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Description
Technical Field

[0001] The presentdisclosure relates to ultrasound di-
agnostic devices in general and, more particularly, to ul-
trasound diagnostic apparatus with easy disassembly
and assembly, which improve performance and allow
easy disassembly and assembly.

Background

[0002] Ultrasounds refer to sound waves with frequen-
cies higher than the upper limit of human adult hearing,
an average of which is approximately 20, 000 hertz. Ul-
trasounds have been used in various fields, including
therapeutic and diagnostic fields. One popular diagnostic
application is ultrasound imaging, which creates images
of internal body structures, such as internal organs, ves-
sels, bones and muscles, etc. When ultrasounds pulses
are sent into tissues inside the body, due to the different
acoustic impedances of the tissues, the ultrasounds will
be reflected anywhere there are changes in the acoustic
impedance. The return sound waves will be converted
into electrical pulses and processed into a digital image
for display. For example, obstetric/prenatal ultrasound is
a widely used technique in pregnancy examination,
which uses ultrasound waves to create visual images of
the developing embryo or fetus in the mother's womb.
[0003] Conventional ultrasound diagnostic devices
usually have a computer with a large sized case having
different components installed therein. Those compo-
nents are scattered inside the case and are connected
by various cables. In the conventional ultrasound diag-
nostic devices, however, the scattered distribution and
assembly of various components and connecting cables
ay interfere transmission of ultrasound and electrical
pulses. In addition, the structural layout in the conven-
tional ultrasound diagnostic devices may negatively af-
fect heat dissipation, compromising overall device per-
formance and imaging quality. Moreover, the above scat-
tered layout makes it difficult and inconvenient for a tech-
nician to maintain, inspect, and repair components inside
the computer case. For example, inspection and repair
of certain components often requires disassembly of
neighboring components, sometimes even the whole de-
vice. Furthermore, as some components are permanent-
ly secured onto an interior surface of the casing or man-
ufactured as part of the casing, repair personnel often
have to squat down to reach the components inside the
casing.

[0004] CN 104306020 A relates to medical instru-
ments, particularly to a portable B ultrasonic device.
[0005] Thus, there is a need to develop ultrasonic di-
agnostic systems and apparatus that reduce interferenc-
es in ultrasonic and electrical pulses, provide efficient
heat dissipation, allow easy disassembly, assembly, and
maintenance, and overcome the limitations of conven-
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tional ultrasound diagnostic devices.
SUMMARY

[0006] The present disclosure includes an exemplary
ultrasound diagnostic apparatus with easy assembly and
disassembly. Embodiments of the apparatus comprise
an outer casing, which includes a motherboard module
having one or more motherboard guiding plugs and one
or more motherboard ports installed thereon to facilitate
the assembly, and afirst outer-casing sliding device. Em-
bodiments of the apparatus also comprise a main case
structure being housed by the outer casing. The main
case structure includes an 1/0 module, a power-supply
module to receive a power supply and provide the power
supply to the ultrasound diagnostic apparatus, a trans-
ducer panelmodule coupled to the /O module and having
a transceiver and a transducer information-processing
module installed thereon, the transceiver being coupled
to a transducer to emit and receive ultrasound electrical
signals and the transducer information-processing mod-
ule converting the received ultrasound electrical signals
into digital information. The main case structure also in-
cludes a carrier board module coupled to the I/0O module
and to the transducer information-processing module via
the 1/0 module and having a PC module installed thereon
to process the converted digital information and transmit
the processed digital information to an output device cou-
pled to the one or more motherboard ports, the PC mod-
ule being coupled to the motherboard module. It further
includes one or more carrier-board guiding holes to re-
ceive the one or more motherboard guiding plugs and
guide the assembly, one or more carrier-board ports to
inter-plug in the one or more motherboard ports and fa-
cilitate data communications between the motherboard
module and the carrier board module, and a first main-
case sliding device to slide in the first outer-casing sliding
device and facilitate the main case structure to move rel-
ative to the outer casing along the first outer-casing slid-
ing device during the assembly and disassembly. In the
embodiments of the apparatus, the motherboard module
and the 1/0 module are installed on the main case struc-
ture’s two opposite sides perpendicular to the transducer
panel module and the carrier board module to allow the
easy assembly and disassembly.

[0007] The invention is defined by the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1illustrates an exemplary ultrasound diagnostic
apparatus consistent with the present disclosure.
FIG. 2 illustrates a side view of an exemplary main
case structure of the exemplary ultrasound diagnos-
tic apparatus of FIG. 1.

FIG. 3 illustrates a cutaway view of an exemplary
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main case structure of FIG. 2.

FIG. 4 illustrates another exemplary embodiment of
a main case structure of the exemplary ultrasound
diagnostic apparatus of FIG. 1.

FIG. 5 illustrates a cutaway view of an exemplary
outer casing of the exemplary ultrasound diagnostic
apparatus of FIG. 1.

FIG. 6 illustrates an exemplary assembly of the ex-
emplary main case structure of FIG. 2 with the ex-
emplary outer casing of FIG. 5.

FIG. 7 illustrates a rear view of an exemplary assem-
bly of FIG. 6.

FIG. 8 illustrates a side view of an exemplary struc-
tural connections among components of the exem-
plary main case structure of FIG. 2 and those of the
exemplary outer casing of FIG. 5.

FIGS. 9A, 9B, and 9C illustrate part of an exemplary
power module of an exemplary main case structure
of FIG. 2.

