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PORTABLE X-RAY DEVICE AND SYSTEM

BACKGROUNME

OG0T ] X-ray devices used in medical and veterinary applications have sgverai
components which are often housed in separate housings or devices and electrically connected
for tunction of the device. Such devices may be cumbersome and not well suited for use in
remoic locations or, 1n the case of portable x-ray devices, are bulky and difficult to hold in
position and to manipulate {0 use the device m the proper position for use. Most oflen, such
nortable devices have no integral handle for holding the device, and mnstead rely upon attachment
of a large u-shaped bracket which may be grasped by an opcerator for using and moving the
device, or for attaching the device to a carrier or a2 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 siorage and fransport, or may require the handle to me
removed when the device 1s not 1n use.

00062 Examples of such typical devices include the portable x-ray devices of

companies marketed for veterinary and equestrian use by companies such as Sedecal (Spain),
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DRE Veterinary, Podoblock BY, Eickemever and others. Typically, these devices utilize a
structure in which a separate countrol switch for activating the x-ray 18 lethered to a cable
connected to the main housing of the device, thereby mcreasing the difficulty with manipulating
the main body inio position for aligning the x-ray field of exposure on the target while
stmultancously activating the equipment for x-ray exposure with the tethered trigger mechanism,
typically as a thumb-press swiich connected to the main body by a cable. The difficulty of using
this equipment for optimal alignment of the x-ray on the target 1s even greater when the operator
of equipment attempts to linut the field of exposure such as with adjustment of a coliimator light
assembly associated with the device, Further, such devices utilizing a large atlached 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 s 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 handie) and uses the other hand (o hold the tethered activation swiich
that 1s not integral with the device or the yoke-like handle. Further, when such commoniy used
deviees are attached to a stand or boom support siructure, the handle cannot be attached, creating
another situation in which manipulation and alignment of the device for its intended use 1S
difficult,

U003} in light of these and other difficulties of typical portable x-ray devices,
improvement 1s 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 cguestrian
applications, or other applications in which portability ts needed with optimal case of use by a

technician,

SUMMARY

0004 ] The present mvention relates to a portable x-ray device such as may be
used for medical or vetertnarian applications, and especially for equestrian 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 1ndicator lights in locations suttable 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 cach handle, positioned on a platform that is deposed at an angle relative
the handle and the housing, i position o be manmpulated 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 activaied for a different function of the device., the invention also provides for a
system for use of a portable x-ray device, including a device with inner components and a
processor, a wireless communication device for ¢lectrical signal between the processor and an
operator’s computer, wherein the processor 18 m communication with a remote computer through
communication with the operator’s computer.

O005] More specifically, the present mvention concermns a portable x~-ray device
comprising a housing having a housing wall arrangement defining an inierior space, an x-ray
cenerator and an x-ray tube encased by the housing within the interior space. The housing has a
side wall defined by a portton 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 first gripping portion that resides between the
first and second end of the side handie. A rear handle, with a tirst end that 1s integral with the
rcar wall and a sccond ond integral with the rear wall, has a sccond gripping poriion that resides
between the first and second end of the rear handle. A first actuator trigger is positioned on ¢ach
end of the side and rear handle, the acluator trigger 18 positioned adjacent the gripping portions
of the handles and s configured to control a radiological tunction of the device, The actuator
triggers arc 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 mdented
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 gnpping portion that 1s spaced {rom the rear wall of the device,
providing a space for a user to hold the rear handle.

100061 The present invention provides a system for a portable x-ray device that
inchides a housing with an nterior space holding a processor and x-ray components. The
processor s in electrical communication with at least one x-ray component and with a wireless
communication device associated with the device, prelerably a separate operator’s computer

generally located at or very near the location of the portable device. The operator’s computer 1s
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in wireless communication with the device and with a remote communication device configured
to receive signal from the operator compuler. The signal received at the remote location 1s
sengrated 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 communicative link
between the processor within the hand-held x-rav device and the processor of a remote computer,
providing a cornmunication link between the remote location processor and the x-ray device,
inciuding commands delivered to the x-ray device processor to alter one or more parameters of
the device, such adjustiment of a pararneter of the x-ray generator,

667 A better understanding of the invention wiil be obtamed from the
following detalled descriptions and accompanying drawings, which sct forth ilustrative

cobodiments indicative of the various ways tn which the principals of the mvention may be

employed.
BRIEF DESCRIPTION OF THE FIGURES
HO0GS] FIG 1 1s 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 rcar handle assembly;

HiE FIG 2 1s a side view of the embodiment of the invention shown i FIG 1;

00610 FIG 3 15 an underside view of the embodiment of the invention shown in
FIG 1

00011 FIG 4 15 a topside view, opposiie the view of FIG 3, of the embodiment of
the mvention shown in FIG 1

[OGG12] Fi(3 5 15 a side view of the device shown in FIG 1, opposite the view of
FIG 25

HIHRY FI(G 6 1s an elevated view of the device showing an exploded view of the

removable batiery secured adjacent the sidewall on the side shown i FIG 5;

FHUHIEY FIG 7 18 a rear view of the device shown in FIG 1;
LY FIG 8 1s an clevated perspective view simular 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 handic assembly with the operator’s right hand, and a
strap connected Lo extend above the device housing:

{0016 FIG 9 15 an elevated perspective view of the device rotated 180 degrees
from the posttion i 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 lell hand, and a strap connecied (o extend above the device housing;

{O0G17] FIG 10 15 a block diagram wdentifying the device components and
operating system of the present mmvention, 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; and,

00018} FIG 11 15 a block diagram identifying the device componentis and
operating system of the present mvention, mcluding dentidication of the components and the
structure and method for communication and operation of the device and the relative locations of
the syslem according to the present mvention.

