b the arms of the handle are not drawn to scale.

[0061] Housing 22 also includes a video output housing recess 400 (described with
reference to FIGS. 20a-c) and a power receptacle assembly 500 (described with reference
to FIGS. 14a and 21). Additionally, housing 22 includes an external heat sink 70.

[0062] Housing 22 has a first side 61 and a second side 62 opposite the first side, a
third side 63 and a fourth side 64 opposite the third side and orthogonal to the first side, a
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front side, and a back side opposite the front side. Advantageously, monitor 20 can be
rotated 180 degrees from a first orientation to a second orientation. The first orientation
may be referred to as the "default" orientation and the second orientation may be referred
to as the "inverted" orientation. In the default, or first, orientation the external heat sink is
below a ventilation grid and first side 61 is below second side 62. In the inverted, or second,
orientation first side 61 is above the second side 62. The connector ports are on the third
side. In the first orientation the third side is the left side and in the second orientation the
third side is the right side. The terms "right" and "left" correspond to the sides of a viewer
facing display module 24. Accordingly, in FIGS. 3a and 3b the top side is the side opposite
the support structure onto which monitor 20 rests because monitor 20 is in the first
orientation with connector ports 32, 34, and 36 on the left side.

[0063] Portable medical monitor 20 includes sensors configured to determine a change
in the orientation of monitor 20 (e.g. between the first and second orientations) and a
controller configured to rotate the images presented with display module 24 responsive to
such rotation. The sensors and controller are described with reference to FIGS. 22 and 23.
[0064] Referring to FIG. 3b, monitor 20 has rounded edges. A rounded first edge 66
connects first side 61 to back side 65 and a rounded second edge 68 connects second side
62 to back side 65. The bar of the handle is operable to support the monitor at an angle to
a horizontal plane, as shown in FIG. 3b, ranging at least between 15-75 degrees, permitting
the monitor to rest on the rounded first edge in the first orientation and on the rounded
second edge in the second orientation. Handle brakes, described with reference to FIGS.
18 and 19, maintain a position of the handle to support monitor 20 at a plurality of angles
relative to the support structure onto which monitor 20 lays.

[0065] In some embodiments, rounded first edge 66 has a curvature radius equal to a
curvature radius of rounded second edge 68. The curvature radius may be greater than
2.0 centimeters, and preferrably greater than 2.5 centimeters.

[0066] FIGS. 4a, 4b, 4c, 5a, 5b, and 5c¢ depict support features of monitor 20 including
latching structure 82, including bracket latch receivers operable to receive latches of a
monitor support bracket described with reference to FIGS. 8a-9b. FIG. 4b illustrates the
back side of monitor 20 showing the arms of handle 26 in the grooves. A ventilation grid
80 is positioned between the grooves and also between second side 62 and central plane
Ce.

[0067] Referring to FIG. 4b, a heat sink 70 extends downward from middle section 50
toward first side 61. Heat sink 70 includes a plurality of fins 72 with slots therebetween
configured to extend the external surface area of heat sink 70 and thereby increase cooling
capacity, as is know in the art. An aperture 74 of heat sink 70 is positioned on the middle
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section of the monitor. Central plane Cr is equidistant between first side 61 and second
side 62 and divides middle section 50 such that a first side of the middle section has a
height equal to H/2 and a second side of the middle section has a height equal to H/2. As
shown, an edge of heat sink 70 is aligned with an edge of middle section 50. Generally,
the latching structure comprises latch retainers 85a, 85b and recesses 86a, 86b. In one
variation, the latching structure is part of heat sink 70 and is therefore secured to housing
22 when heat sink 70 is secured to housing 22. In another variation, a portion of latching
structure 82, e.g. a centering portion, is formed with the back wall of housing 22. Aperture
74 surrounds the portion of the latching structure 82 formed with the back wall of housing
22. In afurther embodiment, the portion of the latching structure 82 is formed in a separate
device that fits between the back wall of housing 22 and heat sink 70, as described with
reference to FIG. 6.

[0068] FIG. 5b is a cross-sectional view of monitor 20 at central plane Cp showing
latching structure 82. The handle axles comprise rotation axes lying in the center plane.
FIG. 5¢ is an expanded view of the cross-sectional view of latching structure 82. As shown,
heat sink 70 is positioned within a recess 83 formed in the back side of the monitor by lateral
walls 81c extending from a wall 81a (which forms back side 65 of housing 22) and a
recessed heat sink wall 81b connecting lateral walls 81¢. Heat sink recess 83 is sized to
receive heat sink 70 therein. Heat sink 70 includes two vertical, parallel, support walls 75a,
75b. Support walls 75a, 75b include a securement portion 84a, 84b, and extending from
the securement portions toward the center of the heat sink, a first latch retainer 85a and a
second latch retainer 85b. A plurality of screws 76 pass through the securement portions
to secure heat sink 70 to housing 22. Between first and second latch retainers 85a, 85b
and recessed heat sink wall 81b of housing 22, are a first recess 86a and a second recess
86b. The latch retainers 85a, 85b cause latches of the support bracket to retreat until the
latches enter the recesses, at which time the latches are retained by the latch retainers. As
shown, latching structure 82 includes a centering structure 87 comprising two vertical walls
defining a cavity 88. Cavity 88 is sized to receive a centering protrusion 168 (shown in
FIGS. 8a and 8b) from the monitor support bracket, which facilitates latching of the monitor
onto the monitor support bracket.

[0069] FIG. 6 is a perspective exploded back view of monitor 20 illustrating a variation
of the latching structure described above and FIG. 7 is a perspective view of housing 22
supported by a monitor support bracket 100, depicted in FIGS. 8a and 8b. Referring to
FIG. 6, housing 22 includes video output housing recess 400 and a heat sink recess 90
defined by a plurality of walls including lateral walls 81¢ extending from a back wall 81a of
housing 22 toward the internal space of monitor 20, and a recessed heat sink wall 81b
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connecting lateral walls 81c. Recessed heat sink wall 81b includes a through-hole 91
through which heat sink 70 is thermally connected to a heat generator located in the internal
space. A latching structure centering portion 92 is shown extending from recessed heat
sink wall 81b. A heat generator can be any packaged integrated circuit that generates heat.
In particular, a heat generator may be a packaged integrated circuit which may suffer a
reduced life or performance unless heat is removed from it. Examples of heat generators
include processors including central processing units, graphical procesing units, FPGAs,
other packaged circuits capable of executing processing instructions, and the like.

[0070] The handle axles comprise rotation axes lying in the center plane. In use,
latches 166, 170 from the monitor support bracket (shown in FIGS. 8a and 8b) pass through
aperture 74. The latches are movable between a first position and a second position and
are biased to the first position. The latches include angled surfaces that contact first and
second latch retainers 85a, 85b. During insertion the monitor is pressed toward the monitor
support bracket and the latches pass through the aperture. The first latch retainer and the
second latch retainer cause the two latches to temporarily move to the second position and
after insertion the latches return to the first position with portions of the latches positioned
in the bracket latch receivers intermediate the first latch retainer and the display module
and intermediate the second latch retainer an the display module to secure the monitor to
the monitor support bracket. The latches move away from each other and into first and
second recesses 86a, 86b by operation of a biasing force.

[0071] Advantageosuly, heat sink 70 is manufactured from a material that is stronger
than the material from which housing 22 is made, therefore heat sink 70 supports or
provides support for hanging monitor 20 from the monitor support bracket. For example,
heat sink 70 can be made from aluminum or other heat conductive metals, and housing 22
can be made from polymers. Additionally, placing latching structure 82 in the middle section
of the monitor allows hanging the monitor in the first orientation or the second orientation
with the first or second sides supported by the cradle of the support frame.

[0072] FIGS. 8a, 8b, 9a, 9b, 10, and 11 are views of an embodiment of a support
bracket 100 for monitor 20 including an articulating arm 101 and a longitudinal frame 130.
FIG. 9b shows monitor 20 mounted on support bracket 100. FIGS. 10 and 11 show details
of longitudinal frame 130. Articularting arm 101 includes a clamp 102 hinged to a
horizontally articulating link 104 which is hinged to a vertically articulating link 106. A knob
108 can be rotated to tighten a hinge between horizontally articulating link 104 and vertically
articulating link 106 in a known manner. Clamp 102 also includes a threaded rod connected
to a knob 109 which can be rotated to tightly secure clamp 102 to a support rod passing
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through an aperture of the clamp, in a known manner. The support rod can be an IV stand,
for example.

[0073] A cable holster 110 is removably attached to clamp 102 and comprises a support
wall 111 attached to the clamp, side walls 112a, 112b extending from the support wall, a
bottom wall 113, and an exterior wall 114 opposite the support wall and connected to the
lateral walls and the bottom wall, the support wall, the side walls, the bottom wall, and the
exterior wall defining a volume 118 in which a power cable of the monitor may be held.
Exterior wall 114 has a slot 115 along a length thereof sized and configured to pass
therethrough a portion of the power cable. A cable clip 120 and clip retainer 122 are also
shown.