FIGS.10A,10B, and 10C illustrate exemplary sliding
mechanisms between the exemplary main case
structure of FIG. 2 and the exemplary outer casing
of FIG. 5.

DETAILED DESCRIPTION

[0009] Reference will now be made in detail to the ex-
emplary embodiments illustrated in the accompanying
drawings. Wherever possible, the same reference num-
bers will be used throughout the drawings to refer to the
same or like parts.

[0010] Apparatus disclosed herein address the above
described needs. For example, exemplary embodiments
include a main case structure and an outer casing hous-
ing the main case, wherein through one or more mech-
anisms, such as sliding wheels, ball rollers, sliding bars,
sliding slots, etc., the main case structure may move rel-
ative to the outer casing, and may further be detached
from the outer casing when needed. For an accurate and
secure connection during normal operation, the outer
casing may include one or more positioning pins to be
fitted into corresponding positioning holes on the main
case structure. Alternatively, the main case structure may
include one or more positioning pins to be fitted into cor-
responding positioning holes on the outer casing. As a
result, the main case structure, along with the structural
componentsinstalled inside, may be easily displaced and
exposed for repair or maintenance. The outer casing may
include a mother board containing a plurality of ports for
connecting with a user display, an input device, a printer,
and other devices. Some embodiments may include one
or more insulation walls, one end of which may be se-
cured onto an interior surface of the main case structure,
to separate a transducer module and a processing mod-
ule from each other. The insulation walls may be made
of materials or coated with materials capable of reducing
or substantially eliminating signal interference, such as
zinc-coated metal sheets. As a result of signal interfer-
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ence prevention, the diagnosis accuracy and overall de-
vice performance may be improved. Still other embodi-
ments may include a battery insulation wall, to further
prevent signal interference from the batteries. A battery
installing panel on which the battery is installed may be
connected to the main case structure, facilitating easy
removal and inspection.

[0011] FIG. 1 illustrates an exemplary ultrasound di-
agnostic apparatus consistent with the present disclo-
sure. The exemplary ultrasound diagnostic apparatus
100, as shown in FIG. 1, includes a main case structure
110, an outer casing 120, an output device 130, an input
device 140, a transducer array 150, and apparatus
wheels 160. Main case structure 110 is housed inside
outer casing 120. Output device 130 and input device
140 are connected to some ports on outer casing 120.
In some embodiments, output device 130 and input de-
vice 140 may be housed in one device. In some embod-
iments, apparatus 100 may include more than one output
device 130 and input device 140.

[0012] In some embodiments, output device 130 is a
display device, such as a computer monitor, a laptop, a
desktop, a touch screen, a smart phone, a TV set, a pro-
jector, or any of other display devices. In some embodi-
ments, output device 130 may be a printer, afaxmachine,
image processing equipment, an email device, or any of
other output devices to output ultrasound analytical data.
In some embodiments, apparatus 100 may include more
than one output device 130. Output device 130 may
present to the user various data relating to the perform-
ance and operation of the apparatus, such as record of
the patient, information about the patient’s organs under-
going ultrasonic diagnosis, information about operation
modes, videos or pictures obtained from the ultrasonic
diagnosis, and environment condition information such
as temperature and humidity.

[0013] Input device 140 could be a keyboard, a touch
panel, atablet, alaptop, a desktop, or other input devices.
Through input device 140, a user may input apparatus
control parameters and operation instructions, such as
parameters relating to transmission of ultrasound pulses
(frequency, timing, angle, etc.), and parameters control-
ling operation conditions of the apparatus or output dis-
play.

[0014] Transducer array 150 may include one or more
transducers. Transducers may convert electrical signals
to ultrasound pulses, and vice versa. Transducer array
150 may include transducers of different shapes, sizes,
or models. The transducers may use different frequen-
cies, and contain various numbers of elements.

[0015] Apparatus wheels 160 support apparatus 100
on a movable horizontal platform. Embodiments of the
present disclosure may also be used in other types of
ultrasound diagnostic apparatus such as those placed
on a fixed platform, or affiliated to a larger piece of medical
equipment.

[0016] FIG. 2 llustrates an exemplary side view of main
case structure 110 of the exemplary ultrasound diagnos-
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tic apparatus of FIG. 1. As shown in FIG. 2, main case
structure 110 includes a transducer module 210, a proc-
essor module 220, and a power module 230, each illus-
trated in a dashed box, respectively. In some embodi-
ments, main case structure 110 may also include a trans-
ducer insulation wall 218.

[0017] In some embodiments, transducer module 210
may include one or more transducer ports 212, one or
more transducer panels 214 having transducer ports 212
and one or more transceivers (not shown in FIG. 2) install
thereon, and a transducer-panel baseboard 216 for in-
stalling the transducer panels 214. Transducer ports 212
may be coupled to transducers in array 150 of FIG. 1.
Corresponding to the number and sizes of transducer
ports 212 and transducers in array 150, main case struc-
ture 110 may further include one or more transducer win-
dows (now shown in FIG. 2) through which the transduc-
ers in array 150 are connected to the transducer ports.
Transducer panels 214 have one or more transducer
ports 212, transceivers, and an information-processing
module installed thereon. The transceivers can transmit
or receive ultrasound electrical signals to or from an ob-
jectunderdiagnosis. The information-processing module
can convert the ultrasound electrical signals into digital
information. Transducer-panel baseboard 216 is used to
install transducer panels 214. Transducer-panel base-
board 216 may be permanently secured to or detachable
from an interior surface of main case structure 110.
Transducer-panel baseboard 216 may contain one or
more materials capable of reducing or eliminating signal
interference, such as zinc-coated metal sheets.