06619} filustrative and exemplary embodiments of the mvention are described in

further detail below with relerence to and i conjunciion with the figures.

DETAILED DESCRIPTION

HOGB2H)] the description that follows describes, itllustrates 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 heretn, but rather to explain and
icach the principles of the mvention in order o enable one of ordinary skill i the art {o
understand these principles and, with that understanding, be able Lo apply them to practice not
only the embodiment(s) described herein, but also any other embodiment that may come to mind
i accordance with these principles. The scope of the mvention 1s mtended to cover all such
embodiments that may fall within the scope of the appended Clamms, either literally or under the
docirine of equivalents,

[O0021] it should be noted that in the description and drawings, like or
substantially simlar ¢lements 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 1 some instances proportions may have been
exaggeraled (o more clearly depict certain features.  As staied above, this specification 18
imtended to be taken as a whole and interpreted in accordance with the principies of the invention
as taught herein and understood by one of ordinary skili in the art.

06022} in this application, the use of the disjunctive 18 ntended to mclude the
corjunctive. The use of definite or indefintie articles 1s not intended to indicate cardinality. In
particular, a reference o “the” object or "a” and “an” object 18 intended to denote also ong of a
possible plurality of such objects,

00023} FIG. 1 depicts a portable x-ray device 2 according (o an embodiment of
the invention, in which the device 2 has a housing 4 with a housing wall arrangement 6 defining
an mterior space. Within the interior space 8 of the housing resides working components 10 of
the device 2, imcluding an x-ray generator 12 and an x-ray tube 14, and which also inclade light
emitiing targeting components. In a preferred embodiment, the housing 4 1s defined by a wall
structure, including a side wall defined by a portion ol the housing wall arrangement 6 and a rear
wall 18 defined hy a rear portion of the hosing wall arrangement 6. Further, in the preferred
conbodiment, the housing wall arrangement 6 forms a housing that has an overall single mterior
space & 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 dumensions of
the housing 4 may be formed in a general forward wedge shape to facilitaie the user having a
directional aim of the device 2 as the user 1s positioned at the rear of the device 2 and 15 holding
the device, while directing the aim of the X-ray toward a target, This aspect of the embodiment
shown in the Figures, such as i 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 {ree-
hand holding the device 2 and mtiating the functions of the device 2 by aclivating a trigger as
described herein.

1000624 ] 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
mmtegral with the side wall, and a gripping portion 32 of the side handic 24 resides between the
first and second ends (2§, 30). Ths provides a fist gripping portion 32 for a user o 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 m the Figures, the side handle 2415 a
senerally 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 1uches (less than about 10 ¢} 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 ncludes a
recessed region 34 adjacent the side handle 24, providing a voud arca 36 configured for providing
space tor the user to place a hand hold onte the side handle 24 gripping portion 3Z. As shown in
FIGS 1-4 and §-9, the recess 34 1o the side of the device 2 15 an wnward depression, preferably
formed of curved recessed of an extent of the characteristic plane 3& of the side wall 16 —1.¢., the
recess 34 is formed by an inwardly directed area of the sidewall 16 of the housing 4 at a location
between the front end 20 and rear end 22 of the device 2. The recess 34 s located in a forward
portion of the device 2, between the mid-line 40 and the front {or proximal) 20 ¢nd 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, residing adjaccnt the recess 34, 15 also located 1 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 hall of the length of the
housing 4 provides an accessibie gripping portion 32 at a beneficial location for an operator of
the device 2 to manipulate the device for alignment of the x-ray.

FHO025] The rear handle 26, posttioned at the rear end 22 (the distal end) of the

housing 4, 1s a handle 26 formed of a {irst end 42 and a sccond 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

-

between its first end 42 and the second end 44, wherein the gripping portion 46 is located a
extent away from the rear wall 12, In the embodiment shown in the Figures, the rear handle 26
has at lgast a portion formed as a generally U-shaped body, with cach end (42, 44) of the rear
handle 26 1s 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 handiec 24 and rear handle 26 may cach be {ormed as a generally L-shaped body, with
one end secured mtegral with the walls (16, 18) and the gripping portion (32, 46) of cach handle

(24, 26) thus spaced a distance from 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 (o place a hand {or holding cach handle (24, 26). Further, in alternate
cmbodiments the rear wall 18 may 1nclude 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 mvention.

[U00G26] According to an aspect of the mmvention, the handles are in locations to
facilitate the user’s ability to marupulate the proximal 20 and distal 22 ends relative one another
to aim the device 2 when n use. In the preferred embodiment shown in the Figures, the structure
of a side handle 24 in the {ront portion 50 of the length of the device 2, and a rear handle 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
iocations at each side of a {ulcram point 32, 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 for 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 1s located a distance away
102 at the rear 22 of the device 2, with a fulcrum 52 between the two handles being in the middlc
region 34 of the device 2 to allow the user to {1t the device 2 for alignment {or directing the x-
ray on a target. The structure of the mvention provides such hand gripping areas (32, 46} on
either side of a central fulcrum 52 regardiess of whether the device 2 1s held with the first handle
1s located on the top (FIGS 3-4) or if held such that the first handle 1s positioned along the side
(such as mn FIGS &-9),

FOBG27} A significant aspect of the mvention provides access for a user (o activaie
functional components 10 of the x-ray device 2 while holding and mantpulating the device 2 in

6

i

the desired alignment for x-ray exposure. This is provided by at least one activation trigger
located adiacent the gripping portion (32, 46) of al least ong handle, and preferably both handles.