[0074] Longitudinal frame 130 includes a first end 131a having a first opening 132a, a
second end 131b having a second opening 132b, a monitor facing side 160 between the
first opening and the second opening, and at least one aperture 135 disposed in the monitor
facing side. A first actuator 134a at the first end of the longitudinal frame translates through
the first opening and a second actuator 134b at the second end of the longitudinal frame
translates through the second opening. Referring to FIG. 10, first and second actuators
134a, 134b include internal portions 134c, 134d which extend to contact a pair of
longitudinally aligned latches 166, 170 movable between a first position and a second
position and biased to the first position. The biasing force may be provided by springs 134¢g
(shown in FIG. 11), for example, connecting internal portions 134e, 134f of the latches to
the walls of the elongate member and compressible by operation of first and second
actuators 134a, 134b to overcome the biasing force. A gap between the pair of latches is
greater in the first position than the second position. Each of the pair of latches includes
an internal portion 134e, 134f disposed within the longitudinal frame, a protruding portion
171b (shown in FIG. 8b) connected to the internal portion and extending through the at
least one aperture, and a latching portion 172b connected to the protruding portion distally
of the monitor facing side and including an angled surface 173a, 173b. The angled surfaces
of the pair of latches are operable to move the pair of latches from the first position to the
second position. The first actuator and the second actuator are also operable to move the
pair of latches from the first position to the second position. The biasing member, for
example a spring, moves the pair of latches from the second position to the first position.
[0075] In one variation, internal portions 134e, 134f of the latches are attached to
internal portions 134c, 134d of the actuators. In another variation, internal portions 134c,
134d press against but are not attached to internal portions 134e, 134f. Internal portions
134e 134f may be inserted through the opening on the monitor facing side of longitudinal
frame 130. Internal portions 134c¢, 134d may be inserted through first and second openings
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132a, 132b or through the opening on the monitor facing side of longitudinal frame 130. In
some embodiments, internal portions 134c, 134d are inserted through the opening on the
monitor facing side of longitudinal frame 130 and include one or more circumferential ridges
provided to retain internal portions 134c, 134d by abutting with an internal surface of
longitudinal frame 130. The circumferential ridges do not permit insertion of internal
portions 134c, 134d throught first and second openings 132a, 132b in the first and second
ends 131a, 131b.

[0076] Returning to FIGS. 8a-b and 9, a monitor cradle 180 is sized and configured to
receive monitor 20. Monitor cradle 180 includes a hanger 182 connected to the longitudinal
frame and extending downwardly therefrom, a bottom wall 190 connected to the hanger
and extending forwardly therefrom, and a front wall 194 extending upwardly from the bottom
wall. The bottom wall has a bottom surface 192 configured to the shapes of the first and
second sides of the monitor. A curved surface 193 is contiguous with bottom surface 192
and curved to match the curvature of the rounded first edge and the rounded second edge
so that the monitor can be positioned in the cradle in the first orientation or the second
orientation.

[0077] As described above, heat sink 70 of monitor 20 includes centering structure 87
comprising two vertical walls defining cavity 88. Cavity 88 is sized to receive centering
protrusion 168 extending from monitor facing side 160. Centering protrusion 168 extends
between latches 166 and 170 to facilitate latching of the monitor onto the monitor support
bracket.

[0078] As shown, hanger 182 is affixed to monitor facing side 160 of longitudinal frame
130. On the opposite side of monitor facing side 160 longitudinal frame 130 is affixed to
articulating link 106. A wall opening on monitor facing side 160 may be provided in
longitudinal frame 130 to provide access to the latching mechanism (e.g. spring, internal
portion, latches), and potentially to enable securement of vertically articulating link 106 to a
rear wall of longitudinal frame 130. Longitudinal frame 130 and monitor cradle 180 may be
molded from polymeric materials.

[0079] In a variation of the present embodiment, longitudinal frame 130 is formed
together with hanger 182. For example, hanger 182 may be molded with monitor facing
side 160.

[0080] FIGS. 12a and 12b illustrate monitor 20 positioned in the first, or default,
orientation (FIG. 12a) and in the second, or inverted, orientation (FIG. 12b), in both cases
with connector ports 32, 34, 36 extending from third side 63. A graphical image 200
corresponding to an optical image captured by the image sensor of a videoscope is
presented with display module 24. The orientation of the monitor does not change the
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orientation of the graphical image because the monitor senses the change in orientation
and rotates the graphical image in a corresponding manner. Of course, in an alternative
embodiment, connector ports 32, 34, 36 can be positioned to extend from fourth side 64.
[0081] Cable connectors 202 and 204 are shown inserted into, respectively, connector
ports 32 and 34. Cable connector 202 is attached to a cable of a videoscope and cable
connector 204 is attached to a cable of another videoscope, as described further with
reference to FIG. 23. In some embodiments, each cable connector and matching connector
port has a visual technology indicator to ensure the technology of the videoscope is
compatible with the technology of the respective connector port.

[0082] In some embodiments, alignment indicators 210, 211, visual and tactile, are also
provided to facilitate connection of the cable connector with the connector port. The
connector port may include communication lines and power conductors to provide power
to energize the image sensor of the respective videoscope. The visual technology
indicators and alignment indicators are described in additional detail with reference to FIGS.
15t017.

[0083] In some embodiments, each cable connector and matching connector port has
a visual technology indicator and alignment indicators.

[0084] Cable connectors may comprise standard cable connectors or may include
technology and/or alignment indicators as shown in FIGS. 13a, 13b, and 13c, which
illustrate features of cable connector 204. The features are the same in cable connector
202. Cable connector 204 includes a connection section 220, a middle section 230, and a
grip section 240. Middle section 230 is positioned between connection section 220 and
grip section 240. Cable 12 extends from grip

[0085] Connection section 220 includes opposing tabs 222 provided to mate with
corresponding recesses and retain cable connector 204 in place once inserted into a
connector port. Middle section 230 comprises a visual alignment indicator 210, illustratively
a triangle, and a visual technology indicator 211, illustratively a color-coded ring. Visual
alignment indicator 210 and visual technology indicator 211 may have the same color. The
cross-section of middle section 230 is substantially circular. Grip section 240 comprises
tactile orientation indicators 242 and 244. Tactile orientation indicators 242 and 244
comprise different features provided to allow the user to determine the orientation of the
cable connector by touch. A grip section may include a top surface opposite a bottom
surface, the top surface and the bottom surface having different profiles sized and
structured to provide a tactile indication of an orientation of the cable connector to the user
by “feel” or touch. Tactile alignment indicator 242, illustratively a flat surface, enables a
user to place its thumb on the surface, and thereby feel the orientation of the cable
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connector and be able to align it with the monitor's connector ports. Tactile orientation
indicator 244, illustratively a textured surface, also allows the user to feel the texture to
determine, without looking, how to hold cable connector 202 in the proper orientation
relative to the monitor to thereby align the cable connector with the connector ports. As
shown, the textured surface comprises a plurality of parallel grooves.

[0086] Up to this point several features of monitor 20 were described, including support
features pertaining to the orientation of the monitor, and features pertaing to cable
connectors and connector ports. Several components of monitor 20 can be characterized
as being part of a video processing apparatus 520, described in additional detail with
reference to FIGS. 22-24, which may but does not require the same support features
because it does not include a display module. Therefore, video processing apparatus 520
includes the components of monitor 20 related to communication and manipulation of image
data but not necessarily a handle or latching structure, although the handle and/or latching
structure may be provided for covenience of the user. Accordingly, monitor 20 is a particular
embodiment of video processing apparatus 520.

[0087] Referring to FIGS. 14a and 14b, components of monitor 20 are depicted which
may also be comprised by video processing apparatus 520. These components may
include a circuit board 250 and, mounted on circuit board 250, an internal heat sink 252
thermally coupled to a first heat generator circuit 254, a battery 251, a second heat
generator circuit 255, and a heat transfer bridge 256 thermally coupling internal heat sink
252 with external heat sink 70. Heat transfer bridge 256 may comprise a sheet of copper
physically attached to internal heat sink 252 with external heat sink 70. As shown, heat
transfer bridge 256 comprises a first portion positioned between internal heat sink 252 and
the first heat generator circuit 254, which may be a memory (see memory 512 in FIG. 22),
and a second portion positioned between external heat sink 70 and the second heat
generator circuit, which may be an FPGA (see FPGA 514 in FIG. 22). In another example,
the first portion of heat transfer bridge 256 is sized and shaped to match, and is attached
to, the finned surface of internal heat sink 252 instead of being positioned between internal
heat sink 252 and the first heat generator circuit 254. A fan 253 circulates air through the
fins of heat sink 252. Hot air may exit the internal space via ventialtion grid 80. The heat
generator circuits may comprise the FPGA, a processor or central processing unit, a video
graphics integrated circuit, and any other circuit integrated in a single semiconductor
package and capable to processing a large number of instructions and thus generate heat.
A heat generator circuit may also comprise a power regulator and/or power converter,
including a DC-DC converter. A surface 258 of heat sink 70 contacts heat transfer bridge
256 which in turn contacts second heat generator circuit 255. Thermally conductive paste
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or a layer of thermally conductive material may be placed between the heat generators and
the heat sinks to improve thermal transfer, as is well known in the art. A plate 257 is placed
on the inside of the back wall of the housing. Plate 257 has a through-hole, matching the
location of through-hole 91, through which surface 258 is accessible. Plate 257 also
provides support to mount heat sink 70 since fasteners 76 pass through heat sink recess
wall 81b and are secured within the internal space of the housing through plate 257.
[0088] In a variation of the present embodiment, fan 253 is omitted and the internal
space is passively cooled by transferring some of the heat produced by the first heat
generator circuit through the heat transfer bridge to the external heat sink, where the heat
is dissipated. A portion of the heat is also ventilated through the ventilation grid.