[0018] Transducer-panelbaseboard216isinstalledon
transducer insulation wall 218. Transducer insulation
wall 214 is mounted onto an interior surface of main case
structure 110 at one end portion or at both ends of struc-
ture 110, separating transducer module 210 and proces-
sor module 220 from each other and creating two rela-
tively closed spaces. Transducer insulation wall 218 may
contain one or more materials capable of eliminating or
reducing signal interference between transducer module
210 and processor module 220, and interference from
other components as well. For example, transducer in-
sulation wall 218 may be made of zinc-coated metal
sheets. Transducer insulation wall 218 may substantially
surround transducer module 210, or alternatively sub-
stantially surround processor module 220, to improve sig-
nal interference prevention. In some embodiments,
transducer insulation wall 218 divides an internal space
of main case structure 110into tworelatively closed spac-
es vertically or horizontally, one closed space with trans-
ducer module 210 installed therein, and the other closed
space with processor module 220 and power module 230
installed therein. In some embodiments, transducer in-
sulation wall 218 may be of different designs and shapes,
and may divide the internal space of main case structure
110 into spaces with different shapes and orientations.
[0019] In some embodiments, transducer module 210
may include one or more transducer fans 219, for heat
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dissipation purpose. In some embodiment, as shown in
Fig. 2, transducer fans 219 are installed in a bottom sec-
tion of main case structure 110. Corresponding to a po-
sition of transducers fans 219, one or more ventilation
openings may be configured on the casing of main case
structure 110. The size and design of the ventilation
openings may vary, depending on the working environ-
ment conditions, and an overall design of the apparatus.
[0020] WithreferencetoFIG.2,insome embodiments,
processor module 220 may include a carrier board mod-
ule 222, a PC module 224 installed on module 222, a PC
fan 226 installed on module 224, and a carrier-board
baseboard 228 for installing module 222. In some em-
bodiments, processor module 220 may include one or
more carrier-board fans 229. In some embodiments, car-
rier-board fans 229 are located near a bottom of main
case structure 110.

[0021] Processor module 220 is configured to process
and store data and information including ultrasound sig-
nals, parameter information, and patient information.
Module 220 may also generate ultrasonic image and vid-
eo/audio signals for display to the user, and store and
perform user instructions such as apparatus control pa-
rameters. Processor module 220 may include any ele-
ments that control and coordinate the operation of other
parts of the ultrasound diagnostic apparatus 100, for ex-
ample, a central processing unit (CPU), a microproces-
sor, a graphics processing unit (GPU), an application
specific integrated circuit (ASIC), a field-programmable
gate array (FPGA), a complex programmable logic de-
vice (CPLD), a printed circuit board (PCB), a digital signal
processor (DSP), a memory, etc.

[0022] In processor module 220 as shown in FIG. 2,
PC module 224 may have a PC fan 226 installed thereon
for dissipating heat generated by components of PC
module 224. In some embodiments, PC module 224 may
include a memory or a hard drive for data storage, and
a CPU or GPU for data processing and digital image gen-
eration. Carrier-board baseboard 228 is used to install
carrier board module 222, which has PC module 224 and
other components installed thereon. Baseboard 228 may
include one or more materials capable of reducing or
eliminating signal interference, such as zinc-coated met-
al sheets.

[0023] In some embodiments, processor module 220
may include one or more carrier-board fans 229 for dis-
sipating heat generated from components installed on
carrier board module 222. In some embodiments, as
shown in FIG. 2, carrier-board fans 229 are located near
a bottom of main case structure 110. Corresponding to
the position of carrier-board fans 229, one or more ven-
tilation openings may be configured on the casing of main
structure 110. The size and design of the ventilation
openings may vary, depending on working environment
conditions and an overall design of the apparatus.
[0024] Still referring to FIG. 2, in some embodiments,
power module 230 may include an AC-DC (alternating
current to direct current) converter 232, a power-supply
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filter panel 234, and a power-supply adapter 236. AC-
DC converter 232 includes an input power socket to re-
ceive a power supply in a form of an alternating current,
and converts it to a direct current power supply. The con-
verted direct current power supply is provided to power-
supply adapter 236 for adapting to a voltage required by
components installed in main case structure 110 and out-
er casing structure 120. In some embodiments, AC-DC
converter 232 may also include an output power socket
to provide a power supply in a form of an alternating cur-
rent. FIGS. 9A-9C illustrate part of an exemplary power
module 230 of an exemplary main case structure of FIG.
2. Asillustrated in FIGS. 9A-9C, power-supply filter panel
234 may be installed on AC-DC converter 232 to insulate
signal interference caused by converter 232. In some
embodiments, Panel 234 and converter 232 may form a
functioning module, which is placed in a relatively closed
insulation box 900, as shown in FIG. 9B. The insulation
box can further eliminate or minimize signal interference
on other components installed in main case structure
110. In some embodiments, the insulation box is not com-
pletely sealed, but with some openings for heat dissipa-
tion.