in the preferred embodiment, an actuator trigger 56 1s postitoned on each side of the gripping

tu

portion of the side handle 24 and on ¢ach side of the gripping portion 46 of the rear handle 26,

AS

Each trigger 56 1s 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 Z, such as (a) activation of an collimator light 62 {0 generate hight emitted from the

front/proximal end 22 for illuminating the target ficld 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 uself by turning on the x-ray generator 12 and/or lunction of the x-ray tube 14, Ina
preferred embodiment, each trigger 56 may be a button-type trigger mechanism, adapted to
provide multiple stages {or depressing the bution to activate different functions of the device 2 1n
sequence. For example, 1o a preferred embodiment, a button-type trigger 56 18 posiltioned
adjacent a handle gripping portion, positioned to be manipulated/activated by a user’s thumb
whereimn the trigger 1s configured to be pushed o a first level to activate a collimator light 32 (o
ilinminate the target area and a sccond {evel for activating the laser light 64 emitting from the
front end 22 {0 provide a target of the x-ray area. An allernative 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 1s conligured to be pressed a first position to provide
indication of a readiness state of the x-ray gencrator 12 and then may be pressed o a second
position o activaie X-ray eXposure.

HO0G023] in the embodiment shown, a [irst actualor irigger 56 1s positioned adjacent
the first end of a handle and a second actuator trigeer 60 1s positioned adjacent the second end of
the handle — providing a trigger located on cach side of the gripping portion of the handicwhercin
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 {etther the side handle 24 or the rear handle 26) 1s
preferably configured to activate the same function of the device 2, such that the user may
activate the function of working components 10 regardiess of holding the handle with the right or
left hand (FIGS 8 and 9). Thus, in the preferred embodument of the mvention, cach handle (the
stde and rear handic) has a pair of triggers 56, cach located adjacent an end (28, 30} {42, 44) of
the handle 24, 26, to provide activation of multiple 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 26 of the side handle 24, located on cach side of the gnipping portion 32 o 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 Iocated 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 exposure, such as
the functions of the working components 10 identified above (1dentifving the readingss 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

»r b

.

positioned on each side of the gripping portion 46 of the rear handle 26, cach configured to
control a fwst 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 conirol a second function
of the device 2.

06629} More specifically, the pair of iriggers (58, 60) located at the rear handie 26
are configured with ¢lectrical connection to control activation of x~-ray exposure {1.¢., the x-ray
actuator trigger J, by mititating a signal {or activating function of the gencrator 12 and resulting
activation of the x-ray tube 14, The pair of tniggers (58, 60) localed 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 (1.¢., the targeting trigger). Indicator lights
66 tocated adjacent cach trigger 56 are configured {0 provide indication of the readingss and/or
activation of these described {unctions ol the device 2. Each indicator light 66 1s configured (o
provide mdication of the readiness and/or aclivation ol at least one function associated with the
immediately adjacent trigeer 56. As shown in FIG 11, a central processor 134 15 electrically
connected to cach trigger 56 and wdicator light 66, an clectrical connection configured Lo receive
signal by the processor from the triggers 36 and to deliver signal to the indicator lights 66.

1O0030] Each actuator trigger (38, 60) located on the handles (24, 26) 1s prelerably
a button-type trigger 56 that may be depressed by the user’s thumb to varying levels as described
above. This positioning 15 shown 1 FIGS § and 9, wherein the user may hold the a side handle
24 with his or her left hand (FIG 8) or right hand (FIG 9), while always having a trigger located
adiacent the thumb area 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 38, 60 1s
iocated adjacent the thumnb arca of the gripping portion 46 for activation of functions of the
device 2. Indicator hights 66 are located adjacent each trigger 58, 60 for the operator (o receive
information relating to the function(s) associated with the adjacent trigger. The indicator hights
66 are conligured to be 1n elecirical communication with the processor as described, and
optionally may be in electrical communication with an miernal component within the housing 4
to recerve direct indication of the readiness or activation of the component,

HIHIX § The structure described above and shown m the Figures 18 preferable for

providing a suitable trigger location for holding the device 2 in other orientations than what 1s
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shown 1n FIGS 8 and 9, including arrangements i which the device 2 1s manipulated to be held
with the side handle 24 in the upper or top of the device 2, such as shown 1n FIGS. 3 and 4. And,
regardiess of the position of the device 2 by the operator/user, an activation trigger 1s i a
suitable position {o be pressed by the operator’s thumb, while an indicator light 66 adjacent that
trigger 56 1s 1n a location that may be viewed by the operator.

000632} Strap connectors 70 are also preferably provided adjacent at least onc end
of the handles (24, 26), thus providing a connection for an end 72 of a strap 74 at cach handle 24,
26 regardless of the positioning of the device 2. In this embodiment, a strap 74 1s Iocated at an
upper side of the device 2 {or holding the device 2 in postlion, regardless of whether 1t 1s
positioned as shown i FIG 8 {right-handed use of the main actuation trigger of the rear handle
263, or positioned as shown in FIG 9 (eft-handed use of the main actuation trigger on the rear
handie 26). In the preferred embodument, a connector 76, such as a 1oop or similar receiver such
as shown 1n the Figures, i1s provided fo receive a mating loop, latch or projection to secure the
end 72 of the strap 74 to the connector 70. Aliernative means {or securing the strap 74 with a
connector 7} may be used, such as mating buckles, screw-type fasteners, socket connectors or
other such mating parts thal provide fnctional engagement for sccuring an ¢nd 72 of the strap 74
to the device 2 adjacent ends of the handles.