[0089] In another variation of the present embodiment, fan 253 is provided and the heat
transfer bridge is omitted.

[0090] In another variation of the present embodiment, only an external heat sink is
provided.

[0091] Monitor 20 and video processing apparatus 520 comprise one or more
connector port. The connector port may include a flexible plug hood, as described below.
The flexible plug hood extends from a side of the housing of monitor 20 or video processing
apparatus 520. The flexible plug hood may, but does not have to, include an alignment
indicator and/or a technology indicator.

[0092] Referring to FIGS. 15-17, each connector port 32, 34, 36 includes a connector
263, 265 mounted on a medical device interface 262, 264. Connectors 263 and 265 are
shown mounted on, respectively, medical device interfaces 262 and 264, and more
specifically on a circuit board of each medical device interface. The medical device
interfaces are removable. Each connector port 32, 34, 36 also includes a connector ring
282, 284 which, in the present embodiment, is associated with the technology of the
respective medical device interface. The technology for receiving and outputting image
data and for outputing power for the image sensor, lighting device, and other components
of a respective videoscope can vary based on the purpose or procedure for which the
videoscope is designed, the image sensor model, etc. The videoscopes may be single-use
videoscopes, in which case the monitor may be the most expensive component of the video
system. Providing removable medical device interfaces and providing technology
indicators in the connector port and videoscope cable connectors enables use of different
videoscope technologies with the same monitor and updating of the medical device
interfaces to match additional or newer versions of videoscopes as they become available,
therefore allowing an owner of the monitor to extend its effectiveness and useful life and to

increase its value.
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[0093] Referring to FIGS. 16a-16¢c and 17, connector ring 282 comprises a plug hood
282a, an intermediate portion 282b, and a retention portion 282d including an alignment
cavity 282d. The connector ring mounted on an opening in a wall of the housing. The
retention portion and the plug hood are larger in cross-section than the opening in the wall
of the housing in at least one radial extent, and the intermediate porton is smaller in cross-
section than the opening in the wall of the housing in the at least one extent, therefore the
flexible material of the connector ring can be bent to pass the connector ring through the
opening until the intermediate portion traverses the opening, at which time the plug hood
and the retention portion secure the connector ring in the opening. In another example the
retention portion may be threaded to secure the connector ring to a threaded opening in the
housing, while still including a flexible plug hood.

[0094] As shown, alignment cavity 282d is a notch that fits over a protrusion inside the
housing. The protrusion and alignment cavity cause connector ring 282 to fit within an
aperture on the side of the monitor with the alignment indicator 287 in the correct radial
orientation. Plug hood 282a includes alignment indicator 287, which may be, as shown, a
notch shaped as the letter V. As shown, the cylindrical wall of the plug hood has a width,
the apex of the V is directed to the retention portion, and a length of the V extends parallel
to a centerline of the connector ring, with the width being greater than the length. At least
plug hood 282a is made from a flexible material. In the present embodiment, the connector
ring is made from the flexible material, for example silicone or an elastomeric polymer. The
connector ring may be molded or machined. Flexibility facilitates insertion of the cable
connector, or plug, through the plug hood into the connector of the medical device interface.
Additionally, flexibility prevents damage to the plug hood in case the monitor or VMM is
accidentally dropped or hit. Thus, because the plug hood will not be damaged by contact,
it can extend further than prior art plug hoods. Additionally, flexibility facilitates "blind" (by
feel, without looking) insertion of a cable connector through plug hood 282a for coupling
with a connector 263, 265. Altogether, the tactile and visual alignment indicators facilitate
visual and blind connections, as desired, which can be made more quickly than without the
indicators.

[0095] The notch of alignment indicator 287 may be surrounded by a frame 288 of
material of a color different than the color of the remainder of the connector ring to highlight
the position of the notch. For example, frame 288 may be white while connector ring 282
may be blue, green, or another color.

[0096] Turning attention now to the handle of monitor 20, as described with reference
to FIGS. 2a-5c¢, the handle can be maintained in one of many positions by a handle position
brake. Referring now to FIGS. 18 and 19, the monitor includes a handle position brake on
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each side. FIG. 18 illustrates an embodiment of a handle position brake 300 viewed from
inside housing 22 and therefore showing the internal surface of the wall portion forming
groove 42, denoted by numeral 330 in FIG. 18. Handle position brake 300 includes a
threaded nut 302 secured to handle axle 51, a first disk 304, a second disk 306, and a
spring 308 between threaded nut 302 and first disk 304, spring 308 causing a surface of
the first disk to press against a surface of the second disk to create a braking force to
maintain handle 26 in one of the plurality of positions as described above. An additional
disk 310 is shown between spring 308 and threaded nut 302. The surface of the first disk
can be grooved and the surface of the second disk can also be grooved to increase the
braking force relative to ungrooved, or flat, disk surfaces. Grooves provide one form of
texturing. Other textures may be applied to increase friction between the disk's surfaces.
The grooves can be distributed evenly radially, for example every 10-20 degrees, so that
protrusions between each pair of grooves can fit in grooves of the opposing disk to provide
a discrete position. Thus, for example, if the grooves are spaced 15 degrees apart, the
brakes will have different handle positions at 15 degree intervals.

[0097] Second disk 306 comprises two keys protruding parallel to handle axle 51. One
key penetrates an aperture of a right-hand rotation stop 320 and the other penetrates an
aperture of a left-hand rotation stop 322. Each rotation stop comprises a circular portion
through which handle axle 51 passes and extending from the circular portion a first arm
perpendicular to handle axle 51 and a second arm extending therefrom in parallel to handle
axle 51. The rotation stops prevent rotation of second disk 306.

[0098] A reinforcement block 332 is affixed to housing 22 on the opposite side of which
handle position brake 300 is mounted. A portion of reinforcement block 332 extends over
wall 330 and between wall 330 and left-hand rotation stop 322 to reinforce wall 330.
[0099] FIG. 19 depicts an external view of a portion of monitor 22 overlapping handle
position brake 300. A distal end of handle axle 51 opposite threaded nut 302 has a through-
hole. The first end of arm 46 fits in the through-hole and is secured therein by a screw 334.
Thus, pivoting movement of arm 46 causes handle axle 51 to pivot only when the friction
between the surfaces of the first and second disks 304 and 306 is overcome by the force
applied to arm 46. Otherwise, the friction holds arm 46 in its position. A distal end of the
handle axle may be supported by a bushing 311.

[0100] In some variations of the present embodiment, monitor 20 does not include a
handle or a handle position brake.

[0101] In some variations of the present embodiment, monitor 20 includes a handle and
a handle position brake, and the handle is not pivotally coupled to the housing of the monitor
at a middle section thereof
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[0102] Turning attention now to the video output by monitor 20 or video processing
apparatus 520, a video output housing recess facilitates connection of video cables while
retaining the connectors of the video cable substantially within the recess to enhance
retention and prevent accidental disconnection thereof. Referring to FIGS. 20a, 20b, and
20c, video output housing recess 400 is formed by lateral walls 401, 402, 404 and 405, and
a bottom wall 403 having an external surface 403a and an internal surface 403b.
Connectors 420a, 420b, and 420c are accessible through wall 402. Bottom wall 403 is
disposed at an angle beta which is at least 4 degrees relative to the surface of the display
screen. Preferrably, beta is at least and including 5-25 degrees, and even more preferrably
beta is at least and including 6-25 degrees. Connector 420a, for example an HDMI
connector, is also aligned at angle beta. Connector 420a is mounted on a video ouput
board 410. Optionally, video output board 410 is also supported inside housing 22 at angle
beta. A video plug 421 is shown in FIG. 20c plugged into output connector 420a.
Advantageously, aligning the connector and the bottom wall of the video output housing
recess enables a user to more easily connect the plugs with the connectors of the video
output board. Optionally, wall 404 is curved to further facilitate manipulation of plugs with
the connectors of the video output board. Wall 404 is opposite 402. The connectors can,
but do not have to be, video output connectors. Connectors can be for ethernet, coaxial,
and other types of cables and the cables can provide bi-directional communications and/or
power.

[0103] Another feature of monitor 20 or video processing apparatus 520 is a power
receptacle assembly. Referring to FIG. 21, a power receptacle assembly 500 comprises a
power socket 501 mounted on circuit board 250 and a corresponding hole 502 in the back
wall of housing 22. A power cord plug passes through hole 502 to enter power socket 501
and through power socket 501 provides power to the circuits on circuit board 250 and the
medical device interfaces. Advantageously, this design requires or causes removal of the
power cord plug before the back portion of housing 22 is removed from the front portion to,
for example, swap, remove, or add, medical device interfaces, which ensures the circuits
are powered down before the back portion of housing 22 is removed to provide access to
the medical device interfaces. Additionally, aligning hole 502 with power socket 501
mounted on the circuit board, which can be referred to as a motherboard, eliminates
additional cables in the internal space that would be required if, for example, power socket
501 were mounted on a side of the housing.

[0104] As described above, monitor 20 is advantageously operable in default and
inverted orientations and can be connected to one or more medical devices, which may,

but do not have to, be videoscopes. Thus, monitor 20 includes video processing circuits
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operable to receive image data, present a graphical user interface to allow a user to
manipulate image data with a touch screen, and, optionally, output a video signal to allow
remote viewing of the images presented with the touch screen.

