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PORTABLE X-RAY DEVICE AND SYSTEM

BACKGROUND

(60661 X-ray devices used in medical and veterinary applications have several
components which are often housed in separate housings or devices and electrically connected
for function of the device. Such devices may be cambersome and not well suited for use in
remote locations or, in the case of portable x-ray devices, are bulky and difficult to hold in
position and to manipulate to use the device in the proper position for use. Most ofilen, such
portable devices have no infegral handle for holding the device, and instead rely upon attachment
of a large u-shaped bracket which may be grasped by an operator for using and meoving the
device, or for attaching the device to a carrier or a boom arm for holding the device in position.
Such devices, when equipped with a large handle that spans across the body of the device, are
often difficult for a user to manipulate and to aim the front portion of the device for the x-ray
function. These devices also are bulky for storage and transport, or may require the handle to me
removed when the device is not in use.

160621 Examples of such typical devices include the portable x-ray devices of

companies marketed for veterinary and eqguestrian nse by companies such as Sedecal (Spain),
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DRE Veterinary, Podoblock BV, Eickemeyer and others. Typically, these devices utilize a
structure in which a separate control swilch for activating the x-ray is (ethered to a cable
connected to the main housing of the device, thereby increasing the difficulty with manipulating
the main body into position for aligning the x-ray field of exposure on the target while
simultaneously activating the equipment for x-ray exposure with the tethered trigger mechanism,
typically as a thumb-press switch connected to the main body by a cable. The difficulty of using
this equipment for optimal alignment of the x-ray on the target is even greater wheu the operator
of equipment attempts to Hmit the field of exposure such as with adjustment of a collimator light
assernbly associated with the device. Further, such devices utilizing a large attached handle
assembly, such as a large u-shaped yoke which spans across the body of the device, cannot be
casily and accurately aligned because the user has only one gripping location to hold and move
the device, which is typically across a part of the device body that is not providing two-handed
manipulation of the device alignment. Instead, the operator must hold the device with only one
hand (at the large u-shaped handle) and uses the other hand (o hold the tethered activation swiich
that is not integral with the device or the yoke-like handle. Further, when such commonly used
deviees are attached to a stand or boom support structure, the handle cannot be attached, creating
another situation in which manipulation and alignment of the device for its intended use is
difficult,

[6003] In light of these and other difficulties of typical portable x-ray devices,
improvement is needed, and a more suitable structure and method of operation of x-ray devices
are desired. The present invention represents an advancement of the structure and operation of x-
ray devices, particularly for hand held and portable devices useful for veterinary and equestrian
applications, or other applications in which portability is needed with optimal ease of use by a

technician.

SUMMARY
{6004} The present invention relates to a portable x-ray device such as may be
used for medical or veterinarian applications, and especially for eguestrian x-ray diagnosis.
According to an aspect of the present invention, a portable x-ray device has a housing with a side
and a rear handle, each with triggers and indicator lights in focations suitable for manipulation by

a user when holding the device in position and aiming the device for an x-ray. A trigger is
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located at each end of each handle, positioned on a platform that is deposed at an angle relative
the handle and the housing, in position o be manipulated by an operator, and wherein the
triggers on one handle may be activated for a function of the device, and the triggers of the other
handle may be activated for a different function of the device. the invention also provides for a
system for use of a portable x-ray device, inchuding a device with inner components and a
processor, a wireless communication device for electrical signal between the processor and an
operator’s computer, wherein the processor 13 in communication with a remote computer through
communication with the operator’s computer.

[0003] More specifically, the present invention concemns a portable x-ray device
comprising a housing having a housing wall arrangement defining an interior space, an x-ray
generator and an x-ray tube encased by the housing within the interior space. The housing has a
side wall defined by a portion of the housing wall arrangement and a rear wall defined by a rear
portion of the hosing wall arrangement. A side handle, with a first end integral with the side wall
and a second end integral with the side wall, has a {irst gripping portion that resides between the
first and second end of the side handle. A rear handle, with a first end that is integral with the
rear wall and a sceond ond integral with the rear wall, has a sceond gripping portion that resides
between the first and second end of the rear handle. A first actuator trigger is positioned on each
end of the side and rear handle, the actuator trigger 1s positioned adjacent the gripping portions
of the handles and is configured to control a radiological function of the device. The actuator
triggers are cach preferably located on a platform of the handle which has an angular
displacement for positioning the trigger in a manner suitable for an operator to depress the
trigger with his or her thumb. In a preferred for of the invention, the housing has an indented
region defining a void region adjacent the side handle to provide a space for a user to fit a hand
to hold the side handle. The rear handle is preferably aligned along the central area of the end of
the device housing, and has a gripping portion that 1s spaced {rom the rear wall of the device,
providing a space for a user to hold the rear handle.

[0606] The present invention provides a system for a portable x-ray device that
includes a housing with an interior space holding a processor and x-ray components. The
processor is in electrical communication with at least one x-ray component and with a wireless
communication device associated with the device, preferably a separate operator’s computer

generally located at or very near the location of the portable device. The operator’s computer is
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in wircless communication with the device and with a remote communication device configured
to receive signal from the operator computer. The signal received at the remole location is
generated by the portable x-ray device and relayed through the operator computer, and signal
that is generated by a remote-location processor is relayed through the operator’s computer {o the
device. In an embodiment of this system, the operator computer provides a comumumicative link
between the processor within the hand-held x-ray device and the processor of a remote computer,
providing a communication link between the remote location processor and the x-ray device,
including commands delivered to the x-ray device processor to alter one or more parameters of
the device, such adjustiment of a parameter of the x-ray generator.

[666G7] A better understanding of the invention will be obtained from the
following detailed descriptions and accompanying drawings, which set forth illustrative

embodiments indicative of the various ways tn which the principals of the invention may be

emploved.
BRIEF DESCRIPTION OF THE FIGURES
10068] FIG 1 is an elevated perspective view of a portable x-ray device according

to an embodiment of the present invention, showing a main body with a side handle assembly

and a rear handle assembly;

[0609] FIGr 2 is a side view of the embodiment of the invention shown in FIG 1;

[06618] FIG 3 is an underside view of the embodiment of the invention shown In
FIG 1;

(00011} FIG 4 is a topside view, opposite the view of FIG 3, of the embodiment of
the mvention shown in FIG 1;

[66G12] FIG 5 is a side view of the device shown in FIG 1, opposite the view of
FiG 2;

[66613] FIG 6 is an elevated view of the device showing an exploded view of the

removable battery secured adjacent the sidewall on the side shown in FIG 5;

[66614] FIG 7 is a rear view of the device shown in FIG 1;
18001 5] FIG ¥ 1s an elevated perspective view similar to the view of FIG 1,

showing operation of the device by an operator gripping the side handle assembly with the
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operator’s left hand and gripping the rear handle assembly with the operator’s right hand, and a
strap connected o extend above the device housing:

10801 6} FIG 9 is an elevated perspective view of the device rotated 180 degrees
from the position in FIG 8, showing use of the device by with an operator gripping the side
handle assembly with the operator’s right hand and gripping the rear handle assembly with the
operator’s left hand, and a strap connected to extend above the device housing;

180617} FIG 10 s a block diagram identifying the device componenis and
operating system of the present invention, including identification of the components and the
structure and method for comnmunication and operation of the device and the relative locations of
the system according to the present invention; and,

{80018} FIG 11 s a block diagram identifying the device components and
operating system of the present invention, including identification of the components and the
structure and method for communication and operation of the device and the relative locations of
the system according to the present invention.