FUHIRRY The use of a strap 74 connected in such locations, 1.¢., at connectors 70
located adjacent {and preterably directly at} cach of the two handles, facilitates support and
nositioning 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 ficld of the exposure and then activating the
x-ray exposure, which s done while holding the device 2 in the user’s hands. Optumally, this
structure provides attachment of a strap 74 at the top of the device 2 regardless of alternate
positioning of the device 2 (FIGS. 8 and 9) because a connector 70 1s located at each end (28, 30)
of the side handle 24, and at cach end (42, 44) of the rear handle (26).

00034 it 13 also an aspect of the preferred embodiment for the side and rear
handle (24, 26) to cach be arranged in a particular manner (o 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 1s generally parallel the axis 80 of the rear handle 26. In the preferred
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cmbodiment, as shown in the Figures, the alignment of the clongated length 82 of the gripping
portions {32, 46) of the side and rear handle (24, 26) are generally along parallel paths, such as
shown 1n FIGS 1 and 2. This arrasgement provides a suitable relative alignment of the gripping
portions of the two handles for a user to comiortably grip the device 2 with two hands {cach at
one of the handles) for manipulating the position of the device 2 for atming the x-ray licld on a
target arga.

[H0G3S] The position of the triggers 56 15 an important aspect of the invention, {0
provide suitable location for a user to activate functional components 10 of the device 2 while
holding the device 2 1n each hand. As indicated and as shown in the Figures, the riggers 56 are
preferably located adjacent each end of the gripping portions (32, 46) of the side and rear handies
(24, 26). In the preferred form of the mvention, the triggers 56 are cach located on a respective
platform 88 on the handle adjacent the gripping portion (32, 463}, 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 1s generally transverse o the axis 80 ol the length of the handle
eripping portion. In the preferred embaodiment, each trigger platform has an axis 90 which
cxtends at an obligue angle relative the axis 80 of the clongated gripping portion of the handle
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 — 1.¢., adjacent to the gripping portion and which s
angularly displaced from the axis of elongated gripping portion of the handie - thus 1n an optimal
posttion for a user to activate the irigger with the user’s thumb while holding the eripping portion
32, 46 of the handles 24, 26. This arrangement also provides a trigger 56 which 1s activated by
pressing the trigeer in the directional path natural {or the user — 1.¢., the uscr 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 extent of the side wall of the housing 4, this embodiment provides a
trigger 56 on a trigger platiornm 88 located adjacent each end of the extent of the side wall 16, or
sidewall height, and the strap connector 15 also provided at each such end of the sidewall height.
Similarly, because this embodiment 1s conligured to provide a handle gripping portion 46 that
extends across a major extent of the rear wall height, a trigger 15 located on a trigger platform
positioned adjacent cach end of the rear wall 18 height, and a strap connector 70 1s also provided
at cach end of the rear wall 18 height., Thus, the device 2 may be manipulated to be thipped over

90 degrees (turnung 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 handie 26 which is on top — compare FIGS. ¥ and 9). While the device is alternatively
oricnted 1o cach of these posifions, a trigger 56 1s located adjacent the gnipping portion (32, 46)
for manipulation by the user’s thumb.

000306} As 1s shown in FIG. 7, the rear handle 26 preferably is aligned such that
the axis &80 of the clongated 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 1§,
which defines the characteristic height 84 of the rear wall 18 when held 1n operating position
such as in FIGS 8 and 9. This provides a preferred location for the gripping portion of the rear
handie 26 at the middle of the rear wall 1¥ such that the device 2 may be gripped and
manipulated comiortably regardiess of whether the device 2 s thipped {o have the side handle 24
on the right (FIG 9) or the left (FIG R). Further, in the preferred embodiment, as shown in Figure

2, the side handle 24 1s located forward of the nud-line 40 of the length of the housing 4, wherein

the handle 24 gripping portion 32 has a length 82 spanning a subsiantial extent of the adjacent
side wall height 86. As shown 1n FI{3. 3, in a preferred embodiment, the side handie 24 extends
from the side wall 16 at an angle 94 relative the generally planar alignment 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 33 of the adjacent sidewall 16 1s preferable disposed at an 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 generally away from the rear end 22 and the rear handle
26,

00637 This structure provides a device 2 with a gripping portion of the side
handle 24 that 1s closer to the {front (proximal) end 20 of the device 2 than the handle ends (2K,
383 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 al 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 mud-point of the length
between the gripping portions 102 resides tn a middle region of the length 100 of the housing 4,
as shown i FIGS. 3 and 4. The recess region 34 of the housing 4 1s located adjacent the
orippiag portion 32 of the side handlie 24, preferably having an inwardly sloping segment 104 of

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

O0038] The combination of a gencrally planar sidewall 16 (1.¢., a major exient of
the aide wall generally resides about a characteristic plane 3X) with an mmwardly-extending recess
region 34, along with the angular displacement 94 of the handle 24 extending from the side wall
16, resulis i the gripping portion 32 of the side handle 24 being configured o be closely
posttioned relative the housing body — such as shown in the Figures i which the handle grip 1s
adjacent the characteristic plane of the side wall (FIG. 4). In the embodimnent shown, the
adjacent surface 108 of the gripping portion 32 of the side handle 24 1s less than about three

,}
.

mches {less than about 7.5 cm) from the lower surface area 106 of the recess region 34 and 18
immediately adjacent {or at least partially resides below) the characteristic plane 38 of the side
wall, This aspect of the mvention provides a side grip that 1s close to the main body of the device
2 1o facihitate mantpulation and alignment of the device 2 when held by a user. When this device
Z 15 111 use, therefore, the user is able to extend his or her arm while holding the side handie 24,
30 the user’s body may be positioned behind the rear 22 of the device 2 to aim along the length
100 of the device 2.