[0105] Variations of monitor 20 can be provided with various features of monitor 20 but
including other features. For example, it might not be desirable to provide a touch screen,
or it might be desirable to omit a display module altogether. Omission of the display module
might be beneficial to take advantage of evolving video display technologies which improve
resolution and reduce cost. Provision of exchangeable medical device interfaces allows for
adoption of evolving image sensor and videoscope technologies, thus use of existing or
future-developed external video displays could allow presentation of higher resolution or
otherwise improved video. Use of external video displays could also leverage existing
capital investments. Use of wall-mounted video displays could also reduce reliance on IV
poles and, generally, clutter.

[0106] Video processing circuits and other components will now be described with
reference to FIGS. 22-24. FIG. 22 depicts example components of monitor 20. Several
components are part of a VMM 21. It should be understood that VMM 21 can, but does not
have to be, a physical module independent of other components. Instead, VMM 21 is
described in terms of its function to simplify description, and the componens that perform
the functions can be arranged in any convenient manner. Accordingly, monitor 20 includes
VMM 21, display module 24, and, optionally, an orientation sensor 518. The functionality
of orientation sensors was described above. VMM 21, display module 24, and an
orientation sensor 518 are supported by housing 22, as described above. As shown, VMM
21 includes medical device interfaces 262, 264, and 266. VMM 21 could include fewer
medical interfaces and might include a medical device interface that is not removably
coupled.

[0107] VMM 21 also includes a processor 510, memory 512 including graphical user
interface (GUI) logic 513, a field-programmable gate array (FPGA) 514, video outpout board
410, a user interface 516, and a microphone 517. User interface 516 may comprise a
wireless interface operable to receive user inputs via a mouse, keyboard, or other physical
user input devices. Example wireless interfaces include Bluetooth and Zigbee controllers.
User interface 516 may also comprise a USB port to receive a USB connector including the
wireless interface or a USB connector of a wired user input device. Thus, VMM 21 provides
for flexibility in receiving user inputs via various user input devices, regardless whether a
display module is integrated therewith.

[0108] FPGA 514 is optionally provided because it is capable of rapid power-up (i.e.
short boot-up time) and thus is useful in emergency situations. FPGAs may also be provided
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in the medical device interfaces for the same reasons. FPGAs process data very fast
compared to other memory/instruction combinations and are re-programmable. Therefore
FPGAs facilitate presentation of a live view of the images captured by the videoscope in
real-time with minimal latency so that the physician observing the live view can take
immediate actions even in emergency situations. As technology evolves, the functionality
of FPGA 514 may be combined with processor 510. VMM 21 is therefore not limited to the
precise packaged integrated circuits described with reference to FIG. 22 but can be
constructed to take advantage of design and cost targets and future video processing
technologies. For example, faster/more costly memory may be used to increase graphics
processing speed. Graphics processing may be provided in the FPGA or a processor that
incorporates graphics processing logic may be used instead.

[0109] FIG. 23 illustrates a system including monitor 20 and three videoscopes 1a, 1b,
1c communicatively coupled to monitor 20 via cables 12a, 12b, and 12c. The videoscopes
may comprise, for example, an endotracheal tube with an image sensor at the distal end
thereof, a video laryngoscope, an endoscope, a duodenoscope, a colonoscope, an ENT
scope, and any other medical device adapted for insertion into a living body and having an
image sensor to capture views of body tissues. An external display device 524 is
communicatively coupled to monitor 20, for example via video outpout board 410 and an
HDMI cable.

[0110] FIG. 24 illustrates a system including a video processing apparatus 520
including a housing 522, VMM 21, and ports 32, 34, and 36. As described above, more or
less ports can be included. Video processing apparatus 520 is communicatively coupled
to external display device 524. The connector port(s) may include a flexible plug hood, as
described above. The flexible plug hood may extends from a side of housing 522. Any of
the above-described connector port configurations may be used, including those
comprising various indicators technology and orientation indicators.

[0111] In some embodiments, VPA 520 is devoid of a display module.

[0112] In some embodiments, VPA 520 is devoid of a handle pivotally attached to the
back wall of the housing and of grooves sized and shaped to receive the arms of the handle.
[0113] In some embodiments, VPA 520 includes the internal and external heat sinks.
In some variations of the present embodiment VPA 520 includes the heat transfer bridge.
In other variations VPA 520 excludes the heat transfer bridge.

[0114] In some embodiments, VPA 520 includes the flexible plug hoods. In some
variations of the present embodiments, VPA 520 includes the technology and orientation
indicators referred to above. In some variations of the present embodiments, VPA 520 the
plug hoods are unmarked by technology and orientation indicators.
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[0115] The term "logic" as used in this patent application includes software and/or
firmware executing on one or more programmable processing devices, application-specific
integrated circuits, field-programmable gate arrays, digital signal processors, hardwired
logic, or combinations thereof. Therefore, in accordance with the embodiments, various
logic may be implemented in any appropriate fashion and would remain in accordance with
the embodiments herein disclosed. Logic may comprise processing instructions embedded
in non-transitory machine-readable media (e.g. memory).

[0116] GUI logic 513 comprises processing instructions to generate a GUI presented
with display module 24 and/or external display device 524. The GUI can be responsive to
user inputs received via the touch screen or other user inputs. GUI logic 513 may process
an output signal from orientation sensor 518 indicative of an orientation of monitor 20, and
to present the GUI in an orientation based on the signal from orientation sensor 518.
[0117] Processor 510 receives image data from medical device interfaces 262, 264,
and 266 and outputs video signals incorporating the GUI and image data. Image data may
be referred to "live images" or "live video" if they are received substantially in real-time from
the videoscopes. The video signals may be received by a memory buffer and the buffer
may be read by the display module or video output card to present the GUI and images.
Techniques for presenting images are well known, including techniques using buffers or
mapped memory.

[0118] GUI logic 513 may present the GUI depending on the orientation signal from the
orientation sensor or a user instruction to invert the view. A view corresponds to the display
area of a display screen. The GUI may comprise first and second panels provided side-by-
side in the view. The second panel presents live images and is positioned on the right side
of the view, with the first panel positioned on the left side of the view. Even when the
monitor orientation changes, the first panel remains on the left of the second panel.

[0119] The GUI may present in the first panel a small version of live images provided
by a second videoscope and the user may use the GUI to switch the live images from the
first and second videoscopes so that the images from the second videoscope are presented
in the second panel while the images from the first videoscope are reduced and presented
in the first panel. The last videoscope connected to a connector port may be shown in the
second panel by default. However the views from the different videoscopes can selected
by the user with the GUI for presentation in the first or second panel or not displayed at all.
[0120] The GUI may present various icons corresponding to actions selectable by the
user with any of the above-described user input devices, to for example store a copy of a
live image, store a portion of video corresponding to live images, invert the views, apply
correction curves to the image data to reduce overexposure, etc.
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[0121] Additional examples within the scope of the disclosure are listed below.
[0122] SUPPORT BRACKET EXAMPLES:
[0123] 1. A support bracket for a portable monitor, the support bracket comprising:

a longitudinal frame having a first end opposite a second end, a first opening in
the first end and a second opening in the second end, the longitudinal frame also including
a monitor facing wall having at least one opening between the first end and the second end;

a first actuator accessible through the first opening and sized and shaped to
translate in the first end;

a second actuator accessible through the second opening and sized and shaped
to translate in the second end;

a first latch extending through the at least one opening and including a slanted
surface, the first latch biased to a first position in which the second latch is nearer the first
end than in a second position, wherein force applied to the first actuator causes the first
actuator to translate the first latch to the second position, and wherein force applied to the
slanted surface perpendicularly to the monitor facing wall translates the first latch to the
second position;

a second latch extending through the at least one opening and including a
slanted surface, the second latch biased to a first position in which the first latch is nearer
the second end than in a second position, wherein force applied to the second actuator
causes the second actuator to translate the second latch to the second position, and
wherein force applied to the slanted surface perpendicularly to the monitor facing wall
translates the second latch to the second position.

[0124] 2. The support bracket of example 1, wherein each of the first latch and the
second latch includes an internal portion disposed within the longitudinal frame.

[0125] 3. The support bracket of example 2, wherein the internal portion of the first
latch is connected to the first actuator and the internal portion of the second latch is
connected to the second actuator.

[0126] 4. The support bracket of any one of examples 1 to 3, further comprising a
spring connected to the internal portion of the first latch to bias the first latch to the first
position.