[0025] Referring backtoFIG.2,in some embodiments,
power module 230 may further include a battery 238, and
abattery insulation wall 239. Battery 238 of power module
230 may be installed in a close vicinity of a surface of
main case structure 110. For example, as shown in FIG.
2, battery 238 is installed in a top section of main case
structure 110, with one side parallel to the top surface of
main case structure 110. Battery 238 may be installed
on an installing panel that is attached to an interior sur-
face of main case structure 110. This may facilitate easy
removal, assembly, and maintenance of the battery and
its neighboring components.

[0026] Battery insulation wall 239 helps insulating or
separating the battery from transducer module 210, proc-
essor module 220, and other components inside main
case 200, and eliminating or reducing signal interference
caused by the battery on other components. The battery
insulation wall may contain one or more materials capa-
ble of eliminating or reducing signal interference, such
as zinc-coated metal sheets, to further prevent signal in-
terference.

[0027] In some embodiments, battery 238 may be in-
stalled on battery insulation wall 239, which may be in
turn installed on carrier-board baseboard 228. One end
of battery insulation wall 239 may be coupled to a top
portion of main case structure 110. This configuration
facilitates easy maintenance and replacement of the bat-
tery when a battery failure or malfunction occurs. It can
also eliminate or reduce signal interference caused by
the battery on other components.

[0028] WithreferencetoFIG. 2, in some embodiments,
main case structure 110 may further include one or more
handles 240 mounted on its exterior surface, and asliding
means 250 located on its bottom surface, to facilitate
easy assembly and disassembly. In some embodiments,
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sliding means 250 may include one or more sliding bars
252 and sliding wheels 254. In some embodiments, slid-
ing mechanisms 252 and 254 may be sliding bars, sliding
slots, ball rollers, or any other sliding means.

[0029] FIG. 3 illustrates a cutaway view of the closed
space including processor module 220 in main case
structure 110 of FIG. 2. As shown in FIG. 3, the closed
space of main case structure 110 includes processor
module 220 installed therein. For comparison, the right
side of main case structure 110 in FIG. 1 shows compo-
nents (such as transducer ports coupled to transducer
array 150) installed in the other closed space. As shown
in FIG. 3, main case structure 110 may further include
one or more handles 240, a PC fan 226, a hard drive
300, a Wi-Fi module 302, one or more main-case posi-
tioning pillars 304, one or more carrier-board guiding
holes 306, one or more carrier-board ports 308, an adapt-
er insulation wall 310, a power supply adapter 236 in-
stalled on transducer insulation wall 218, one or more
carrier-board fans 229, one or more sliding mechanisms
252, an AC-DC converter 232, and an input/output (I/O)
module 312.

[0030] Withreference to FIG. 3, processor module 220
may include PC module 224 (not shown in FIG. 3), PC
fan 226 installed on PC module 224, carrier board module
222, hard drive 300 and Wi-Fi module 302 installed on
carrier board module 222, and one or more carrier-board
fans 229. Wi-Fimodule 302 may be configured to transmit
and receive, through a Wi-Fi connection, information
such as apparatus control parameters, patient informa-
tion, video and audio signals. In some embodiments, Wi-
Fi module 302 or its components (e.g., a Wi-Fi antenna)
may be attached to an exterior surface of main case struc-
ture 110.

[0031] In some embodiments, main-case positioning
pillars 304 are to be coupled to or received by corre-
sponding positioning holes on outer casing 120 (not
shown in FIG. 3). Carrier-board guiding holes 306 are to
couple with or receive corresponding guiding plugs on
outer casing 120 (not shown in FIG. 3). In addition, main
case structure 110 may include one or more carrier-board
ports 308 to couple with corresponding motherboard
ports on outer casing 120 (not shown in FIG. 3). More
details will be provided below.

[0032] In some embodiments, power supply adapter
236 is installed on transducer insulation wall 218, and is
further covered by an adapter insulation wall 310. Trans-
ducer insulation wall 218 and adapter insulation wall 310
form a relatively closed space, insulating power supply
adapter 236 from causing signal interference on other
components installed in main case structure 110.
[0033] In some embodiments, one or more carrier-
board fans 229 are installed below power supply adapter
236 to dissipate heat generated by components of proc-
essor module 220 and adapter 236. To further heat dis-
sipation, one or more ventilation openings may be con-
figured near a bottom and/or top portion of main case
structure 110. The size and design of the ventilation
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openings may vary, depending on working environment
conditions and an overall design of the apparatus.
[0034] Insomeembodiments, asshowninFIG. 3, main
case structure 110 may include one or more sliding mech-
anisms 252 (such as sliding bars, sliding slots, sliding
wheels, or ball rollers) installed on an exterior bottom
surface of main case structure 110. Sliding mechanisms
252 couples with corresponding sliding means (such as
sliding slots, sliding bars, sliding wheels, or ball rollers)
installed on an interior bottom surface of the outer casing,
such that main case structure 110 can slide along the
sliding means on the outer casing and move relative to
the outer casing. In some embodiments, sliding mecha-
nisms 252 may be installed on an exterior side or top
surface of the main case structure 110, and the sliding
means on the outer casing may be installed on an interior
side or top surface of the outer casing. Any type of sliding
mechanisms, such as sliding slots, sliding bars, sliding
wheels, or ball rollers, may be used to achieve relative
displacement between the main case structure and the
outer casing.