O0039] The froni, or proximal end 20, of the device 2 preferably includes a
collumator 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 w the {ront 20 of the x-ray device body, which adjustably defines the area of the
radiographic cxposure. In the embodiment shown in the Figures, the light emitted from the
collimator 62 1s 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 adjustable arca of light emaitted from the proximal end 20.

G448 As shown in FIGS 5-0, a battery 14 1s provided, preferably as a removable
battery secured 1n place by a securing mechanism 116 such as a spring-biased clip or other such
fastener (such as a threaded fastener, a shiding mechanism or an outer casing). In the preferred
form of the mnvention, the battery 114 1s a rechargeable and removable battery secured to an
outer wall of the housing 4 that 1s opposite the sidewall 16 location of the side handie 24, The

batier may be charged mdependently or may be charged by connection of a power source at a
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power plug 118, The power plug 118 may be configured such that, when connected to a power
source, power 18 supphied for use of the device 2 while also charging the battery 114, The device
2 also preferably mcludes 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,

00041 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 atfaching a handie that straddies the width of 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 1n the
middie 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 conneclors 122 are positioned on opposite
stdes of the housing 4, localed al or adjacent the mudhine 40 and adjacent the side handle 14, thus
providing an attachment mechanism 122 of the device 2 which 1s locate at or near the center of
the housing 4 and yct not obstructed by the angularly oxtending handle 24, Further, because the
side wall handle 24 1s positioned close to the side wall and s preferably attached divectly with
only one of the side walls, it ts preferable for the support connectors 122 {0 not be located on the
same stde of the housing 4 as the side handle 24 — nstead preferably being on the two opposed
sidewalls 16 that are adjacent the generally planar sidewall with the side handle 24,

10042} As shown mn FIGS 10 and 11, the device 2 preterably 1s 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, lIu the preferred
embodiment shown in the Figures, an internal processor 134 is in connected to a wireless
cornmunication device 136 such as a WIE] 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 WIF] communication device) configured to communicate with the hand
held device 2 to perform setting functions for the device 2, which also may be used to recerve
images ol the radiographic image. The device 2 (FIG 7} preferably also 1s configured with

clectrical connection ports 1440, such as an Ethernet cable connector 142, which is mternally
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wired to the internal processer 134 to bypass the wireless conumunication, such as in the situation
in which WIEFT 15 not available.

100431 In operation, the user supports the device 2 by holding the two handles
(24, 26} to align the target field {or x-ray exposure. To facilitaie proper alignment, the user
pushes the trigger 56 on the side handle 24 to activate an aligniment {unction of the device 2,
such as itllumination of the ficld by a light emitting {rom the collimator 62 at the proximal end
20, As described above, the side handle tniggers 36 are configured 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 1s done by simply pressing one ol the side handle tniggers
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 manipulaies one of the iriggers 56 of the
rear handle 26 (o activate the device 2 for x~-ray exposure. In the preterred embodiment, this
mncludes providing rear handle triggers 56 which, when pressed, activates an indicator light 66 a
{unclion of wWdentifymg the readiness of the x-ray and then also may be pressed to activate the
radiographic exposure. As described above, this 1s 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 bution which may be pressed to a first level for readiness of the device 2 and a second
position for aclivating the x-ray exposure, Indicalor lights 66 adjacent the trigger 56 are
preferably electrically connected to recetve a signal from the processor 134 to provide the
operator an indication of the readiness of the device when the trigger 1s pushed to the first level.

1000441 The conliguration of having an internal processor 134w 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 otfice location, other than the processor 130 or
computer 132 used for receiving the x-ray tmiage. The device 2 1s thereby configured such that
the operator’s cornputer 132 (a laptop or tablet computer) wirelessly communicates 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 1s in wircless communication with the device 2 1o perform back office control
functions, such as configuring, calibrating and trouble~shooting the functions of the device 2.
More specifically, the wireless communication link with the back oflice server may be made
through the Internet to: (1) check the general status 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 caltbration status or calibration dates, identify the number of exams performed,
update soltware, etc.; (2} wdentify errors such as by downloading error locks to assess what
imtervention ts 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. (3f course,
most or all of these funclions may mnvolve a sysicm engineer associated with the back office
server, and the funclions may be initiated by the back oifice server or engineer or may be
initiated by the server within the device 2.

0004 5] The wireless cornmunication between internal components of the portable
device 2 and the back office server 144 15 configured to provide information {0 a service enginecr
and the ability {or corrective measures by the service engincer, regardless of the location in
which the portable device 2 has been taken, provided an Internet connection 1s available, This ts
particularly useful for hand-held portable devices of the present invention, which are designed to
be taken where needed, such as where anmmals are kept. For example, the system 154 of the
present invention, including a portable hand-held x-ray device 2 having an internal
communication device 136 to transmil and reccive signals to and from a back office scrver 144,
provides remote access to the operating systems of the device 2 while it is being used at remote
tocations for generating x-rays of horses. This avoids the need for an engineer to travel to the
tocation or have the device 2 shipped to a technician. Unlike non-portable x-ray equipment
which s kept at a particular location, a hand held portable device 2 such as that shown in the
Figures, 18 not eastly available for service or even routine maintenance. Thus, it 1s optimal to
have a sysiem 154 which includes a wireless 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 prograims and scttings of the device 2 for
raantpulation by the back oflice server 144,