[0127] 5. The support bracket of any one of examples 1 to 4, further comprising a
hanger connected to the longitudinal frame and extending downwardly therefrom, a bottom
wall connected to the hanger, and a front wall extending upwardly from the bottom wall,
wherein the hanger, the bottom wall, and the front wall define a cradle sized and shaped to
receive the portable monitor.
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[0128] 6. The support bracket of example 5, wherein the hanger has a top portion
including a first opening and a second opening, and wherein the first latch extends through
the first opening and the second latch extends through the second opening when the hanger
is attached to the longitudinal frame.
[0129] 7. The support bracket of example 6, wherein the top portion of the hanger
includes a centering protrusion positioned between the first opening and the second
opening.
[0130] 8. A support bracket and monitor arrangement, comprising:
the support bracket of any one of examples 1 to 7; and

a monitor operable in a first orientation and a second orientation, the monitor
comprising a display module, a housing supporting the display module, and a latching
structure including a first latch retainer, a first recess, a second latch retainer, and a second
recess,

wherein the first latch retainer is sized and shaped to apply force upon the
slanted surface of the first latch when the monitor is moved toward the support bracket to
move the first latch from the first position to the second position and to retain the first latch
once the first latch is received by the first recess and returns to the first position, and

wherein the second latch retainer is sized and shaped to apply force upon the
slanted surface of the second latch when the monitor is moved toward the support bracket
to move the second latch from the first position to the second position and to retain the
second latch once the second latch is received by the second recess and returns to the first
position.
[0131] 9. The support bracket and portable monitor arrangement of example 8, wherein
the monitor comprises an external heat sink and the external heat sink includes the latching
structure.
[0132] 10. The support bracket and portable monitor arrangement of any one of
examples 8 and 9, wherein the monitor comprises a handle having arms, handle axles
connected to the arms to pivotally connect the handle to the housing, the handle axles
defining a rotation axis, and wherein the latching structure is on a plane perpendicular to
the display module and traversing the rotation axis.
[0133] 11. The support bracket and portable monitor arrangement of any one of
examples 8 to 10, wherein the monitor has a first side opposite a second side, wherein in
the first orientation the first side is below the second side, wherein the monitor has a third
side opposite a fourth side, a distance from the third side to the fourth side defining a length
of the monitor, wherein a length of the longitudinal frame is at least 65% of the length of the
portable monitor.
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[0134] 12. The support bracket and portable monitor arrangement of any one of
examples 8 to 10, wherein the monitor has a first lateral side and a second, opposite, lateral
side, wherein a length of the longitudinal frame is sufficient to enable a user holding the
monitor with the right and left hands positioned on the first lateral side and the second lateral
side to apply force to the first actuator and the second actuator with the left hand and the
right hand to release the monitor from the support bracket.

[0135] 13. The support bracket and portable monitor arrangement of any one of
examples 8 to 10, wherein the monitor has a first side opposite a second side, wherein in
the first orientation the first side is below the second side, a distance from the first side to
the second side defining a width of the monitor, wherein a distance from a plane bisecting
the first latch horizontally to the bottom wall is substantially equal to 'z of the width of the
monitor.

[0136] 14. The support bracket and portable monitor arrangement of any one of
examples 8 to 10, wherein the monitor has a first side opposite a second side, wherein in
the first orientation the first side is below the second side, wherein the cradle is sized and
shaped to permit latching of the latching structure onto the first latch and the second latch
with the monitor supported by the cradle, in the first orientation and also with the monitor in
the second orientation.

[0137] 15. The support bracket and portable monitor arrangement of any one of the
preceeding examples, the monitor further comprising a circuit board mounted inside the
housing and a power socket mounted on the circuit board and sized and shaped to receive
therein a power plug, wherein the housing includes a front portion removably attached to a
back portion, the back portion including a through-hole aligned with the power socket, the
through-hole sized and shaped to receive therethrough the power plug, wherein removal of
the back portion removes the power plug from the power socket.

[0138] 16. The support bracket and portable monitor arrangement of any one of the
preceeding examples, the monitor further comprising an internal heat sink within the internal
space defined by the housing, and an external heat sink mounted on an outer surface of
the housing.

[0139] 17. The support bracket and portable monitor arrangement of example 16, the
monitor further comprising a heat transfer bridge thermally connecting the internal heat sink
and the external heat sink.

[0140] 18. The support bracket and portable monitor arrangement of example 17,
wherein the monitor is devoid of an internal fan.

[0141] 19. A support bracket and video processing apparatus (VPA) arrangement,

comprising:
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the support bracket of any one of examples 1 to 7; and

a VPA comprising a housing and a latching structure including a first latch
retainer, a first recess, a second latch retainer, and a second recess,

wherein the first latch retainer is sized and shaped to apply force upon the
slanted surface of the first latch when the VPA is moved toward the support bracket to move
the first latch from the first position to the second position and to retain the first latch once
the first latch is received by the first recess and returns to the first position, and

wherein the second latch retainer is sized and shaped to apply force upon the
slanted surface of the second latch when the VPA is moved toward the support bracket to
move the second latch from the first position to the second position and to retain the second
latch once the second latch is received by the second recess and returns to the first position.
[0142] 20. The support bracket and VPA arrangement of example 19, wherein the VPA
comprises an external heat sink and the external heat sink includes the latching structure.
[0143] 21. The support bracket and VPA arrangement of any one of examples 19 or
20, wherein the VPA has a first lateral side and a second, opposite, lateral side, wherein a
length of the longitudinal frame is sufficient to enable a user holding the VPA with the right
and left hands positioned on the first lateral side and the second lateral side to apply force
to the first actuator and the second actuator with the left hand and the right hand to release
the VPA from the support bracket.
[0144] 22. The support bracket and VPA arrangement of any one of examples 19 to
21, wherein the VPA has a first side opposite a second side, wherein in the first orientation
the first side is below the second side, a distance from the first side to the second side
defining a width of the VPA, wherein a distance from a plane bisecting the first latch
horizontally to the bottom wall is substantially equal to 2 of the width of the VPA.
[0145] 23. The support bracket and VPA arrangement of any one of the preceding
examples, the VPA further comprising a circuit board mounted inside the housing and a
power socket mounted on the circuit board and sized and shaped to receive therein a power
plug, wherein the housing includes a front portion removably attached to a back portion, the
back portion including a through-hole aligned with the power socket, the through-hole sized
and shaped to receive therethrough the power plug, wherein removal of the back portion
removes the power plug from the power socket.
[0146] 24. The support bracket and VPA arrangement of any one of the preceding
examples, the VPA further comprising an internal heat sink within the internal space defined
by the housing, and an external heat sink mounted on an outer surface of the housing.
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[0147] 25. The support bracket and VPA arrangement of example 24, the VPA further
comprising a heat transfer bridge thermally connecting the internal heat sink and the
external heat sink.
[0148] 26. The support bracket and VPA arrangement of any one of the preceding
examples, wherein the VPA is devoid of an internal fan.
[0149] 27. The support bracket and VPA arrangement of any one of examples 19 to
26, wherein the VPA is devoid of a display module.
[0150] 28. The support bracket and VPA arrangement of any one of examples 19 to
26, wherein the VPA is devoid of a handle pivotally attached to the back wall.
[0151] CONNECTOR RING EXAMPLES:
[0152] 1. A connector ring for a video processing apparatus (VPA), the connector ring
comprising:

a retention portion;

an intermediate portion; and

a plug hood made of a flexible material, the intermediate portion connecting the
retention portion to the plug hood,

wherein the retention portion and the plug hood are larger in cross-section than
the intermediate portion in at least one radial extent.
[0153] 2. The connector ring of example 1, wherein the plug hood comprises a visual
technology indicator associated with a technology of a medical device interface of the VPA
and a plug alignment indicator, wherein the retention portion includes an alignment feature
corresponding with the alignment indicator.
[0154] 3. The connector ring of examples 1 or 2, wherein the plug hood comprises a
cylindrical wall including the visual technology indicator and the plug alignment indicator.
[0155] 4. The connector ring of examples 1, 2, or 3, wherein the visual technology
indicator comprises a color associated with the technology of the medical device interface,
and the plug alignment indicator comprises a notch in the cylindrical wall, and wherein the
plug hood further comprises an alignment indicia of a color different than the color
associated with the technology of the medical device interface.
[0156] 5. The connector ring of any one of examples 1-4, wherein the retention portion
of the connector ring comprises an arcuate wall including the alignment feature, and the
alignment feature is sized and shaped to radially align the connector ring with a medical
device connector of the medical device interface of the VPA.
[0157] 6. The connector ring of any one of examples 1-5, wherein the alignment feature

comprises an opening in the arcuate wall.
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[0158] 7. The connector ring of any one of examples 1-6, wherein the flexible material
is selected to adopt a bent state under application of force and an unbent state upon release
of the force, and wherein the plug hood consists substantially of the flexible material.
[0159] 8. The connector ring of any one of examples 1-7, wherein the VPA comprises
a housing and a display module supported by the housing and including a display screen.
[0160] 9. A video processing apparatus (VPA), comprising:

a housing defining an interior space of the VPA and including a wall having an
opening;

a medical device interface including a medical device connector axially aligned
with the opening on the wall of the housing; and

a connector ring as in any one of examples 1-8.
[0161] 10. The VPA of example 9, wherein the connector ring comprises a retention
portion located in the interior space and radially aligned with the medical device connector,
an intermediate portion traversing the opening, and a plug hood made of flexible material
and extending outwardly from the intermediate portion, wherein the retention portion and
the plug hood are larger in cross-section than the opening in the wall of the housing in at
least one radial extent, and wherein the intermediate porton is smaller in cross-section than
the opening in the wall of the housing in the at least one extent.
[0162] 11. The VPA of example 10, wherein the retention portion of the connector ring
comprises an arcuate wall including an alignment feature sized and shaped to radially align
the connector ring with the medical device connector.
[0163] 12. The VPA of example 11, wherein the alignment feature comprises a notch
in the arcuate wall.
[0164] 13. The VPA of example 11, wherein the plug hood of the connector ring
comprises a visual technology indicator.
[0165] 14. The VPA of example 10, wherein the plug hood of the connector ring
comprises a plug alignment indicator.
[0166] 15. The VPA of example 14, wherein the plug hood comprises a cylindrical wall
and the plug alignment indicator comprises a notch in the cylindrical wall.
[0167] 16. The VPA of example 9, wherein the plug hood comprises a cylindrical wall
and the plug alignment indicator comprises a notch in the cylindrical wall.
[0168] 17. The VPA of example 9, wherein the plug hood of the connector ring
comprises a cylindrical wall including a visual technology indicator and a plug alignment
indicator.
[0169] 18. The VPA of example 17, wherein the visual technology indicator comprises
a color associated with a technology of the medical device interface, and the plug alignment
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indicator comprises a notch in the cylindrical wall, and wherein the plug hood further
comprises an alignment indicia of a color different than the color associated with the
technology of the medical device interface.
[0170] 19. The VPA of any one of examples 8-18, wherein the VPA further comprises
a display module supported by the housing and including a display screen.
[0171] 20. A method of assemblying a video processing apparatus (VPA), comprising:

providing a housing including a wall having an opening;

removably connecting a medical device interface to a circuit board located in an
internal space of the VPA, the medical device interface including a connector axially aligned
with the opening on the wall of the housing when the medical device interface is connected
to the circuit board;

providing a connector ring including a retention portion, an intermediate portion,
and a plug hood, the intermediate portion connecting the retention portion to the plug hood,
the connector ring having a flexible portion capable of adopting a bent state and an unbent
state, in the unbent state the flexible portion having a cross-section larger than the opening
and thus not being insertable through the opening, and in the bent state the flexible portion
having a cross-section smaller than the opening and thus being insertable through the
opening;

bending the flexible portion into the bent state;

while in the bent state, inserting the portion of the connector ring through the
opening until the opening surrounds the intermediate portion; and

releasing the connector ring to allow the flexible portion to adopt the unbent
state.
[0172] 21. The method of example 20, further comprising radially aligning the
connector ring with the connector of the medical device interface.
[0173] 22. The method of example 20, wherein the plug hood comprises the flexible
portion.
[0174] 23. The method of example 20, wherein the flexible portion comprises a flexible
polymeric material selected to adopt the bent state and the unbent state, and wherein the
plug hood consists substantially of the flexible polymeric material.
[0175] 24. The method of any one of examples 20 to 23, wherein wherein the VPA
comprises a display module supported by the housing and including a display screen.
[0176] 25. A video processing apparatus (VPA) comprising:

a housing defining an interior space of the VPA, the housing including a wall

having an opening;
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a medical device interface including a medical device connector axially aligned
with the opening on the wall of the housing; and

a connector ring positioned in the opening, the connector ring comprising a plug
hood made of flexible material and extending outwardly from the wall.
[0177] 26 The VPA of example 25, wherein the connector ring comprises a retention
portion located in the interior space and radially aligned with the medical device connector,
and an intermediate portion traversing the opening,

wherein the retention portion and the plug hood are larger in cross-section than
the opening in the wall of the housing in at least one radial extent, and

wherein the intermediate porton is smaller in cross-section than the opening in
the wall of the housing in the at least one extent.
[0178] 27 The VPA of example 25, wherein the retention portion of the connector ring
comprises an arcuate wall including an alignment feature sized and shaped to radially align
the connector ring with the medical device connector.
[0179] 28. The VPA of example 27, wherein the alignment feature comprises a notch
in the arcuate wall.
[0180] 29. The VPA of any one of examples 25-28, wherein the plug hood of the
connector ring comprises a visual technology indicator.
[0181] 30. The VPA of any one of examples 25-29, wherein the plug hood of the
connector ring comprises a plug alignment indicator.
[0182] 31. The VPA of example 30, wherein the plug hood comprises a cylindrical wall
and the plug alignment indicator comprises a notch in the cylindrical wall.
[0183] 32. The VPA of any of examples 25-28, wherein the plug hood of the connector
ring comprises a cylindrical wall including a visual technology indicator and a plug alignment
indicator.
[0184] 33. The VPA of example 32, wherein the visual technology indicator comprises
a color associated with a technology of the medical device interface, and the plug alignment
indicator comprises a notch in the cylindrical wall, and wherein the plug hood further
comprises an alignment indicia of a color different than the color associated with the
technology of the medical device interface.
[0185] 34. The VPA of any one of examples 25-33, further comprising a display module
supported by the housing.
[0186] INDICATOR EXAMPLES:
[0187] 1. A video processing apparatus (VPA) comprising:

a housing defining an interior space of the VPA;
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a first medical device interface located in the interior space and including a first
connector adapted to removably connect a cable associated with or of a first medical device
having an image sensor;

a first visual technology indicator corresponding to the first medical device
interface and positioned adjacent the first medical device interface; and

a second medical device interface located in the interior space and including a
second connector adapted to removably connect a cable associated with or of a second
medical device having an image sensor, the second medical device interface being
operably different than the first medical device interface;

a second visual technology indicator corresponding to the second medical
device interface and positioned adjacent the second medical device interface,

wherein the first visual technology indicator is different from the second visual
technology indicator to thereby facilitate connection of the first medical device with the first
medical device interface and of the second medical device with the second medical device
interface.

[0188] 2. The VPA of example 1, wherein the first medical device interface is located
adjacent the second medical device interface.

[0189] 3. The VPA of any of examples 1-2, wherein the first visual technology indicator
comprises or is comprised by a first connector ring and the second visual technology
indicator comprises or is comprised by a second connector ring.

[0190] 4. The VPA of example 3, wherein the housing comprises a first opening and
the first connector ring is removably positioned in the first opening, and wherein the housing
comprises a second opening and the second connector ring is removably positioned in the
second opening.

[0191] 5. The VPA of any one of examples 1 to 4, further comprising a first interface
socket and a second interface socket.

[0192] 6. The VPA of examples 3 and 4, wherein the first opening is permanently
aligned with the first interface socket and the second opening is permanently aligned with
the second interface socket.

[0193] 7. The VPA of example 6, wherein the first visual technology indicator can be
moved from the first opening to the second opening and the first medical device interface
can be moved from the first interface socket to the second interface socket.

[0194] 8. The VPA of any of examples 3-7, wherein the first connector surrounds the
connector of the first medical device interface.

[0195] 9. The VPA of any one of the preceding examples, wherein the first visual
technology indicator comprises a first color and the second visual technology indicator
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comprises a second color different than the first color, to thereby color-code the first medical
device interface and the second medical device interface.
[0196] 10. The VPA of ony one of examples 5-9, wherein the first interface socket and
the second interface socket are sized and shaped to removably and interchangeably
receive the first medical device interface and the second medical device interface.
[0197] 11. The VPA of any one of examples 5-9, wherein the first interface socket and
the second interface socket are identical.
[0198] 12. The VPA of any one of the preceding examples, wherein the first visual
technology indicator is comprised by the first connector and the second visual technology
indicator is comprised by the second connector.
[0199] 13. The VPA of any one of examples 1 to 12, wherein the VPA further comprises
a display module supported by the housing and including a display screen.
[0200] 14. The VPA of any one of the preceeding examples, further comprising a circuit
board mounted inside the housing and a power socket mounted on the circuit board and
sized and shaped to receive therein a power plug, wherein the housing includes a front
portion removably attached to a back portion, the back portion including a through-hole
aligned with the power socket, the through-hole sized and shaped to receive therethrough
the power plug, wherein removal of the back portion removes the power plug from the power
socket.
[0201] 15. The VPA of any one of the preceeding examples, further comprising an
internal heat sink within the internal space defined by the housing, and an external heat
sink mounted on an outer surface of the housing.
[0202] 16. The VPA of example 15, further comprising a heat transfer bridge thermally
connecting the internal heat sink and the external heat sink.
[0203] 17. The VPA of any one of the preceding examples, wherein the VPA is devoid
of an internal fan.
[0204] 18. A visualization system comprising:

the VPA of any one of examples 1 to 17;

the first medical device, the first medical device including a connector plug
including a first visual indicator corresponding to the first visual technology indicator; and

the second medical device, the second medical device including a connector
plug having a second visual indicator corresponding to the second visual technology
indicator.
[0205] 19. The visualization system of example 18, wherein the first visual technology
indicator and the first visual indicator comprise a first color, and wherein the second visual

technology indicator and the second visual indicator comprise a second color different than
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the first color, to thereby color-code the first medical device with the first medical device

interface and the second medical device with the second medical device interface.

[0206] 20. A method of making a video processing apparatus (VPA), comprising:
providing a housing having a first opening adjacent a second opening;
providing a motherboard including a first interface socket and a second interface

socket, the first interface socket sized and shaped as the second interface socket, the first

interface socket aligned with the first opening when the VPA is assembled, and the second
interface socket aligned with the second opening when the VPA is assembled;

removably connecting a first medical device interface to the first interface socket,
the first medical device interface adapted to removably connect a first medical device
having an image sensor;

removably connecting a second medical device interface to the second interface
socket, the second medical device interface adapted to removably connect a second
medical device having an image sensor, the second medical device being different than the
first medical device;

removably positioning a first ring comprising a first visual technology indicator in
the first opening; and

removably positioning a second ring comprising a second visual technology
indicator in the second opening, the second visual technology indicator being different than
the first visual technology indicator,

wherein the first visual technology indicator is different from the second visual
technology indicator to thereby facilitate connection of a first medical device with the first
medical device interface and of a second medical device with the second medical device
interface.