[60619] IHustrative and exemplary embodiments of the invention are described in

further detail below with reference to and in conjunction with the figures.

DETAILED DESCRIPTION

(046020} The description that follows describes, illustrates and exemplifies one or
more embodiments of the invention in accordance with its principles. This description is not
provided to limit the invention to the embodiment{s) described herein, but rather to explain and
teach the principles of the invention in order to enable one of ordinary skill in the art to
understand these principles and, with that understanding, be able to apply them to practice not
only the embodiment(s) described herein, but also any other embodiment that may come to mind
in accordance with these principles. The scope of the invention s intended to cover all such
embodiments that may fall within the scope of the appended Claims, either literally or under the
doctrine of equivalents.

(000621 it should be noted that in the description and drawings, like or
substantially similar clements may be labeled with the same reference numerals. However,
sometimes these elements may be labeled with differing numbers or serial numbers in cases

where such labeling facilitates a more clear description. Additionally, the drawings set forth
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herein are not necessarily drawn to scale, and in some instances proportions may have been
exaggerated to more clearly depict certain features.  As stated above, this specification is
intended to be taken as a whole and interpreted in accordance with the principles of the invention
as taught herein and understood by one of ordinary skill in the art.

606622} in this application, the use of the disjunctive is intended to include the
conjunctive. The use of definite or indefinite articles is not intended to indicate cardinality. In
particular, a reference lo “the” object or "a” and “an” object is intended to denote also one of a
possible plurality of such objects.

(006023} FIG. 1 depicls a portable x-ray device 2 according to an embodiment of
the tnvention, in which the device 2 has a housing 4 with a housing wall arrangement 6 defining
an interior space. Within the interior space 8 of the housing resides working components 10 of
the device 2, including an x-ray generator 12 and an x-ray tube 14, and which also include light
emitting targeting components. In a preferred embodiment, the housing 4 is defined by a wall
structure, including a side wall defined by a portion of the housing wall arrangement 6 and a rear
wall 18 defined by a rear portion of the hosing wall arrangement 6. Further, in the preferred
cobodiment, the housing wall arrangement 6 forms a housing that has an overall single interior
space 8 that holds the functional components 10 of the x-ray device 2, such that the housing 4 is
preferably formed as an overall uni-body construction rather than separate housings of
components secured together. In this aspect of the embodiment shown, the outside dimensions of
the housing 4 may be formed in a general forward wedge shape to facilitate the user having a
directional aim of the device 2 as the user is positioned at the rear of the device 2 and is holding
the device, while directing the aim of the x-ray toward a target, This aspect of the cmbodiment
shown in the Figures, such as in FIG. 5 which shows a smaller front end 20 relative the rear end
22 of the device housing 4, provides enhanced ability for a user to aim the device 2 while free-
hand holding the device 2 and nitiating the functions of the device 2 by activating a trigger as
described herein.

[66624] The device 2 of the present invention includes a side handle 24 and a rear
handle 26. The side handle 24 preferably has a first end 28 and a second end 30 which are
integral with the side wall, and a gripping portion 32 of the side handic 24 resides between the
first and second ends (2§, 30). This provides a fist gripping portion 32 for a user to grip the

handle 24 adjacent the side of the device 2, that is, adjacent the side wall 16, preferably at a
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suitable close distance away from the side wall of the device 2 to facilitate accuracy of a user
aiming the device 2. In the preferred embodiment shown in the Figures, the side handle 24 is a
generally U-shaped handle, with each end of the U-shape being integrally secured or otherwise
formed with the housing 4, such that the gripping portion of the side handle 24 is locate in the
range of less than about 4 inches (fess than about 10 cm) from the side wall of the housing 4. In
a preferred embodiment, as shown in the Figures, the side wall 16 of the housing 4 includes a
recessed region 34 adjacent the side handle 24, providing a void arca 36 configured for providing
space for the user to place a hand hold onto the side handle 24 gripping portion 32. As shown in
FIGS 1-4 and 8-9, the recess 34 in the side of the device 2 is an inward depression, preferably
formed of curved recessed of an extent of the characteristic plane 38 of the side wall 16 —1.e,, the
recess 34 1s formed by an inwardly directed arca of the sidewall 16 of the housing 4 at & location
between the front end 20 and rear end 22 of the device 2. The recess 34 is located in a forward
portion of the device 2, between the mid-line 40 and the front (or proximal) 20 end of the device
2. This arrangement provides a preferred location [or the void area 36 adjacent the side handle
24, located in the front portion of the length of the housing 4. The gripping portion 32 of the side
handlc 24, rcsiding adjaccut the rceess 34, is also located 1o the front portion of the length of the
housing 4 (also at a location between the mid-line 40 and the proximal (front) end 22). The
position of the side handle 24 and the adjacent void area 36 in the front half of the length of the
housing 4 provides an accessible gripping portion 32 at a beneficial location for an operator of
the device 2 to manipulate the device for alignment of the x-ray.

18625] The rear handle 26, positioned at the rear end 22 (the distal end) of the
housing 4, is a handle 26 formed of a first end 42 and a second end 44, preferably with at least

the first end 42 being integral the rear wall 18. The rear handle 26 has a gripping portion 46

o
=

between its first end 42 and the second end 44, wherein the gripping portion 46 is located
extent away from the rear wall 18, In the emboditoent shown in the Figures, the rear handle 26
has at least a portion formed as a generally U-shaped body, with each end (42, 44) of the rear
handle 26 is integrally attached to the rear portion 22 of the device 2, shown as having both ends
{42, 44) of the handle 26 secured to the rear wall 18 of the device 2. In alternate embodiments,
the side handic 24 and rear handle 26 may cach be formed as a generally L-shaped body, with
one end secured integral with the walls (16, 18) and the gripping portion (32, 46) ot e¢ach handle

(24, 26) thus spaced a distance {rom the walls (16, 18) to provide void regions (36, 48) between
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the gripping portions (32, 46} and the wall of the housing 4. This arrangement provides void
regions (36, 48) for a user to place a hand for holding each handle (24, 26). Further, in alternate
embodinments the rear wall 18 may include a recess portion to provide all or part of the void area
48 adjacent the rear handle 26 gripping portion 46, similar to that of the side handle 24, while
keeping with a main objective of the invention.