00461 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 communication device 146. This aspect of the system 154 1s shown in FIG
1Q, configured to provide communication connection of the device 2 to the back office through

the operator’s compuler 132 at the location of the device 2. In thus 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 computer 132 through a communication device 136, and
uses the operator’s computer {o recetve signals and communicate the data to/from remote
processors 144, 150, In the preferred embodiment of this system shown in FIG 10, the
communication device 152 of the operator’s computer 132 1s wirelessly connected to the x-ray
device 2 and configured to wirelessly communicate with a back office communication device
146 and/or another facility cornmumcation device 156 at a remote locate relative the device 2
and the operator computer 132,

0047} As shown n FIG, 10, this communication system 1s umque in that the
functional components of the x-ray, most notably components 10 of the x-ray generator 12
(which also 15 capable of providing information regarding readmess and/or malfunction of the x-

ray tube 14}, as well as the anciliary components such as the collimator light assembly 62 and the

taser device 64, may be connected through the internal processor component 134 {o transmui
stgnals to the back-ollice server 144, In thus conbiguration, the functional components within the
housing 4 of the portable device 2 may be monitored, and the parameters of at least some of
those componcents may adjusted through signals delivered to the imnternal control processor 134
through the wireless communication device 136, In the preferred embodiment, the functional
status of the x-ray tube 14 18 provided indirectly by a signal from the generator 12 to the internal
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 communications are relayed to and from the mternal
processor through an internal wireless device within the housing 4. The wireless communication
device 136 within the housing 4 which 15 used to communicate to the back office server 144 1s
preferably the same communication device 136 which is used to communicate to the operator’s
computer 132 — thus the operator’s processor 130 15 ufilized as a relay hub lor data
communication between the device 2 and remote ocation processors (144, 150}, It is notable
that the wireless communication device 136 within the housing 4 may comprise two Or more
separate communication devices, such that at least some of the functions {or use of the device 2
may be pertormed with communication (o the operator’s computer 132 via Bluetooth
communication protocol, while communication of other funciions (such as the communication o

with the back room) may be via WIFI and transmuittal through the Internet.
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000648} As shown in FI1G. 11, the processor 134 recetves signals from a number of
the components of the device 2, such as the tniggers 36, and the internal componenis within the
imterior space 6, and 15 capable of delivering signals to the compounents. The internal processor
also 1s configured to reccive signal regarding other components {0 which may or may not receive
a return stgnal from the tniernal processor, such as receving error or service messages from
certain components (such as the hight generating component or the laser gencrating component).
The processor within the housing 4 thereby sends signals to the back office processor 144 via the
wircless device 136 comumunicating with the proximate computer 132 of the operator, which
mcludes information regarding the components of the device 2. The mformation received by the
back office processor 144 may then be compared o pre-loaded mformation in a memory storage
device at the remote location, mncluding information regarding identification of the device and iis
components. Based on comparison of the mformation received and the pre-loaded information
stored or transmitied to the back office processor 144, certain actions may be taken by the back
office processor, such as transmitting a signal initiating a service call, mmdicating a replacement
part to be delivered, or signal mitiating an alteration of the operating parameters of the device 2.
Alternatively, the mformation reccived by the back oflice processor 144 may be compiled or
organized for deltvery to a service engineer through an engineer interface 14& for action to be
laken or transmitted to memory associated with the back office processor to log the information
received.

10006491 In a preferred ecmbodiment, as shown 1in FIG. 10, the high frequency
generator 12 and the x-ray tube 14 are each 1n two-way communication with the processor within
the housing 4, for exchange of signals relating to information fransnutted to and from the
external computer 132 and/or the back office server 144, The processor 134 also 18 configured to
be 1n electrical communication with the other components within the housing 4, such as the
collimator hight component 62 and the laser component 64. Thus elecirical communication not
only provides the functions of monitoring and servicing the components of the device 2 through
the processor 134 receiving signal {or such {uncuons, it also 15 used for controlling the operation
of the device 2 1n use. This 18 done through the processor 134 recetving signals from the local
computer 132 that are either generated on site at the computer by the operator, or by signals

retayed from the back office processor 144 to the device 2, for adjusiment of the components.
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HOG650] in the preferred embodiment, therefore, the portable x-ray device 2, and
the operation thereo!, according (0 the present mvention 1s as {ollows: the x-ray device 218
wirelessly connected (configured {or communication of signals) {o the operator’'s computer 132,
which 1s in conymunication with sites over the Internet, and may also be connected with
communication link directly with a processor 150 at the facihity (e.g.: hospital or chinic) at or
near the location of use. This may be advantageous because it is a conliguration that utilizes the
powerful communication device 152 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 1s prelerably a cornputer, such as a laptop
computer as identified n the Figures, but may aiso be a cell phone with the appropriate software
for such function,

10031 The present system, in which the portable x-ray device 2 has an iniernal
processor 134 and a wireless communtcation device 136 that 1s in comrnunication 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 o
remotcly control aspects of the contral components of the deviee, the X-ray generator 12 and
image system. This allows remote access to such functions as though the service engineer were
on stie, at the location 1 which the device 2 1s used. In a preferred {orm of this aspect of the
invention, the service engineer interface 148, or a processor 144 pre-loaded with information for
making adjustments to a device 2, may be used o 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
suttability of the potential configuration options for the particular functions needed; (3) check the
tast calibration date and usage (number of exams performed, type of exams perforimed and at
what level of power, ¢tc.) and conlirm the software and [irmyware version of the device 2; (4)
download any error locks to review the type of f{ailures the system has experienced and evaluate
necessary intervention necded; (5) perform troubleshooting to wdentily and ¢valuate 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; {73 check the calibration of the system and recalibrate it f needed: or
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(8) upgrade and/or modify the Anatomical Programmer, to optumize the radiological technigues
to obtain the best possibie performance of the sysiem.