[0207] SUPPORT FEATURES EXAMPLES:

[0208] 1. A portable monitor operable in a first orientation and a second orientation,

the monitor comprising:

a display;

a housing supporting the display, the housing having a first side and a second
side opposite the first side, a third side and a fourth side opposite the third side and
orthogonal to the first side, and a back side opposite the display, wherein in the first
orientation the first side is below the second side and, and wherein in the second orientation
the first side is above the second side; and

a handle having arms and a bar extending between the arms,
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wherein the back side of the housing includes a middle section extending
between the third side and the fourth side equidistantly between the first side and the
second side, the middle section having a height less than 4.0 centimeters, and

wherein each of the arms has a first end pivotally attached to the middle section
of the housing and a second end opposite the first end and connected to the bar.
[0209] 2. The monitor of example 1, wherein the middle section has a height less than
3.0 centimeters.
[0210] 3. The monitor of example 1, wherein a center plane bisects the housing in
equal parts, and wherein the handle axles comprise rotation axes lying in the center plane.
[0211] 4. The monitor of any one of examples 1 to 3, wherein the housing comprises
a rounded first edge connecting the first side to the back side and a rounded second edge
connecting the second side to the back side, wherein the bar of the handle is operable to
support the monitor at an angle to a horizontal plane ranging at least between 15-75
degrees, permitting the monitor to rest on the rounded first edge in the first orientation and
on the rounded second edge in the second orientation.
[0212] 5. The monitor of any one of examples 1 to 4, wherein the back side of the
housing includes grooves sized and shaped to receive, respectively, the arms of the handle.
[0213] 6. The monitor of any one of examples 1 to 5, further comprising a handle axle
connected to the first end of one of the arms, the handle axle traversing one of the grooves
to define a first section of the groove on one side of the handle axle and a second section
of the groove on an opposite side of the handle axle, wherein the handle is pivotable about
the handle axle to a plurality of positions including a first position, in which the one of the
arms is received by the first section of the groove, a second position, in which the one of
the arms is received by the second section of the groove, and intermediate positions
between the first position and the second position.
[0214] 7. The monitor of example 6, further including a handle position brake including
one of the handle axles, a first disk having a surface including grooves defining protrusions
therebetween, and a second disk having a surface including grooves defining protrusions
therebetween, wherein the grooves of the first disk are shaped to match the protrusions of
the second disk to thereby define the intermediate positions.
[0215] 8. The monitor of example 6, further including a handle position brake including
the handle axle, a first disk, a second disk, and a spring, the handle axle passing through
the first disk, the second disk, and the spring, and the spring causing a surface of the first
disk to press against a surface of the second disk to create a braking force to maintain the
handle in one of the plurality of positions.
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[0216] 9. The monitor of example 8, wherein the surface of at least one of the first disk
and the second disk comprises grooves to increase the braking force relative to disk
surfaces without grooves.

[0217] 10. The monitor of examples 7 or 9, wherein the grooves of the first disk extend
radially and are evenly distributed.

[0218] 11. The monitor of example 10, wherein the grooves are evenly distributed at
between 5 and 20 degrees from each other.

[0219] 12. The monitor of any one of the preceding examples, wherein the housing
comprises a rounded first edge connecting the first side to the back side and a rounded
second edge connecting the second side to the back side, and wherein the rounded first
edge has a curvature radius equal to a curvature radius of the rounded second edge.
[0220] 13. The monitor of example 12, wherein the curvature radius of the rounded
first edge is greater than 2.0 centimeters.

[0221] 14. A portable monitor operable in a first orientation and a second orientation,
the monitor comprising:

a display;

a housing supporting the display, the housing having a first side and a second
side opposite the first side, a third side and a fourth side opposite the third side and
orthogonal to the first side, and a back side opposite the display, wherein in the first
orientation the first side is below the second side and, and wherein in the second orientation
the first side is above the second side;

a handle having arms, the arms having first ends opposite second ends, and a
bar extending between and connected to the second ends of arms; and

handle axles connected to the first ends of the arms to pivotally connect the
handle to the housing,

wherein the back side of the housing includes grooves sized and shaped to
receive, respectively, the arms of the handle, and

wherein the handle axles traverse, at least partially, the grooves to define first
sections of the grooves on one side of the handle axles and second sections of the grooves
on opposite sides of the handle axles, wherein the handle is pivotable about the handle
axles to a plurality of positions including a first position, in which the arms are received by
the first sections of the grooves, a second position, in which the arms are received by the
second sections of the grooves, and intermediate positions between the first position and
the second position.

[0222] 15. The monitor of example 14, further including a handle position brake
including one of the handle axles, a first disk having a surface including grooves defining
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protrusions therebetween, and a second disk having a surface including grooves defining
protrusions therebetween, wherein the grooves of the first disk are shaped to match the
protrusions of the second disk to thereby define the intermediate positions.

[0223] 16. The monitor of example 15, wherein the grooves of the first disk are evenly
distributed at between 5 and 20 degrees.

[0224] 17. The monitor of any one of examples 14 to 16, wherein the housing
comprises a rounded first edge connecting the first side to the back side and a rounded
second edge connecting the second side to the back side, and wherein the rounded first
edge has a curvature radius equal to a curvature radius of the rounded second edge.
[0225] 18. The monitor of any one of examples 14 to 17, wherein the monitor has a
weight, wherein between 40-60% of the weight is between the handle axles and the first
side of the monitor, and wherein between 40-60% of the weight is between the handle axles
and the second side of the monitor.

[0226] 19. A method of using a monitor as in any one of examples 1 to 18, the method
comprising:

placing the monitor in the first orientation on a support structure with the handle
in a first of the plurality of intermediate positions;

pivoting the handle to a second of the plurality of positions; and

prior to or after pivoting the handle to the second of the plurality of positions,
placing the monitor in the second orientation on the support structure.

[0227] VIDEO OUT EXAMPLES:
[0228] 1. A video processing apparatus (VPA) comprising:

a housing defining an interior space of the VPA, the housing having a first side
and a second side opposite the first side, a third side and a fourth side opposite the third
side and orthogonal to the first side, and a back side, e.g. extending between the first side,
the second side, the third side and the fourth side, the back side including a back wall, e.g.
opposite the display module, the back wall comprising a main portion laying on a back
plane, a recessed portion recessed from the back plane and defining a video connection
recess, and a recessed wall extending from the main portion to the recessed portion, the
recessed wall having a video connector opening, and the recessed portion having an
angled surface lying at an angle of at least 5 degrees relative to the back plane; and

a video output socket in the interior space and aligned with the video connector
opening of the recessed wall, whereby the angled surface facilitates insertion of a video
connector into the video output socket.

[0229] 2. The VPA of example 1, further comprising a video output card, wherein the
video output socket is mounted on the video output card.
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[0230] 3. The VPA of example 2, wherein the video output card is supported by the
housing parallel to the angled surface of the recessed portion of the back wall.

[0231] 4. The VPA of any one of examples 1 to 3, wherein the recessed wall extends
parallel to the first side.

[0232] 5. The VPA of any one of examples 1 to 4, wherein the recessed portion extends
from the recessed wall toward the first side of the VPA.

[0233] 6. The VPA of any one of examples 1 to 5, wherein a distance from the recessed
portion to the back plane decreases in a direction from the recessed wall toward the first
side of the VPA.

[0234] 7. The VPA of any one of examples 1 to 6, wherein the VPA includes a handle
pivotally affixed to the back wall and operable to pivot about a rotation axis, wherein the
recessed wall is positioned between the rotation axis and the first side of the VPA.

[0235] 8. The VPA of any one of examples 1 to 7, wherein the VPA includes a handle
and the main portion of the back wall comprises grooves, the handle including arms having
first ends opposite second ends and a bar extending between and connected to the second
ends of arms, wherein the grooves are sized and shaped to receive the arms of the handle,
wherein the video connection recess is positioned between the grooves.

[0236] 9. The VPA of example 8, wherein the handle is pivotally affixed to the back
wall and operable to pivot about a rotation axis passing through the grooves to define first
sections of the grooves on one side of the rotation axis and second sections of the grooves
on an opposite side of the rotation axis, wherein the handle is pivotable about the rotation
axis to a plurality of positions including a first position, in which the arms are received by
the first sections of the grooves, a second position, in which the arms are received by the
second sections of the grooves, and intermediate positions between the first position and
the second position.

[0237] 10. The VPA of example 9, wherein the video connection recess is positioned
between the second sections of the grooves on the opposite side of the rotation axis.
[0238] 11. The VPA of any one of examples 9 or 10, further comprising an external
heat sink positioned between the second sections of the grooves on the opposite side of
the rotation axis and adjacent the video connection recess.

[0239] 12. The VPA of any one of the preceding examples, wherein the recessed wall
extends parallel to the first side of the VPA, and wherein a distance from the recessed
portion to the back plane decreases in a direction from the recessed wall toward the first
side of the VPA.

[0240] 13. The VPA of any one of the preceeding examples, further comprising an
external heat sink outside the internal space, an internal heat sink within the internal space,
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and a heat transfer bridge thermally connecting the internal heat sink and the external heat
sink.

[0241] 14. The VPA of any one of the preceding examples, wherein the VPA is devoid
of a fan.