[0035] Insome embodiments, main case structure 110
may include one or more handles 240, with which a user
may manually move or pull main case structure 110 into
or out of the outer casing. Acting in concert with sliding
means 252 on main case structure 110 and the sliding
means on the outer casing, handles 240 can facilitate
the placement or displacement of main case structure
110 easily. As an alternative to handles 240, in some
embodiments, one or more screw-rod mechanisms may
be installed between main case structure 110 and outer
casing 120, to facilitate the assembly or disassembly of
main case structure 110 with or out of outer casing 120.
For example, one or more screw-rods are installed on
outer casing 120, and main case structure 110 is coupled
to one or more screw nuts on the screw-rods. When the
screw-rods is rotated, the screw nuts move along the
screw-rods linearly, thereby moving main case structure
110 into or out of outer casing 120 along the screw-rods.
The screw-rod mechanisms can also help align compo-
nents on main case structure 110 with those on outer
casing 120.

[0036] As explained previously, a power-supply filter
panel may be installed on AC-DC converter 232. The
filter panel and converter 232 form a functioning module,
which is placedin arelatively closed insulation box, which
can eliminate or minimize signal interference on other
components installed in the main case structure 110. In
addition, the insulation box is not completely sealed, but
with some openings for heat dissipation.

[0037] 1/O module 312 connects transducer module
210 to processor module 220, facilitates transmission of
information and signals between transducer module 210
and processor module 220. In some embodiments, I/0O
module 312 may include various ports, such as one or
more ports for HDMI, USB, VGA, or LAN connection, for
transmission of data.

[0038] FIG. 4 illustrates another exemplary embodi-
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ment of main case structure 110 of the exemplary ultra-
sound diagnostic apparatus of FIG. 1. As shown in FIG.
4, main case structure 110 includes a hard drive port 402
on its top portion for receiving hard drive 300, and one
or more hard drive screws 404 for securing hard drive
300 onto the top portion of main case structure 110. Com-
paring to the embodiment shown in FIG. 3 in which hard
drive 300 is installed on carrier board module 222, hard
drive 300 in the embodiment shown in FIG. 4 is secured
onto a place close to an upper surface of main case struc-
ture 110. In some embodiments, hard drive 300 may be
installed in another place close to a surface of the main
case. This arrangement allows easy maintenance and
removal of hard drive 300. When a technician maintains
or replaces hard drive 300, the technician only needs to
pull main case structure 110 out of outer casing 120,
unscrew hard drive screws 404, and take hard drive 300
out from hard drive port 402. Further, in some embodi-
ments, hard drive port 402 may be coupled to carrier
board module 222 (not shown in FIG. 4), and hard drive
300 may be covered by a hard drive insulation wall to
separate the hard drive from other components inside
the main case structure, thus further preventing causing
signal interference. The insulation wall may be made of
materials or coated with materials capable of reducing
or substantially eliminating signal interference, such as
a zinc-coated metal sheet.

[0039] FIG. 5 illustrates an exemplary embodiment of
outer casing 120 of the exemplary ultrasound diagnostic
apparatus of FIG. 1. As shown in FIG. 5, outer casing
120 may include one or more outer-casing positioning
holes 502 to be coupled to or receive main-case posi-
tioning pillars 304 (as shown in FIG. 3), a motherboard
module 510, one or more outer-casing ventilation open-
ings 520, one or more sliding means 530 such as a sliding
slot, and one or more transducer windows 540 corre-
sponding to the transducer windows on the main case
structure 110 (not shown in FIG. 5).

[0040] Motherboard module 510 may be manufactured
as part of, or permanently secured onto or detachable
from outer casing 120. In some embodiments, as shown
in FIG. 5, motherboard module 510 is located on one
side of outer casing 120. Motherboard module 510 may
further include one or more ports for connecting with out-
put device 130 and input device 140. In some embodi-
ments, motherboard module 510 may include one or
more motherboard guiding plugs 512 and one or more
motherboard ports 514. During the process of plac-
ing/connecting main case structure 110 into/to outer cas-
ing 120, motherboard guiding plugs 512 contact and con-
nect with carrier-board guiding holes 306 on main case
structure 110 (as shown in FIG. 3) first, accurately align-
ing and connecting carrier-board ports 308 on main case
structure 110 (as shownin FIG. 3) with motherboard ports
514. When a close connection between carrier-board
ports 308 and motherboard ports 514 is almost complet-
ed, outer-casing positioning holes 502 touch and connect
with main-case positioning pillars 304 (as shown in FIG.
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3). As carrier-board ports 308 are closely connected with
motherboard ports 514, main-case positioning pillars 304
are also closely fitted into outer-casing positioning holes
502, effectively affixing main case structure 110 and out-
er casing 120 together. Outer casing 120 can exchange
information with output device 130 and input device 140
(as shown in FIG. 1) via motherboard module 510. Also,
outer casing 120 can provide heat dissipation through its
ventilation openings 520 and transducer window 540.
Moreover, outer casing 120 can provide main case struc-
ture 110 with protection against dust.

[0041] With reference to FIG. 5, outer-casing ventila-
tion openings 520 facilitate heat dissipation, and may be
arranged near a bottom and/or top portion of outer casing
120. In some embodiments, outer-casing ventilation
openings 520 may be configured at a location corre-
sponding to that of ventilation openings on main case
structure 110 (not shown in FIG. 5). The size and design
of ventilation openings 520 may vary, depending on
working environment conditions and an overall design of
the apparatus.