LUHERYS The system of the present invention, therefore, provides a portable x-ray
device 2 which houses a processor 134 that 1s configured to communicate o an operator

computer 132 in close proximity to the device 2 for transter information to and from the

computer processor, as well as to and from a distant processor {144, 150) (by way of
comnmunication over the Internet or other network {rom the compulier (0 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 poriable device 2, and
to alsn communicate commands and data from a back office server 144, or other remote server
150, which are located distant {from the portable device 2. The local commands, (i.¢., that which
15 generated by the operator) may include such operating parameters as the exposure time and
other functions of the device 2 {or the specific use as may directed by a technician using the
device 2, while the disiant commands (1.¢., that which 1s generated {rom the back office) may be
directed by an technician with the device supplier based on information received through the
3YSECm.

FHHERR] As s shown in FIG. 11, in the preferred form of the invention, the x-ray
high frequency voltage generator 12 1s preferably configured to be 1 direct communicalion with
the internal processor, which recetves information {from the component and provides signal to the
component for establishing x-ray exposure parameters.  Specifically, the processor 134 within
the housing 4 1s electronically connected o the x-ray generator 12, collumator light 62, laser
generator 64 and the wircless communication device 136, and 1s configured to send signal to the
indicator hight 66 on the housing 4 and to receive signal from a trigger 36 of the handles (24, 26).
The internal processor conununicates through the wireless communication device 136 in the
housing 4 to the operator computer 132 via wireless connection (o 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 prelerred embodiment, this operation mode of the system
provides functional operation of activity and transmitting the x-ray function and 1mage.,

000654} The system also provides a service, or trouble-shooting, mode by
cotnmunication over the Internet with a remote processor 144, 156, In the preferred torm of the

mvention the service mode of operation uitlizes the communication hink between the portable
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device 2 and the computer 132 to facilitate a relay of signals to/from the computer 132 with a
remote server 144, 150, In a preferred embodiment, the system may be operated in either the
operation mode or the service mode independently, or simultaseously.,

[O0055] it should be cmiphasized that the above-described embodiments,
particulariy, any “preferred” embodiments, are possible examples of implementations, merely set
forth for a clear understanding of the principles of the mvention. Vanations and modilications
raay be made 1o the above-described embodimeni(s) of the invention without substantially
departing from the spirit and principles of the invention. All such modifications are intended {o

be mncluded herein within the scope of this disclosure and protecied by the {ollowing claums.
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CLAIMS

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 being encased by the housing within the interior space, said housing
having a side wall defined by a length of the housing wall arrangement, a front wall
comprising a collimator adjustment mechanism to adjustably define an area of
radiographic exposure, and an opposing rear wall defined by a rear portion of the
housing 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, the side handle being positioned in a fro.nt portion of the length of the
housing wall arrangement;

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

a first actuator trigger positioned adjacent the ﬁrst end of one of either the side or rear

handle, said first actuator trigger being configured to control a radiological function of

the device; and
a second actuator trigger positioned adjacent the second end of said either the side or rear
handle, said first and second actuator triggers being positioned adjacent opposing ends

of the gripping portion of said handle.
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The portable device of Claim 1, 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 2, 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 3, wherein:

said first and second actuators of the rear handle are configured to provide a switch to
initiate x-ray exposure and said third and fourth actuator of the side handle are
configured to provide control a light emitted from the device to identify a target of an

X-ray exposure.

The portable device of Claim 3 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 3 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 is

located at a position for a user to simultaneously grip the rear handle with the other hand
to support the device, and said actuator triggers being positioned for the user to manipulate

at least one trigger of each handle simultaneously while holding the device.
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The device of Claim 1 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 housing has a side length with a central axis separating
a front portion and a rear portion of the length, said rear wall having a rear central axis,

sald side handle being positioned in 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 9 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 10 wherein the axial line of the side handle resides generally parallel

the axial line of the rear handle.

A portable handheld x-ray device having a main body with a side wall defining a

characteristic width of the body, a rear portion defining a characteristic height of the body,
and an opposing front portion with a front wall comprising a collimator adjustment
mechanism that adjustably defines an area of radiographic exposure, said main body having
an inner space encasing an x-ray generator and x-ray tube and an exposure control

processor, the portable handheld x-ray device further comprising;
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a side handle located adjacent to a front portion of 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 intermediate gripping portion between said ends, said gripping
portion being configured for a user to hold the handle to support the device at a location
adjacent the side wall,;

a rear handle located adjacent to a rear wall in the rear portion of the main body, said rear
handle having a first end and a second end and an intermediate gripping portion
between said ends, said gripping portion configured for a user to hold the rear handle
to support the device at a location adjacent the rear wall;

a first actuator trigger positioned on a first of either the side or rear handle, said actuator
trigger being electrically connected to said exposure cdntrol processor to provide
control for activation of a first function while the user holds the side and rear handles;

and

a second actuator trigger positioned on said first handle, said first and second actuator

triggers being positioned adjacent to opposing ends of the gripping portion of said

handle.

The portable handheld x-ray device of Claim 12, wﬁerein a second handle of said either
the side or rear handle includes third and fourth actuator triggers, each positioned adjacent
“the gripping portion of said second handle and exposed to enable pressing by a user holding
both handles, the actuator triggers of said second handle being configured to activate a

second function of the device.
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The portable handheld x-ray device of Claim 13, wherein the actuator triggers of each
handle are positioned in a configuration that allows a user to activate the first and second

functions while holding the device with a hand on each handle.