[060626] According to an aspect of the invention, the handles are in locations to
facilitate the user’s ability to manipulate the proximal 20 and distal 22 ends relative one another
to aim the device 2 when in use. In the preferred embodiment shown in the Figures, the structure
of a side handle 24 in the front portion 50 of the length of the device 2, and a rear handie 26 with
a gripping potion located at a distance from the rear wall 18, together provide gripping areas (32,
46) for the user to grip the device 2 on cither side of the mid-line 40, thus providing gripping
locations at each side of a {fulcrum point 52, generally at the center of gravity of the device in the
middle region 54 of the housing 4. This aspect of the invention, as shown in FIGS. 3-4 and 8-9,
provides a desirable relative distance [or the parts of the assembly of the device 2, wherein a [irst
handle 24 is located in the front portion 50 and a second handle 26 is located a distance away
102 at the rear 22 of the device 2, with a fulerum 52 between the two handles being in the middle
region 54 of the device 2 to allow the user to tilt the device 2 for alignment for directing the x-
ray ou a target. The structure of the invention provides such band gripping areas (32, 46) on
cither side of a central fulcrum 52 regardless of whether the device 2 is held with the first handle
is located on the top (FIGS 3-4) or if held such that the first handle is positioned along the side
(such as in FIGS &-9),

106627 A significant aspect of the invention provides access for a user to activate
functional components 10 of the x-ray device 2 while holding and manipulating the device 2 in
the desired alignment for x-ray exposure. This is provided by at least one activation trigger 56
located adjacent the gripping portion (32, 46) of al leasi one handle, and preferably both handles.

In the preferred embodiment, an actuator trigger 56 s positioned on each side of the gripping

portion of the side handie 24 and on cach side of the gripping portion 46 of the rear handle 26,
Each trigger 56 is configured to control an aspect of a radiological function of the device 2. The
function controlled by one trigger 56 may include one or more of the typical functions of such an
x-ray device 2, such as (a) activation of an collimator light 62 to generate light emitted from the

front/proximal end 22 for illuminating the target field of the intended x-ray exposure, (b)
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activation of a laser 64 to generate a laser emitted from the front end 22, (¢) activation of the x-
ray exposure itself by turning on the x-ray generator 12 and/or funciion of the x-ray tube 14, Ina
preferred embodiment, each trigger 56 may be a button-type trigger mechanism, adapted to
provide multiple stages for depressing the bution to activate different functions of the device 2 in
sequence. For example, in a preferred embodiment, a button-type trigger 56 is positioned
adjacent a handle gripping portion, positioned to be manipulated/activated by a user’s thumb
wherein the trigger 1s configured to be pushed to a {irst level to activate a collimator light 52 to
illuminate the target area and a second level for activating the laser light 64 emitting from the
{ront end 22 to provide a target of the x-ray area. An aliernative trigger structure positioned
adjacent a gripping area of a handle for manipulation by a user’s thumb may be for activating the
x-ray functions, such that a trigger is configured to be pressed a first position to provide
indication of a readiness state of the x-ray generator 12 and then may be pressed to a second
position o activate X-ray exposure.

[06G628] lu the embodiment shown, a {irst actuator {rigger 56 is positioned adjacent
the first end of 2 handle and a second actuator trigger 60 is positioned adjacent the second end of
the handle — providing a trigger located on cach side of the gripping portion of the hasdlewhercin
cach such trigger on the handle is configured to activate the same functions of the device 2.
Because each trigger 56 of a particular handle (either the side handle 24 or the rear bandle 26) 1s
preferably configured to activate the same function of the device Z, such that the user may
activate the function of working components 10 regardless of holding the handle with the right or
left hand (FIGS 8 and 9). Thus, in the preferred embodiment of the invention, each handle {the
side and rear handle) has a pair of triggers 56, each located adjacent an end (28, 30y (42, 44) of
the handle 24, 26, to provide activation of nyultiple functions by the user as the user holds the
device 2 at the gripping portions 32, 46 of the handles 24, 26. In the preferred embodiment, the
triggers 56 of the side handle 24, located on cach side of the gripping portion 32 to be activate
while gripped by the user’s right or left hand, are configured to control functions for defining the
target for x~ray exposure — the collimator light and the laser emitting assemblies. Likewise, in
this embodiment, the triggers located on each side of the gripping portion 46 of the rear handle
26 cach are configured to activate functions associated with initiating the x-ray cxposure, such as
the functions of the working components 10 identified above (identifying the readiness state of

the device 2, and to activate x-ray exposure by the generator 12 and x-ray tube 14 through signal
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to the processor 134). In this manner, the device 2 has a first and second actuator trigger
positioned on each side of the gripping portion 46 of the rear handle 26, cach configured to
control a first function of the device 2, and another pair of actuator triggers positioned adjacent
the ends of the side handle 24 gripping portion 32, each configured to control a second function
of the device 2.

(80029} More specifically, the pair of triggers (58, 60) located at the rear handle 26
are configured with electrical connection to control activation of x-ray exposure {(i.¢., the x-ray
actuator trigger ), by initiating a signal for activating function of the generator 12 and resulting
activation of the x-ray tube 14. The pair of triggers (58, 60) located at the side handle 24 are
configured with electrical connection to control activation of targeting components at the front
end 20, including a collimator light 62 and a laser 64 (i.c., the targeting trigger). Indicator lights
66 located adjacent each trigger 56 are configured to provide indication of the readiness and/or
activation of these described functions of the device 2. Each indicator light 66 is configured to
provide ndication of the readiness and/or activation of at least one function associated with the
immediately adjacent trigger 56. As shown in FIG 11, a central processor 134 is electrically
connceted to cach trigger 56 and indicator light 66, an clectrical conncetion configured to reccive
signal by the processor from the triggers 56 and to deliver signal to the indicator lights 66.

06038} Each actuator trigger (38, 60) located on the handles (24, 26) 1s preferably
a button-type trigger 56 that may be depressed by the user’s thumb to varying levels as described
above. This positioning is shown in FIGS § and 92, wherein the user may hold the a side handle
24 with his or her left hand (FIG B) or right band (FIG 9), while always having a trigger located
adjacent the thumb arca of the gripping portion 32 for activating functions of the device 2. The
user may then also hold the rear handle 26 with the other hand, and an actuator trigger 58, 60 is
located adjacent the thumb area of the gripping portion 46 for activation of functions of the
device 2, Indicator lights 66 are located adjacent each trigger 58, 60 for the operator to receive
information relating to the function(s) associated with the adjacent trigger. The indicator lights
66 arc configured to be in electrical communication with the processor as described, and
optionally may be in electrical communication with an internal component within the housing 4
to receive direct indication of the readiness or activation of the component,

1080631} The structure described above and shown in the Figures is preferable for

providing a suitable trigger location for holding the device 2 in other ortentations than what is

10
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shown in FIGS 8 and 9, including arrangements in which the device 2 is manipulated to be held
with the side handle 24 in the upper or top of the device 2, such as shown in FIGS. 3 and 4. And,
regardless of the position of the device 2 by the operator/user, an activation trigger isin a
suitable position to be pressed by the operator’s thumb, while an indicator light 66 adjacent that
trigger 56 is in a location that may be viewed by the operator.