[0042] Sliding means 530 work with sliding mecha-
nisms 252 on main case structure 110 (shown in FIGS.
2 and 3) to facilitate a movement of main case structure
110 relative to outer casing 120 along a track, enabling
an easy and accurate assembly of main case structure
110 with outer casing 120 and an easy disassembly of
the two. For example, as illustrated in FIG. 10A, sliding
mechanism 252 such as a sliding bar on main case struc-
ture 110 is coupled to and slides in sliding means 530
such as a sliding slot on outer casing 120, such that struc-
ture 110 and casing 120 can slide relative to each other
to facilitate placement/displacement of structure 110 in-
to/out casing 120. A sliding mechanism may be installed
on a bottom, top, or side exterior surface of main case
structure 110 and a corresponding sliding mechanism
may be installed on a bottom, top, or side interior surface
of outer casing 120, to facilitate relative movement be-
tween main case structure 110 and outer casing 120. In
some embodiments, main case structure 110 and outer
casing 120 may be assembled together by one or more
fastening means, such as screws and hinges, and can
be disconnected by unfastening the fastening means.
[0043] Referring to FIG. 5, when sliding mechanism
252 on main case structure 110 (not shown in FIG. 5)
moves along sliding means 530 such as a sliding slot on
outer casing 120, the main case structure moves relative
to the outer casing for assembly or disassembly. The
main case structure may be further pulled out of the outer
casing when needed, for example, for purposes of main-
tenance or repair. Beside facilitating smooth movement
of main case structure 110 within outer casing 120, sliding
mechanism 252 and sliding means 530 can also help
align carrier-board ports 308 on main case structure 110
(as shown in FIG. 3) with motherboard ports 514 on outer
casing 120 on a same axis, facilitating an easy and ac-
curate connection between them.

[0044] In some embodiments, sliding means 530 may
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include one or more sliding stoppers 1002 at one of its
end sections (as illustrated in FIG. 10B). Sliding stoppers
1002 can be elastic stopping devices (such as elastic
flaps) or rigid stopping devices (such as rigid baffles).
Sliding stoppers can restrict the sliding movement of
main case structure 110 within a certain limit. For exam-
ple, a sliding stopper may be installed at sliding means
530’s end closer to motherboard module 510 (as shown
in FIG. 5). The sliding stopper can control a distance of
main case structure 110 traveling into outer casing 120,
such that the movement of main case structure 110 may
be hindered once it reaches the motherboard module.
This arrangement can prevent carrier-board ports 308
on main case structure 110 (as shown in FIG. 3) from
clashing with motherboard ports 514 on outer casing 120,
avoiding damages to ports 208 and 514.

[0045] Sliding means 250 on main case structure 110
(shown in FIG. 2) and sliding means 530 on outer case
120 (shown in FIG. 5) can be any type of sliding mech-
anisms such as one or more sliding bars, sliding slots,
sliding tracks, sliding wheels, or ball rollers, etc. For ex-
ample, as illustrated in FIG. 10C, main case structure
110 includes one or more sliding wheels 254 to move
relative to outer casing 120. In some embodiments, slid-
ing wheels 254 facilitate sliding bar 252 to slide in sliding
slot 530 smoothly. Sliding wheels 254 may be cylindrical,
spherical, and any other shapes. Sliding wheels 254 may
be installed on a top, bottom, or side exterior surface of
the main case structure, to move along corresponding
sliding tracks or slots on the outer casing. In some em-
bodiments, sliding wheels 254 may move on an interior
surface of outer casing 120. In some embodiments, a
combination of different sliding means, for example, a
combination of sliding bars, sliding slots, and sliding
wheels, may be used, as illustrated in FIG. 2.

[0046] FIG. 6 illustrates an exemplary assembly of ex-
emplary main case structure 110 of FIG. 2 with exemplary
outer casing 120 of FIG. 5. As shown in FIG. 6, main
case structure 110 includes carrier board module 222,
one or more carrier-board guiding holes 306, one or more
carrier-board ports 308, and one or more sliding bars 252
on its bottom exterior surface. Outer casing 120 includes
motherboard module 510, and one or more sliding slots
530 on its bottom interior surface. Motherboard module
510 further includes one or more motherboard guiding
plugs 512 and one or more motherboard ports 514. Dur-
ing assembly, main case structure 110 slides along a
sliding track into (606) outer casing 120 via sliding bars
252 fitting into and sliding along sliding slots 530, carrier-
board guiding holes 306 connecting with and receiving
(602 and 604) motherboard guiding plugs 512, carrier-
board ports 308 being accurately aligned with and inter-
connected with motherboard ports 514, and thus ensur-
ing that carrier board module 222 accurately intercon-
nects with motherboard module 510.

[0047] In some embodiments, motherboard module
510 and carrier board module 222 may be connected by
other fastening means, for example, screws and fasten-
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ing clamp, to secure the attachment. Outer casing 120
houses main case structure 110, preventing dust in the
environment from landing on main case structure 110
and its components. In some embodiments, one or both
of outer casing 120 and the casing of main case structure
110 may contain one or more materials capable of re-
ducing or eliminating signal interference.