The portable handheld x-ray device of Claim 14, wherein at least one of said actuator
triggers of the first handle 1s in a position for a user to activate said first function with a
thumb of a hand holding said first handle, while at least one of said actuator triggers of the

second handle 1s 1n a position for a user to activate said second function with a thumb of a

hand holding said second handle.

The portable handheld x-ray device of Claim 15, wherein each trigger of the second handle
1s configured with electrical connection to control a light emitting from a front portion of

the device, and each trigger of the first handle is configured with electrical connection to

activate x-ray exposure by the device.

The portable handheld x-ray device of Claim 12, wherein the side handle is integral with

the side wall and said rear handle is integral with the rear Wall.

The portable handheld x-ray device of Claim 16, wherein each of the first and second ends

of the side handle is secured to the side wall, and each of said first and second ends of the

rear handle 1s secured to the rear wall.

The portable handheld x-ray device of Claim 12, 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.
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The portable handheld x-ray device of Claim 12, wherein said main body has a body length
between a front end and a rear end, said gripping portion of the side handle 1s positioned

adjacent the front end of the main body and said rear handle extends beyond the main body.

The portable handheld x-ray device of Claim 20, wherein the main body has a length with
a midline at the center of the body, said side handle being located between the front end

and said midline and said rear handle being located at an extent away from the midline.

The portable handheld x-ray device of Claim 12, wherein said main body has an overall
length between a front end and a rear end, and the gripping portion of the side handle is
located at a distance from the gripping portion of the rear handle, wherein satd distance

between said gripping portions is more than half of said body length.

The portable handheld x-ray device of Claim 12, wherein a support strap connector is

located adjacent each end of the side handle and each end of the rear handle.

A portable handheld x-ray device having a main body with an elongated side wall
arrangement, a front wall comprising a collimator adjustment mechanism that adjustably
defines an area of radiographic exposure, and an opposing rear wall, said main body having

an 1nner space encasing an x-ray generator and x-ray tube and a control processor, the

portable handheld x-ray device comprising;

a side handle located adjacent to a front portion of the side wall and having an elongated
first gripping portion positioned adjacent an extent of said side wall:

a rear handle located adjacent to the rear wall and having an elongated second gripping

portion positioned adjacent said rear wall:
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a pair of actuator triggers located at opposite ends of the gripping portion of either the side
handle or rear handle, said actuator triggers each being configured as a switch for a user
to control a function of the device while holding the device at said gripping portions of

the side and rear handles.

The portable handheld x-ray device of Claim 24 further comprising:

a second pair of actuator triggers located at 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 gripping portions of the side and rear handles.

The portable handheld x-ray device of Claim 25, wherein the first pair of actuator triggers
1s 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 actuator triggers is located on the rear
handle and 1s configured to control activation of an x-ray exposure, such that a user may

simultaneously operate both functions of the device while holding the device at both

handles.

The portable handheld x-ray device of Claim 24, wherein said main body has a body length
between the rear wall and a front end of the device, said side handle is located adjacent the

front end of the device and said rear handle extends beyond the main body.

The portable handheld x-ray device of Claim 27, wherein the side wall arrangement

comprises a generally planar segment and an indented segment, said indented segment

being located adjacent the front end of the device adjacent said side handle.
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The portable handheld x-ray device of Claim 28, wherein the main body has a length with
a midline at the center of the body, said side handle being located between the front end

and said midline and said rear handle being located at an extent away from the midline.

The portable handheld x-ray device of Claim 29, wherein the gripping portion of the side
handle and the gripping portion of the rear handle are positioned at a separation distance,

said separation distance being greater than half of said body length.

A portable handheld x-ray device, comprising:

a main body having a front end and a rear end:

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 a first 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 elongated extent along a second axis, and configured for a user to
hold the rear gripping portion with a second hand while using the x-ray device;

said side and rear gripping portions being positioned such that a user may hold and use the
device while the side handle is on either the left side or the right side of the user; and

wherein at least one of said handles has an actuator trigger located at each end of the
elongated extent of the gripping portion, each actuator trigger being configured to
provide a switch for a user to control a function of the device while supporting the

device by holding said gripping portions of the handles.
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The portable handheld x-ray device of Claim 31, wherein each actuator trigger comprises
a button residing on a plattorm which 1s positioned at an angle relative to the axis of the

gripping portion of said handle.

The portable handheld x-ray device of Claim 31, wherein the actuator triggers are located
on the side handle and configured to control a first function of the device, the device further
comprising a second pair of actuator triggers located on the rear handle and configured to
control a second function of the device, each of said four actuator triggers comprising a

button positioned at an angle relative to the axis of the gripping portion of the respective

handle.

A portable x-ray system, comprising;

a portable handheld 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 x-ray device;

an operator computer located in proximity of the x-ray device for wireless communication
between the computer and the x-ray device; and

a remote location communication device configured to receive a signal from the operator
computer, wherein the signal received at the remote location communication device is
generated by the x-ray device and relayed through the operator computer,

“said remote communication 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 x-ray device.
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35.  The system of Claim 34 wherein the system comprises two-way communication between
the x-ray device and a remote computer, wherein an internal communication device within
the housing of the x-ray device 1s wirelessly connected to a wireless communication device
of the operator computer, and wherein the operator computer 1s in communication with a
communication device of said remote location processor, and wherein said remote location
processor 1s configured to send and receive signals with the x-ray device and to alter one

or more parameters of the x-ray device.

36.  Thesystem of Claim 35 wherein at least one of said x-ray components is a high frequency
x-ray generator which 1s in communication with the processor within the housing, and said
remote location processor 1s configured to send signals to the portable handheld x-ray

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

29276340.1
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