(80032} Strap connectors 70 are also preferably provided adjacent at least one end
of the handles (24, 26), thus providing a conuection for an ¢nd 72 of a strap 74 at cach handle 24,
26 regardless of the positioning of the device 2. In this embodiment, a strap 74 is located at an
upper side of the device 2 {or holding the device 2 in posttion, regardless of whether it s
positioned as shown in FIG 8 (right-handed use of the main actuation trigger of the rear handle
26), or positioned as shown in FIG 9 (left-handed use of the main actuation trigger on the rear
handle 26). In the preferred embodiment, a connector 76, such as a loop or similar receiver such
as shown in the Figures, is provided to receive a mating loop, latch or projection to secure the
end 72 of the strap 74 to the connector 70. Allernative weans {or securing the strap 74 with a
connector 70 may be used, such as mating buckles, screw-type fasteners, socket connectors or
other such mating parts that provide frictional engagement for scouring an cod 72 of the strap 74
to the device 2 adjacent ends of the handles.

[66633] The use of a strap 74 connected in such locations, 1.¢., at connectors 70
located adjacent (and preferably directly at) cach of the two handles, facilitates support and
positioning of the device 2 by the user. The handles (24, 26) are cach located adjacent the
proximal end 20 and distal end 22 respectively, with the fulcrum 52 of balanced movement being
located between the two handles in the central region 54 of the housing 4. This provides stability
when moving the x-ray device 2 to align the target field of the exposure and then activating the
x-13y exposure, which is done while holding the device 2 in the user’s hands. Optimaliy, this
structure provides attachment of a strap 74 at the top of the device 2 regardless of allernate
positioning of the device 2 (FIGS. 8 and 9) because a connector 70 is located at each end (28, 30)
of the side handle 24, and at each end (42, 44) of the rear handle (26).

[60034] it is also an aspect of the preferred embodiment for the side and rear
handle (24, 26) to cach be arranged in a particular manner to one another. Each handle has a
central axis 80 residing along the length 82 of the gripping portion, wherein the central axis 80 of

the side handle 24 is generally parallel the axis 80 of the rear handle 26. In the preferred

11
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embodiment, as shown in the Figures, the alignment of the elongated length 82 of the gripping
portions (32, 46) of the side and rear handle (24, 26) are generally along parallel paths, such as
shown in FIGS 1 and 2. This arrangement provides a suitable relative alignment of the gripping
portions of the two handles for a user to comfortably grip the device 2 with two hands {each at
one of the handles) for manipulating the position of the device 2 for aiming the x-ray fieldon a
target area.

100035] The position of the triggers 56 1s an important aspect of the mvention, to
provide suitable location for a user to activate functional components 10 of the device 2 while
holding the device 2 1o each hand. As indicated and as shown in the Figures, the triggers 56 are
preferably located adjacent each end of the gripping portions (32, 46) of the side and rear handles
(24, 26). In the preferred form of the invention, the triggers 56 are cach located on a respective
platform 88 on the handle adjacent the gripping portion (32, 46}, near the ends (28, 30) of the
particular handle. As shown in FIGS. 1, 2 and §-9, the platforms 88 preferably have an clongated
extent with an axis 90 that is generally transverse (o the axis 80 of the length of the handle
gripping portion. In the preferred embodiment, each trigger platform has an axis 90 which
extends at an obligque angle relative the axis 80 of the clongated gripping portion of the bandle
body. This provides a trigger platform 88 (a base for the trigger) residing along a plane that is
offset from the central axis 80 of the handle - i.e., adjaceunt to the gripping portion and which s
angularly displaced from the axis of clongated gripping portion of the handle - thus in an optimal
position for a user to activate the trigger with the user’s thumb while holding the gripping portion
32, 46 of the handles 24, 26. This arrangement also provides a trigger 56 which is activated by
pressing the trigger in the directional path natural for the user —i.e., the user pressing his or her
thumb on the trigger in a direction transverse to the axis of the handle. Because the side handle
24 spans across a major cxtent of the side wall of the housing 4, this embodiment provides a
trigger 56 on a trigger platforrn 88 localed adjacent each end of the extent of the side wall 16, or
sidewall height, and the strap connector is also provided at each such end of the sidewall height.
Similarly, because this embodiment is configured to provide a handle gripping portion 46 that
extends across a major extent of the rear wall height, a trigger is located on a trigger platform
positioned adjacent cach end of the rear wall 18 height, and a strap connector 70 is also provided
at cach end of the rear wall 18 height. Thus, the device 2 may be manipulated to be thpped over

90 degrees (turning the side to be a top — see FIGS 3-4 and 7) or 180 degrees (flipping the end of
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the rear handle 26 which is on top — compare FIGS. 8 and 9). While the device is alternatively
oriented in cach of these positions, a trigger 56 is located adjacent the gripping portion (32, 46)
for manipulation by the user’s thumb.

{00836} As is shown in FIG. 7, the rear handle 26 preferably is aligned such that
the axis &0 of the elongated length 82 of the gripping portion 46 generally resides along a central
arca of the rear wall 18, In the cmbodiment shown (FIG 7), the clongated length 82 of the rear
handle 26 extends generally along the central portion, or median line, 92 of the rear wall 18,
which defines the characteristic height 84 of the rear wall 18 when held in operating position
such as in FIGS 8 and 9. This provides a preferred location for the gripping portion of the rear
handle 26 at the middle of the rear wall 18 such that the device 2 may be gripped and
manipulated comfortably regardiess of whether the device 2 1s flipped to have the side handle 24
on the right (FIG 9) or the left (FIG 8). Further, in the preferred embodiment, as shown in Figure
2, the side handle 24 is located forward of the mid-line 40 of the length of the housing 4, wherein
the handle 24 gripping portion 32 has a lepgth 82 spanning a substantial extent of the adjacent
side wall height 86. As shown in FIG. 3, in a preferred embodiment, the side handle 24 extends
from the side wall 16 at an anglc 94 relative the generally planar alignmicut 38 of the adjacent
side wall 16. Specifically, as shown in FIG 3, the angle 94 of the extending handle 24 relative
the characteristic plane 38 of the adjacent sidewall 16 is preferable disposed at au acute forward
angle 98, such that the side handle 24 extends from the sidewall 16 at an angular direction
toward the front end 20 and extending gencrally away from the rear end 22 and the rear handle
26.

100037} This structure provides a device 2 with a gripping portion of the side
handle 24 that is closer to the front (proximal} end 20 of the device 2 than the handle ends (28,
30) which are integrally attached to the side wall 16. According to this aspect of the invention,
the body of the side handle 24 protrudes from the side wall 16 at a forward angle 94, whereby the
distance between the side handle gripping portion 32 and the rear handle gripping portion 42
includes the major extent of the length 100 of the housing 4. Thus, the mid-point of the length
between the gripping portions 102 resides in a middle region of the length 100 of the housing 4,
as shown in FIGS. 3 and 4. The recess region 34 of the housing 4 1s located adjacent the
gripping portion 32 of the side handle 24, preferably having an inwardly sloping segment 104 of

the side wall. In the preferred ernbodiment, both ends of the side handle 24 are secured to the
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sidewall 16 at the inwardly sloping area 104 of the sidewall 16, and the gripping portion 32 is
positioned adjacent, and outward from, the bottom surface region 106 of the recess 34, as shown
in FIGS. 2-4.