[0048] FIG. 7 illustrates a rear view of an exemplary
assembly of FIG. 6. As shown in FIG. 7, after main case
structure 110 is assembled with outer casing 120 to form
an assembly, one or more fastening means 702 may be
used to securely fasten main case structure 110 and out-
er casing 120 together. Various fastening means may be
utilized, for example, screws and fastening clamps.
[0049] An I/O module 312 is installed onto a rear side
of main case structure 110. As previously discussed, I/O
module 312 facilitates transmission of information and
signals between the transducer module (connected to
transducer array 150) and the processor module. In some
embodiments, I/O module 312 may include various ports,
such as one or more ports for HDMI, USB, VGA, or LAN
connection, for data transmission. Below I/O module 312,
an AC-DC converter 232 and power-supply filter panel
234 (not shown in FIG. 7) are installed on main case
structure 110. One or more fastening means 704 are in-
stalled beneath outer casing 120 for fastening the as-
sembly to a moving platform, which may have one or
more apparatus wheels 160 (as shown in FIG. 1).
[0050] FIG. 8 illustrates a side view of an exemplary
structural connections among components of main case
structure 110 of FIG. 2 and those of outer casing 120 of
FIG. 5. As shown in FIG. 8, main case structure 110 in-
cludes one or more transducer panels 214, a battery 238,
a PC module 224, a PC fan 226 installed on PC module
224, a hard drive 300, a carrier board module 222, a
power-supply adapter 236, and an 1/0O module 312. I/O
module 312 may further include one or more board-to-
board connectors 802, one or more user interface ports
804, and one or more information ports 806. Components
on main case structure 110 interconnect and communi-
cate data with components on outer casing 120 via moth-
erboard ports 514 on motherboard module 510. In some
embodiments, information ports 806 may include one or
more ultrasound signal ports, control-parameter signal
ports, analog signal ports, digital signal ports, and power-
supply signal ports, or any combination thereof, to trans-
mit data and information.

[0051] To facilitate an easy separation or disassembly
of main case structure 110 from outer casing 120, the
separation or disassembly process does not need to un-
plug or plug wires connecting components of structure
110 with components of outer casing 120. As illustrated
in FIG. 8, I/O module 312 connects transducer panels
214 to carrier board module 222. Transducer panels 214
connect with information ports 806 on I/O module 312
via various data wires or cables. And carrier board mod-
ule 222 inter-plugs in and connects with /0 module 312
via board-to-board connectors 802. When a user needs
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to read ultrasound diagnostic data, the user can do so
by connecting an exterior read device to user interface
ports 804 (such as ports for VGA, HDMI, USB, LAN, etc.)
on 1/0O module 312. In some embodiments, /O module
312 transmits data and signals among board-to-board
connectors 802, userinterface ports 804, and information
ports 806, via data wires and cables connecting those
ports.

[0052] Moreover, carrier board module 222 performs
data transmission with motherboard ports 514 via inter-
plug-in communications. In some embodiments, as illus-
trated in FIG. 8, I/O module 312 and motherboard module
510 are arranged and installed on the main case struc-
ture’s two opposite sides perpendicular to transducer
panels 214 and carrier board module 222. This arrange-
ment allows data transmission through 1/O module 312
and motherboard module 510 installed on two ends of
the main case structure, further reducing signal interfer-
ence. This arrangement can also facilitate easy and quick
disassembly or separation of main case structure 110
from outer casing 120, by unplugging or detaching 1/O
module 312 and motherboard module 510 from their
counterparts, without unplugging various wires and ca-
bles and without obstacles caused by various wires and
cables.

[0053] By coupling carrier board module 222 to I/O
module 312 installed on main case structure 110 and
motherboard module 510 installed on outer casing 120,
PC module 224 installed on carrier board module 222
can obtain from and transmit data to devices connected
to 1/0 module 312 and motherboard module 510, such
as output device 130, input device 140, and transducer
array 150. For example, information ports 806 transmit
information, such as ultrasound digital information, con-
trol-parameter information, electrical pulse information,
etc., to carrier board module 222. Carrier board module
222 in turn transmits the information to PC module 224.
In addition, motherboard module 510 transmits informa-
tion (such as video or image information, parameter in-
formation, audio information, etc.), received via mother-
board ports 514, to output device 130 for display or out-
put. Furthermore, motherboard ports 514 transmit infor-
mation (such as control-parameter information, input in-
formation, etc.), received from input device 140 and out-
put device 130, to carrier board module 222, which trans-
mits the received information to PC module 224.

[0054] During an operation of ultrasound diagnostic
apparatus 100, a user controls a transducerin transducer
array 150 to emit/receive ultrasound electrical signals
to/from a patient’s body, via transceivers on transducer
panels 214. The transceivers transmit the ultrasound
electrical signals to an information-processing module
on transducer panels 214 for converting the ultrasound
electrical signals into digital information. The information-
processing module transmits the digital information to
carrier board module 222, via information ports 806 on
I/O module 312. Carrier board module 222 passes the
received digital information to data-processing units
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(such as CPU, GPU, memory, etc.) on PC module 224
for data processing. PC module 224 transmits the proc-
essed digital information to hard drive 300 for storage,
and transmit the processed information (such as vid-
eo/image information, parameter information, etc.) to
output device 130 (such as a display) via motherboard
ports 514 and motherboard module 510. The user ob-
tains from output device 130 various needed information,
such as image data information, video, detection param-
eters of the patient’s various organs, environment pa-
rameters, apparatus parameters, etc. The user can con-
trol apparatus 100, input information on apparatus 100,
or inquire information from apparatus 100 based on the
user’s experience and the information presented on out-
put device 130. The user can achieve the above tasks
by inputting various control parameters for apparatus 100
on input device 140. Input device 140 transmits the in-
putted control parameters to PC module 224 installed in
main case structure 110, via various data cables, moth-
erboard ports 514, and motherboard module 510. PC
module 224 controls and reconfigures various modules
and their components based on the received control pa-
rameters and/or pre-configured parameters. For exam-
ple, PC module 224 can control and adjust one or more
transmission parameters such as transmission frequen-
cies, transmission time, and/or transmission angles of
transducers in array 150, via the transceivers on trans-
ducer panels 214. PC module 224 can also perform data
input and output via motherboard module 510 and moth-
erboard ports 514.