[0242] 15. The VPA of any one of examples 1 to 14, further comprising a display
module supported by the housing and having a display screen, e.g. opposite the back plane.
[0243] 16 The VPA of example 15, wherein the VPA is operable in a first orientation
and in a second orientation, and where the VPA includes a graphical user interface to
present image data with the display module in the first orientation or the second orientation.
[0244] 17. A video processing apparatus (VPA) comprising:

a housing defining an interior space of the VPA, the housing having a front side
opposite a back side, and a back wall opposite comprising a main portion laying on a back
plane, a recessed portion recessed from the back plane and defining a video connection
recess, and a recessed wall extending from the main portion to the recessed portion, the
recessed wall having a video connector opening, and the recessed portion having an
angled surface lying at an angle of at least 5 degrees relative to the back plane; and

a video output socket in the interior space and aligned with the video connector
opening of the recessed wall, whereby the angled surface facilitates insertion of a video
connector into the video output socket.

[0245] 18. The VPA of example 17, wherein the VPA comprises a display module on
the front side.

[0246] 19. The VPA of any one of examples 17 or 18, wherein the VPA includes a
handle and the main portion of the back wall comprises grooves, the handle including arms
having first ends opposite second ends and a bar extending between and connected to the
second ends of arms, wherein the grooves are sized and shaped to receive the arms of the
handle, and wherein the video connection recess is positioned between the grooves.
[0247] 20. The VPA of any one of examples 17 or 18, wherein the VPA includes a
handle pivotally affixed to the back wall and operable to pivot about a rotation axis, wherein
the recessed wall is positioned between the rotation axis and the first side of the VPA.
[0248] 21. The VPA of any one of examples 17 or 18, wherein the VPA includes a
handle and the main portion of the back wall comprises grooves, the handle including arms
having first ends opposite second ends and a bar extending between and connected to the
second ends of arms, wherein the grooves are sized and shaped to receive the arms of the
handle, wherein the video connection recess is positioned between the grooves.

[0249] 22. The VPA of any one of examples 19 to 21, wherein the handle is pivotally
affixed to the back wall and operable to pivot about a rotation axis passing through the
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grooves to define first sections of the grooves on one side of the rotation axis and second
sections of the grooves on an opposite side of the rotation axis, wherein the handle is
pivotable about the rotation axis to a plurality of positions including a first position, in which
the arms are received by the first sections of the grooves, a second position, in which the
arms are received by the second sections of the grooves, and intermediate positions
between the first position and the second position.

[0250] 23. The VPA of example 22, wherein the VPA includes a handle position brake
operable to maintain the handle in the intermediate positions.

[0251] 24. The VPA of example 17, wherein the VPA is devoid of a display module and
is devoid of a handle pivotally attached to the back wall.

[0252] 25. The VPA of any one of examples 17 to 24, wherein the video output card is
supported by the housing parallel to the angled surface of the recessed portion of the back

wall.
[0253] In the detailed description herein, references to “one embodiment,” “an
embodiment,” “an example embodiment,” etc., indicate that the embodiment described may

include a particular feature, structure, or characteristic, but every embodiment may not
necessarily include the particular feature, structure, or characteristic. Moreover, such
phrases are not necessarily referring to the same embodiment.

[0254] As used herein, the terms “comprises,” “comprising,” or any other variation
thereof, are intended to cover a non-exclusive inclusion, such that a process, method,
article, or apparatus that comprises a list of elements does not include only those elements
but may include other elements not expressly listed or inherent to such process, method,
article, or apparatus.

[0255] The scope of the invention is to be limited by nothing other than the appended
claims, in which reference to an element in the singular is not intended to mean “one and
only one” unless explicitly so stated, but rather “one or more.” Moreover, where a phrase
similar to “at least one of A, B, or C” is used in the claims, it is intended that the phrase be
interpreted to mean that A alone may be present in an embodiment, B alone may be present
in an embodiment, C alone may be present in an embodiment, or that any combination of
the elements A, B or C may be present in a single embodiment; for example, A and B, A
and C,Band C, or Aand B and C.
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CLAIMS

1. A portable monitor operable in a first orientation and a second orientation, the
monitor comprising:

a display;

a housing supporting the display, the housing having a first side and a second side
opposite the first side, a third side and a fourth side opposite the third side and orthogonal
to the first side, and a back side opposite the display, wherein in the first orientation the
first side is below the second side and, and wherein in the second orientation the first side
is above the second side; and

a handle having arms and a bar extending between the arms,

wherein the back side of the housing includes a middle section extending between
the third side and the fourth side equidistantly between the first side and the second side,
the middle section having a height less than 4.0 centimeters, and

wherein each of the arms has a first end pivotally attached to the middle section of
the housing and a second end opposite the first end and connected to the bar.

2. The monitor of claim 1, wherein the middle section has a height less than 3.0

centimeters.

3. The monitor of any of claims 1-2, wherein a center plane bisects the housing in
equal parts, and wherein the handle axles comprise rotation axes lying in the center
plane.

4. The monitor of any one of claims 1 to 3, wherein the housing comprises a rounded
first edge connecting the first side to the back side and a rounded second edge
connecting the second side to the back side, wherein the bar of the handle is operable to
support the monitor at an angle to a horizontal plane ranging at least between 15-75
degrees, permitting the monitor to rest on the rounded first edge in the first orientation and
on the rounded second edge in the second orientation.

5. The monitor of any one of claims 1 to 4, wherein the back side of the housing

includes grooves sized and shaped to receive, respectively, the arms of the handle.

6. The monitor of any one of claims 1 to 5, further comprising a handle axle
connected to the first end of one of the arms, the handle axle traversing one of the
grooves to define a first section of the groove on one side of the handle axle and a
second section of the groove on an opposite side of the handle axle, wherein the handle
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is pivotable about the handle axle to a plurality of positions including a first position, in
which the one of the arms is received by the first section of the groove, a second position,
in which the one of the arms is received by the second section of the groove, and
intermediate positions between the first position and the second position.

7. The monitor of claim 6, further including a handle position brake including one of
the handle axles, a first disk having a surface including grooves defining protrusions
therebetween, and a second disk having a surface including grooves defining protrusions
therebetween, wherein the grooves of the first disk are shaped to match the protrusions of
the second disk to thereby define the intermediate positions.

8. The monitor of claim 6, further including a handle position brake including the
handle axle, a first disk, a second disk, and a spring, the handle axle passing through the
first disk, the second disk, and the spring, and the spring causing a surface of the first disk
to press against a surface of the second disk to create a braking force to maintain the
handle in one of the plurality of positions.

9. The monitor of claim 8, wherein the surface of at least one of the first disk and the
second disk comprises grooves to increase the braking force relative to disk surfaces

without grooves.

10.  The monitor of claims 7 or 9, wherein the grooves of the first disk extend radially
and are evenly distributed.

11. The monitor of claim 10, wherein the grooves are evenly distributed at between 5
and 20 degrees from each other.

12. The monitor of any one of the preceding claims, wherein the housing comprises a
rounded first edge connecting the first side to the back side and a rounded second edge
connecting the second side to the back side, and wherein the rounded first edge has a
curvature radius equal to a curvature radius of the rounded second edge.

13. The monitor of claim 12, wherein the curvature radius of the rounded first edge is
greater than 2.0 centimeters.

14. A portable monitor operable in a first orientation and a second orientation, the
monitor comprising:

a display;
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a housing supporting the display, the housing having a first side and a second side
opposite the first side, a third side and a fourth side opposite the third side and orthogonal
to the first side, and a back side opposite the display, wherein in the first orientation the
first side is below the second side and, and wherein in the second orientation the first side
is above the second side;

a handle having arms, the arms having first ends opposite second ends, and a bar
extending between and connected to the second ends of arms; and

handle axles connected to the first ends of the arms to pivotally connect the
handle to the housing,

wherein the back side of the housing includes grooves sized and shaped to
receive, respectively, the arms of the handle, and

wherein the handle axles traverse, at least partially, the grooves to define first
sections of the grooves on one side of the handle axles and second sections of the
grooves on opposite sides of the handle axles, wherein the handle is pivotable about the
handle axles to a plurality of positions including a first position, in which the arms are
received by the first sections of the grooves, a second position, in which the arms are
received by the second sections of the grooves, and intermediate positions between the
first position and the second position.

15. The monitor of claim 14, further including a handle position brake including one of
the handle axles, a first disk having a surface including grooves defining protrusions
therebetween, and a second disk having a surface including grooves defining protrusions
therebetween, wherein the grooves of the first disk are shaped to match the protrusions of
the second disk to thereby define the intermediate positions.

16. The monitor of claim 15, wherein the grooves of the first disk are evenly distributed
at between 5 and 20 degrees.

17. The monitor of any one of claims 14 to 16, wherein the housing comprises a
rounded first edge connecting the first side to the back side and a rounded second edge
connecting the second side to the back side, and wherein the rounded first edge has a
curvature radius equal to a curvature radius of the rounded second edge.

18. The monitor of any one of claims 14 to 17, wherein the monitor has a weight,
wherein between 40-60% of the weight is between the handle axles and the first side of
the monitor, and wherein between 40-60% of the weight is between the handle axles and
the second side of the monitor.
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19. A method of using a monitor as in any one of claims 1 to 18, the method
comprising:

placing the monitor in the first orientation on a support structure with the handle in
a first of the plurality of intermediate positions;

pivoting the handle to a second of the plurality of positions; and

prior to or after pivoting the handle to the second of the plurality of positions,
placing the monitor in the second orientation on the support structure.
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