{00638} The combination of a generally planar sidewall 16 (i.e., a major extent of
the side wall generally resides about a characteristic plane 3R) with an inwardly-extending recess
region 34, along with the angular displacement 94 of the handle 24 extending from the side wall
16, resulis in the gripping portion 32 of the side handle 24 being configured to he closely
positioned relative the housing body — such as shown in the Figures in which the handle grip is
adjacent the characteristic plane of the side wall (F1G. 4). In the embodiment shown, the
adjacent surface 108 of the gripping portion 32 of the side handle 24 is less than about three

2
2

inches (less than about 7.5 cm) from the lower surface arca 106 of the recess region 34 and 1s
immediately adjacent (or at least partially resides below) the characteristic plane 38 of the side
wall. This aspect of the invention provides a side grip that is close to the main body of the device
2 (o [acilitate manipulation and alignment of the device 2 when held by a user. When this device
2 is in use, therefore, the user is able to extend his or her arm while holding the side handie 24,
50 the user’s body may be positioned behind the rear 22 of the deviee 2 to aim along the length
160 of the device 2.

(06039} The front, or proximal end 20, of the device 2 preferably includes a
collimator light assembly such as is known in the art. The collimator assembly preferably
comprises a collimator light 62 and an collimator adjustment mechanism 112 associated with the
opening in the front 20 of the x-ray device body, which adjustably defines the area of the
radiographic exposure. In the embodiment shown in the Figures, the light emitted from the
collimator 62 is adjusted by manipulation of the adjustable collimator mechanism 112 located at
the proximal end 20, which controls shutter panels (not shown) at the proximal end 20 of the
housing 4, thereby providing an adjusiable area of light emitted from the proximal end 20.

180040} As shown in FIGS 5-6, a battery 14 is provided, preferably as a removable
battery secured in place by a securing mechanism 116 such as a spring-biased clip or other such
fastener (such as a threaded fastener, a sliding mechanism or an outer casing). In the preferred
form of the invention, the battery 114 is a rechargeable and removable battery secured to an
outer wall of the housing 4 that is opposite the sidewall 16 location of the side handle 24, The

batter may be charged independently or may be charged by connection of a power source ata
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power plug 118, The power plug 118 may be configured such that, when connected to a power
source, power s supplied for use of the device 2 while also charging the batiery 114, The device
2 also preferably includes a battery power indicator 120, such as an LED light which indicated
the residual charge of the battery 114 when pressed or otherwise activated by the user.

(06041} The portable device 2 also preferably includes a pair of support connectors
122 for attaching a large handle or for attaching the device 2 to a stand or boom (not shown). The
support connectors 122 are preferably each a standard threaded receiver positioned on opposed
outer side walls 16. Such threaded connectors may be of a common variety, such as that which is
commonly used for portable x-ray devices for attaching a handle that straddles the width o' the
housing 4 to attach at each of opposed side walls, or for a u-shaped bracket attached to a stand or
a boom. In the preferred embodiment, the side connectors 122 are located generally in the
middle area along the length 100 of the housing 4, adjacent the side wall handle 24, In the
preferred embodiment, such as shown in FIG 3, the connectors 122 are positioned on opposite
sides of the housing 4, located at or adjacent the midline 40 and adjacent the side handle 14, thus
providing an attachment mechanism 122 of the device 2 which is locate at or near the center of
the housing 4 and yct not obstructed by the anguolarly extending handle 24. Further, beeause the
side wall handle 24 is positioned close to the side wall and is preferably attached directly with
only one of the side walls, it is preferable for the support conuectors 122 to vot be located on the
same side of the housing 4 as the side handle 24 — instead preferably being on the two opposed
sidewalls 16 that are adjacent the generally planar sidewall with the side handle 24.

1990421 As shown in FIGS 10 and 11, the device 2 preferably is operated by a user
through the combination of activation by the triggers 56 located on the handles (24, 26), and by
communication between the device 2 and a processor 130 of a computer 132, In the preferred
embodiment shown in the Figures, an internal processor 134 is in connected to a wireless
communication device 136 such as a WIFI device, both located within the interior space 8 of the
device 2. The operator uses an external computer 132 with an internal wireless communication
device 152 (such as a WIFI communication device) configured to cormunicate with the hand
held device 2 to perform setting functions for the device 2, which also may be used to receive
images of the radiographic timage. The device 2 (FIG 7) preferably also is configured with

clectrical connection ports 140, such as an Ethernet cable connector 142, which is internally

15



WO 2019/012482 PCT/IB2018/055167

wired to the internal processer 134 to bypass the wireless communication, such as in the situation
o which WIFT 15 not available.

180043} In operation, the user supports the device 2 by holding the two handles
{24, 26} to align the target field for x-ray exposure. To facilitate proper alignment, the user
pushes the trigger 56 on the side handle 24 to activate an alignment {unction of the device 2,
such as tllumination of the field by a light emitting from the collimator 62 at the proximal end
20. As described above, the side handle triggers 56 are contigured to provide a trigger for the
user to activate a collimator light 62 or to activate a laser 64 emitted from the front 20 of the
device 2, such as cross-markings, This is done by simaply pressing oune of the side handie triggers
56 to a first position to illuminate the light 62 and then pressing the trigger to a second position
to activate the laser 64 cross markings. The user then manipulates one of the triggers 56 of the
rear handle 26 to activate the device 2 for x-ray exposure. In the preferred embodiment, this
includes providing rear handle triggers 56 which, when pressed, activates an indicator light 66 a
{unction of identifying the readiness of the x-ray and then also may be pressed to activate the
radiographic exposure. As described ahove, this is preferably configured as a pair of triggers 56,
cach located at opposite sides of the gripping portion 46 of the rear handle 26, and cach trigger
56 being a button which may be pressed to a first level for readiness of the device 2 and a second
position for activating the x-ray exposure. Indicator lights 66 adjacent the trigger 56 are
preferably electrically connected to receive a signal from the processor 134 to provide the
operator an indication of the readiness of the device when the trigger is pushed to the first level.

100044} The configuration of having an internal processor 134 in communication
with the internal wireless device 136 also provides the ability for direct communication between
the device 2 and a remote server 144 at a back office location, other than the processor 130 or
computer 132 used for receiving the x-ray image. The device 2 is thereby configured such that
the operator’s computer 132 (a laptop or lablet computer) wirelessly cormmunicates with the
device 2 to control the x-ray generator 12 and the image system of the device 2, while the back
office server 144 is in wireless communication with the device 2 to perform back office control
functions, such as configuring, calibrating and trouble-shooting the functions of the device 2.
More specifically, the wireless commmunication link with the back office server may be made
through the Internet to: (1) check the general statas of the systems within the device 2, to check

the functions of the modules and subsystems, check the programmed configuration of the
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system, identify calibration status or calibration dates, identify the number of exams performed,
update software, eic.; (2} identify ervors such as by downloading error locks to assess what
intervention is needed; (3) perform trouble-shooting functions; {4) alter or update the calibration
of the functional system of the device 2; (5) upgrade software of the device 2; and, (6) upgrade
or modify the anatomical programmer of the device 2 to assure optimal performance. Of course,
most or all of these functions may involve a system engineer associated with the back office
server, and the functions may be inttialed by the back office server or cngineer or may be
inttiated by the server within the device 2.

[00045] The wireless coromunication between internal components of the portable
device 2 and the back office server 144 is configured to provide information to a service engineer
and the ability for corrective measures by the service engineer, regardless of the location in
which the portable device 2 has been taken, provided an Internet connection s available, This is
particularly useful for hand-held portable devices of the present invention, which are designed to
be taken where needed, such as where aninals are kept. For example, the system 154 of the
present invention, including a portable hand-held x-ray device 2 having an internal
communication deviee 136 to transwmit and recctve signals to and from a back office server 144,
provides remote access to the operating systems of the device 2 while it is being used at remote
locations for generating x-rays of horses. This avoids the need for an engineer to travel to the
location or have the device 2 shipped to a technician. Unlike non-portable x-ray equipment
which is kept at a particular location, a hand held portable device 2 such as that shown in the
Figures, is not easily available for service or even routine maintenance. Thus, it is optimal to
have a system 154 which includes a wircless communication device 136 and internal processor
134, within the hand held device 2, to communicate with devices at remote locations. This, for
example, enables full access to the underlying programs and settings of the device 2 for
mantpulation by the back office server 144,

1000646] In a preferred embodiment, the communication link between the internal
processor 134 of the portable device 2 and the back office server 144 includes wireless
connection to an operators' computer 132 as a relay communication point between the device 2
and the back office comumunication device 146. This aspect of the system 154 1s shown in FIG
10, configured to provide communication connection of the device 2 to the back office through

the operator’s computer 132 at the location of the device 2. In this aspect of the system of the
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present invention, the portable x-ray device 2 has an internal processor 134 configured to send
and receive signals to/frorn an external compuier 132 through a communication device 136, and
uses the operator’s computer to receive signals and communicate the data to/from remote
processors 144, 150, In the preferred embodiment of this sysiem shown in FIG 10, the
communication device 152 of the operator’s computer 132 is wirelessly connected to the x-ray
device 2 and configured to wirelessly communicate with a back office communication device
146 and/or another facility communication device 156 at a remoie locate relative the device 2
and the operator computer 132.

[66647] As shown in FIG, 10, this communication system is unique in that the
functional components of the x-ray, most notably components 10 of the x-ray generator 12
{which also is capable of providing information regarding readiness and/or malfunction of the x-
ray tube 14}, as well as the ancillary components such as the collimator light assembly 62 and the
laser device 64, may be connected through the internal processor comnponent 134 to transmit
signals to the back-office server 144, In this configuration, the lunctional components within the
housing 4 of the portable device 2 may be monitored, and the parameters of at least some of
those compoucnts may adjusted through signals delivered to the internal control processor 134
through the wircless commumnication device 136, In the preferred embodiment, the functional
status of the x-ray tube 14 is provided wndirectly by a signal from the generator 12 to the interval
processor, such that a direct connective link between the x-ray tube 14 and the processor 134 is
not necessary. Preferably, communication from the internal processor {o a remote location is
performed over the Internet, and all such comumunications are relayed to and from the internal
processor through an internal wireless device within the housing 4. The wireless communication
device 136 within the housing 4 which is used to communicate to the back office server 144 is
preferably the same commmnication device 136 which is used to communicate to the operator’s
computer 132 — thus the operator’s processor 130 1s utilized as a relay hub for data
communication between the device 2 and remote location processors (144, 150). it is notable
that the wircless communication device 136 within the housing 4 may comprise two or more
separate communication devices, such that at feast some of the functions for use of the device 2
may be performed with communication to the operator’s computer 132 via Bluetooth
communication protocol, while communication of other functions (such as the communication to

with the back room) may be via WIFI and transmittal through the Internet.
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160048] As shown in FIG. 11, the processor 134 receives signals from a number of
the components of the device 2, such as the triggers 36, and the internal componenis within the
interior space 6, and is capable of delivering signals to the components. The internal processor
also is configured to receive signal regarding other components to which may or may not receive
a return signal from the internal processor, such as receiving error or service messages from
certain components (such as the light generating component or the laser generating component),
The processor within the housing 4 thereby sends signals to the back office processor 144 via the
wireless device 136 communicating with the proximate computer 132 of the operator, which
includes information regarding the components of the device 2. The inforration received by the
back office processor 144 may then be compared to pre-loaded information in a2 memory storage
device at the remote location, including information regarding identification of the device and its
components, Based on comparison of the information received and the pre-loaded information
stored or transmitted to the back office processor 144, certain actions may be taken by the back
office processor, such as ransmilting a signal iniliating a service call, indicaling a replacement
part to be delivered, or signal initiating an alteration of the operating parameters of the device 2.
Altcrnatively, the information reccived by the back office processor 144 may be compiled or
organized for delivery o a service engineer through an engineer interface 148 for action to be
taken or fransmitted to memory associated with the back office processor to log the information
received.

(00049} In a preferred embodiment, as shown in FIG. 10, the high frequency
generator 12 and the x-ray tube 14 are each in two-way communication with the processor within
the housing 4, for exchange of signals relating to information transmitied to and from the
external computer 132 and/or the back office server 144. The processor 134 also is configured to
be in electrical communication with the other components within the housing 4, such as the
collimator Hght component 62 and the laser component 64. This electrical communication not
only provides the functions of monitoring and servicing the components of the device 2 through
the processor 134 receiving signal for such functions, il also is used for controiling the operation
of the device 2 in use. This is done through the processor 134 receiving signals from the local
computer 132 that arc either generated on site at the computer by the operator, or by signals

relayed from the back office processor 144 to the device 2, for adjustment of the components.
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100658] In the preferred embodiment, therefore, the portable x-ray device 2, and
the operation thereof, according to the present invention is as follows: the x-ray device 2 1s
wirelessly connected (configured for communication of signals) to the operator’s computer 132,
which is in communication with sites over the Internet, and may also be connected with
communication link directly with a processor 156 at the facility (e.g.: hospital or clinic) at or
near the location of use. This may be advantageous because it is a configuration that utilizes the
powertul cornmunication device 1532 of the operator’s computer 132, rather than having to equip
the portable x-ray device 2 with such a powerful wireless communication device. The operator’s
processor 130 and communication device 152 is preferably a coroputer, such as a laptop
computer as identified in the Figures, but may also be a cell phone with the appropriate software
for such function,

100051} The present system, in which the portable x-ray device 2 has an internal
processor 134 and a wireless communication device 136 that is in communication with a back
office server 144 or processor {preferably through communication link with the operator’s
computer to then transmit signal through the Internet to the back office) provides access to
remotely control aspects of the contral components of the device, the X-ray gencrator 12 and
image system. This allows remote access to such functions as though the service engineer were
on site, at the location in which the device 2 is used. In a preferred form of this aspect of the
invention, the service engineer interface 148, or a processor 144 pre-loaded with information for
making adjustments {o a device 2, may be used to perform the following processes on the device
2 remotely: (1) determine the status of the system {checking for errors to assure all of the
modules and subsystems are working properly); (2) confirm the configuration of the system and
suitability of the potential configuration options for the particular functions needed; (3) check the
last calibration date and usage (number of exams performed, type of exams performed and at
what level of power, ete.) and confirmo the software and firrware version of the device 2; (4)
download any error locks to review the type of failures the system has experienced and evalnate
necessary intervention needed; (5) perform troubleshooting to identify and evaluate a problem in
the system and thereby determine what spare part will be needed to solve the issue; (6} change
the system configuration or personalizing the function of some options to optimize the

performance of the system; (7} check the calibration of the system and recalibrate it if needed: or
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{8) upgrade and/or modify the Anatomical Progranuner, to optimize the radiological techniques
to obtain the best possible performance of the system.

180052} The system of the present invention, therefore, provides a portable x-ray
device 2 which houses a processor 134 that is configured (o communicate {o an operator
computer 132 in close proximity to the device 2 for transfer information to and from the
computer processor, as well as to and from a distant processor (144, 150) (by way of
communication over the Internet or other network from the compuler to a back office receiving
system). According to this aspect of the invention, the operator’s proximal computer 132 is
configured to communicate information and commands for operating the portable device 2, and
to alen communicate commands and data from a back office server 144, or other remote server
150, which are located distant {rom the portable device 2. The local commands, (i.c., that which
is generated by the operator) may include such operating parameters as the exposure time and
other functions of the device 2 for the specific use as may directed by a technician using the
device 2, while the distant commands (i.e., thal which is generated {rom the back office) may be
directed by an technician with the device supplier based on information received through the
system.

10006531 As is shown in FIG. 11, in the preferred form of the invention, the x-ray
high frequency voltage generator 12 is preferably configured to be in direct communication with
the internal processor, which receives information from the component and provides signal to the
component for establishing x-ray exposure parameters.  Specifically, the processor 134 within
the housing 4 is electronically connected to the x-ray generator 12, collimator light 62, laser
generator 64 and the wireless communication device 136, and is configured to send signal to the
indicator light 66 on the housing 4 and to receive signal from a trigger 36 of the handles (24, 26).
The internal processor comumnicates through the wireless communication device 136 in the
housing 4 to the operator computer 132 via wireless connection to a wireless device 152
associated with the computer 132, to relay signal between the portable device processor 134 and
the computer processor 130, In the preferred embodiment, this operation mode of the system
provides functional operation of activity and transmitting the x-ray function and image.

[00054] The system also provides a service, or trouble-shooting, mode by
communication over the Internet with a remote processor 144, 150, In the preferred form of the

invention the service mode of operation utilizes the communication link between the portable
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device 2 and the computer 132 teo facilitate a relay of signals to/from the computer 132 with a
remote server 144, 130, In a preferred embodiment, the system may be operated 1n either the
operation mode or the service mode independently, or sinultaneously.

[66635] It should be ecmphasized that the above-described embodiments,
particularly, any “preferred” embodiments, are possible examples of implementations, merely set
forth for a clear understanding of the principles of the mvention. Variations and modifications
may be made to the above-described embodimeni(s) of the invention without substantially
departing from the spirit and principles of the invention. All such modifications are intended to

be included herein within the scope of this disclosure aund protected by the {ollowing claims.
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CLAIMS

The invention is claimed as follows:

A portable x~-ray device comprising,

a housing having a housing wall arrangement defining an interior space, an Xx-ray
generator and an x-ray tube being encased by the bousing within the interior space,
said hosing having an side wall defined by a portion of the housing wall arrangement
and a rear wall defined by a rear portion of the hosing wall arrangement;

a side handle having a first end integral with said side wall and a second end integral with
the side wall, and a first gripping portion residing between the first and second end of
the side handle;

a rear handle having a first end integral with said rear wall and a sccond end integral with
the rear wall, and a second gripping portion residing between the first and second end
of the rear handle;

a tirst actoator lrigger positioned on one of either the side or rear handle, said actuator
trigger being positioned adjacent a gripping portion of said handle and being
configured to control a radiological function of the device.

The portable device of Claim 1, wherein,

said first actuator trigger is positioned adjacent the first end of said cither the side or rear
handle and a second actuator trigger is positioned adjacent the second end of said
either the side or rear handle.

The portable device of Claim 2 wherein, said first and second actuator triggers are

positioned on the rear handle, each said actuator being configured to control said

radiographic function of the device.

The portable device of Claim 3, further comprising;

a third actuator trigger positioned adjacent said first end of the side handle and a fourth
actuator trigger positioned adjacent said second end of the side handle, said third and
fourth actuator triggers being configured to control a radiographic function of the
device.

The portable device of Claim 4, wherein;

said first and second actuators of the rear handle are configured to provide a swiich to

initiate x-ray cxposure and said third and fourth actuator of the side handie are

23



10,

1L

WO 2019/012482 PCT/IB2018/055167

configured to provide control a light emttted from the device to identify a target of an

X~FAY EXposure.
The portable device of Claim 4 wherein, each of said actuator triggers comprise a button
that is positioned at an end of the gripping portion of the handle such that a user may
manipulate the button with the user’s thumb when holding the handle.
The device of Claim 4 wherein the side handle is located along a side of the device for a
user to grip the side handle with one hand to support the device, and said rear handle s
located at a position for a user to simultancously grip the rear handle with the other hand
to support the device, and said actuator triggers being positioned for the user to
manipulate at {east one trigger of each handle simultaneousty while holding the device.
The device of Claimn | wherein the side of the housing has an indented region defining a
void region adjacent the side handle, said void region providing a space for a user to fit a
hand to hold the side handle.
The device of Claim 1 wherein the hosing has a side length with a central axis separaling
a front portion and a rear portion of the length, said rear wall having a rear central axis,
said side handlec being positioned tn the front portion of the side, said rear handle being
generally along said rear central axis.
The device of Claim 1 wherein the housing has a length residing between a front and rear
end, and said housing has a characteristic width, said side handle having a length along
an axial line which spans across at least an extent of the housing side width.
The device of Claim 10 wherein, said rear wall of the housing has a characteristic height,
said rear handle having a length along an axial line which spans across at least an extent
of said rear characteristic height,
The device of Claim 11 wherein the axial line of the side handle resides generally parallel
the axial line of the rear haundle.
A portable x-ray device having a main body with a side wall defining a characteristic
width and a rear portion with a characteristic height of the body, said body having an
inner space encasing an x-ray generator and x-ray tube and an exposure control
Processor, Comprising;
a side handle adjacent said side wall and having a handle length extending across an

extent of the side wall, said side handle having a first end and a second end with an
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intermediate gripping portion between said ends, said gripping portion being
configured {or a user to hold the handle to sapport the device at a location adjacent
the side wall; and,

a rear handle located adjacent the rear portion, said rear handle having a first end and a
second end and an intermediate gripping portion configurred for a user to hold the rear
handle to support the device at a location adjacent a rear wall of the rear portion of
the device,

14, The portable device of Claim 13, further comprising, a first actuator trigger positioned on
at least ove of the side or rear handle, said actuator trigger being electrically connected to
said control processor to provide control for activation of a function while holding the
side and rear handle

15. The portable x-ray device of Claim 14, further comprising;

a second actuator trigger positioned on said at least one of the side or rear handle, cach
satd actuator trigger being positioned at cach side of a gripping portion.

16.  The portable x-ray device of Claim 13, wherein, the side handle and the rear handle are
cach provided with at lcast one actuator trigger, the at least onc actoator trigger of the
side handle is configured to activate a first function of the device and said at least one
actuator trigger of the rear handle s configured to activate a second function of the
device, wherein the at least one trigger of each handle is positioned adjacent the gripping
portion of the respective handle and exposed for a user to be pressed by a user holding

the handles.

[—y
~3

The portable x-ray device of Claims 16, wherein the at least one trigger of each handle is

positioned in a configuration that allows a user to activate the first and second function

while holding the device with a hand on each handle.

18, The portable x-ray device of Claim 16, further comprising,

a first and second actuator trigger is positioned on each side of the gripping portion of the
side handle and cach are configured to activate a first function of the device;

a third and fourth actuator trigger is positioned on each side of the gripping portion of the
rear handle and each are configured to activate a second function of the device;

wherein at least one of said first and second triggers of the side handle is in a position for

a user to activate said first function with a thumb of a hand helding the side handle,
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while at least one of said third or fourth trigger of the rear handle is in a position for a

user to activate said second function with a thumb of a hand holding the rear handie.
The portable device of Claim 16 wherein each trigger of the side handle is configured
with electrical connection {o control a light emitiing from a front of the device, and each
trigger of the rear handle is configured with electrical connection to activate x-ray
cxposure by the device,
The portable x-ray device of Claim 13 wherein the side handle is integral with the side
wall and said rear handle is integral with the rear wall,
The portable device of Claims 19 wherein each of the fivst and second end of the side
handle is secured to the side wall, and each of said first and second end of the rear handle
is secured to the rear wall.
The portable device of 13 wherein the housing has an indented portion adjacent the side
handle to provide a void region for access for a user to grip the gripping portion of the
side handle.
The portable device of Claims 13, wherein said main body has a body length between a
front cod and a rear cud, said gripping portion of the side handle is positioncd adjacent
the front end of the device and said rear handle extends beyond the main body.
The portable device of Claims 23, wherein the main body has a length with a midline at
the center of the body, said front handle being located between the front end and said
midline, and said rear handle is located at an extent away from the midhine.
The device of Claim 13, wherein said main body has an overall length between a front
end and a rcar end, and the gripping portion of the side handle is located at a distance
from the gripping portion of the rear handle, wherein said distance between said gripping
portions is more than half of said body length.
The device of Claim 13 wherein a support strap connector is located adjacent each end of
the side handle and cach end of the rear handle.
A portable x-ray device having a main body with an elongated side wall arrangement and
a rear wall, said body having an inner space encasing an x-ray generator and x-ray tube
and a control processor, comprising;
a side handle with an elongated first gripping portion positioned adjacent an extent of

said side wall;
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a rear handle with an elongated second gripping portion positioned adjacent said rear
wall;

a pair of actuator triggers located opposite ends of the gripping portion of either the side
handle or rear handle, said actuator triggers each being configured as a swilch for a
user to control a function of the device while holding the device at said griping
portions of the side and rear handle.

28, The portable device of Claim 27 further comprising,

a second pair of actuator triggers located opposite ends of the gripping portion of the
other of said either side or rear handle, each of said second pair of actuator triggers
being configured as a switch for a user to control a function of the device while
holding said griping portions of the side and rear handle.

29, The portable device of Claim 28, wherein the first pair of actuator triggers is located on
the side handle and is configured to control a function of the device for defining an x-ray
exposure area, said second pair of actualor triggers 1s located on the rear handle and is
configured to control activation of an x-ray exposure, such that a user may
simultancously operate both fonctions of the device while holding the device at both
handles.

oy
7
I

30, The portable device of Claius 27, wherein said main body has a body length between the
rear wall and a front end of the device, said side handle is iocated adjacent the front end

of the device and said rear handle exiends beyond the main body.

3
—

The portable device of Claims 30, wherein the side wall arrangement comprises a
generally planar segment and an indented segment, said indented scgment being located
adjacent the front end of the device adjacent said side handle.

32.  'The portable device of Claims 30, wherein the main body has a length with a midline at
the cenier of the body, said front handle being located between the front end and said
midline, and said rear handle is located at an extent away from the midline.

33, The device of Claim 32, wherein the gripping portion of the side handle and the gripping

portion of the rear handle are positioned a separation distance, said separation distance

being greater than half of said body length.

3
i~

A portable hand-held x-ray device, comprising;

a main body having a front end and a rear end,
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a side handle having a gripping portion located adjacent said front end along a side of the
main body, said gripping portion having an elongated extent along an axis, and being
configured for a user to hold the side gripping portion with a first hand while using
the x-ray device;

a rear handle having a gripping portion located adjacent said rear end, said rear gripping
portion having an clongated extent along an axis, and configured for a user to hold the
rear gripping poriion with a second hand while using the x-~ray device;

said side and rear gripping portions being positioned such that a user may hold the device
either while the side handle 1s on the left side or on the right side.

The device of Claim 34 wherein, at least one of said handles has an actuator {rigge

located at cach end of the clongated extent of the gripping portion, and cach said actuator

trigger is configured to provide a switch for a user to control a function of the device
while supporting the device by holding said griping portions of the handles.

The device of 35 wherein the actuator trigger comprises a butlon residing on a platform

which is positioned at an angle relative the axis of the gripping portion of said handle.

The portable device of Claim 35, whercin the first pair of actuator triggers is located on

the side handle and is configured to control a function of the device, a second pair of

actuator triggers is located on the rear handle and configured to conirol a second fanction
of the device each said actuator trigger comprising a button positioned at an angle relative
the axis of the gripping portion of the respective handle.

A portable x-ray system, comprising;

a portable x-ray device having a housing with an interior space;

a processor and x-ray components residing within the interior space of the housing, the
processor being in electrical communication with at least one x-ray component and
with a wireless communication device associated with the device;

an operator computer located in proximity of the x-ray device for wireless
communication between the computer and the device, and a remote location
communication device configured to receive signal from the operator computer,
wherein the signal received at the remote location communication device is generated

by the device and relayed through the operator computer,
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said remote comumunication device is configured to be in communication with a remote
location processor, the remote processor being configured to generate a signal which
is delivered to the operator computer and relayed to the processor within the housing
of the device.
The system of Claim 38 wherein the system comprises two-way communication hetween
the device and a remote computer, wherein an internal communication device within the
housing 1s wirelessly connected to a wireless communication device of the operator
computer, and wherein the operator computer is in comnmunication with a communication
evice of said remote location processor, and wherein said remote location processor is
configured to send and receive signal with the device and to alter one or more parameters
of the device.
The aystem of Claim 39 wherein at least one of said x-ray components i3 a high
frequency x-ray generator which is in communication with the processor within the
hosing, and said remote Jocation processor is configured to send signal o the porlable

ievice for altering an operating parameter of the x-ray generator.
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