[0055] Inthe preceding specification, the invention has
been described with reference to specific exemplary em-
bodiments. The specification and drawings are accord-
ingly to be regarded as illustrative rather than restrictive.
Other embodiments of the invention may be apparent to
those skilled in the art from consideration of the specifi-
cation and practice of the invention disclosed herein.

Claims

1. Anultrasound diagnostic apparatus (100) with easy
assembly and disassembly, comprising:

an outer casing (120) including:

a motherboard module (510) having one or
more motherboard guiding plugs (512) and
one or more motherboard ports (514) in-
stalled thereon to facilitate the assembly,
and

afirst outer-casing sliding device (530); and

amain case structure (110) being housed by the
outer casing (120), including:

an /O module (312),
a power-supply module (230) to receive a
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power supply and provide the power supply
to the ultrasound diagnostic apparatus
(100),

a transducer panel module (210) coupled
to the 1/0 module (312) and having a trans-
ceiver and a transducer information-
processing module installed thereon, the
transceiver being coupled to a transducer
toemit and receive ultrasound electrical sig-
nals and the transducer information-
processing module converting the received
ultrasound electrical signals into digital in-
formation,

a carrier board module (222) coupled to the
I/0O module (312) and to the transducer in-
formation-processing module via the 1/O
module (312) and havinga PC module (224)
installed thereon to process the converted
digital information and transmit the proc-
essed digital information to an output device
(130) coupled to the one or more mother-
board ports (514), the PC module being
coupled to the motherboard module,

one or more carrier-board guiding holes
(306) to receive the one or more mother-
board guiding plugs (512) and guide the as-
sembly,

one or more carrier-board ports (308) to in-
ter-plug in the one or more motherboard
ports (514) and facilitate data communica-
tions between the motherboard module and
the carrier board module (222), and
afirstmain-case sliding device (530) to slide
in the first outer-casing sliding device and
facilitate the main case structure to move
relative to the outer casing along the first
outer-casing sliding device during the as-
sembly and disassembly;

wherein the motherboard module (510) and
the 1/0O module (312) are installed on the
main case structure’s two opposite sides
perpendicular to the transducer panel mod-
ule (210) and the carrier board module (222)
to allow the easy assembly and disassem-
bly.

2. The ultrasound diagnostic apparatus according to
claim 1, further comprising:

an input device (140) coupled to the one or more
motherboard ports (514) to receive control pa-
rameters provided by a user,

wherein the PC module (224) is coupled to the
input device (140) via the motherboard module
(510) and the one or more motherboard ports
(514) toreceive the inputted control parameters.

3. The ultrasound diagnostic apparatus according to
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claim 2, wherein:
the PC module (224) controls the transducer by:

adjusting one or more transmission parameters
relating to a transmission frequency, a transmis-
sion time, and/or a transmission angle based on
the received control parameters, and
transmitting the adjusted one or more transmis-
sion parameters to the transceiver via the 1/10
module (312).

The ultrasound diagnostic apparatus according to
any of the preceding claims, wherein:

during the assembly, the main case structure (110)
slides into the outer casing (120) along the first outer-
casing sliding device to enable the one or more moth-
erboard guiding plugs (512) to plug into the one or
more carrier-board guiding holes (306) and enable
the one or more carrier-board ports (308) to align
with the one or more motherboard ports (514) for the
inter-plugging in.

The ultrasound diagnostic apparatus according to
claim 4, wherein:

the outer casing (120) further includes one or
more outer-casing positioning holes (502); and
the main case structure (110) further includes
one or more main-case positioning pillars (304)
to fit into the one or more outer-casing position-
ing holes (502) when the one or more carrier-
board ports (308) inter-plug into the one or more
motherboard ports (514), affixing the main case
structure with the outer casing together.

6. The ultrasound diagnostic apparatus according to

any of the preceding claims, wherein:

the first outer-casing sliding device (530) in-
cludes a sliding stopper (1002) to stop the first
main-case sliding device and restrict the main
case structure (110) to move inside the outer
casing within a certain range,

preferably wherein the sliding stopper (1002) is
located near the first outer-casing sliding de-
vice’s end close to the outer casing’s side in-
stalling the motherboard module (510) having
the one or more motherboard ports (514) to al-
low the inter-plugging in between the one or
more carrier-board ports (308) and the one or
more motherboard ports (514) on the main case
structure (110) and prevent the one or more car-
rier-board ports (308) from clashing with the one
or more motherboard ports.

7. The ultrasound diagnostic apparatus according to

any of the preceding claims, wherein:
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the main case structure (110) further includes a
second main-case sliding device to slide on an
interior surface of the outer casing and facilitate
the first main-case sliding device to slide in the
first outer-casing sliding device smoothly,
preferably wherein the outer casing further in-
cludes a second outer-casing sliding device to
allow the second main-case sliding device to
slide therein.

8. The ultrasound diagnostic apparatus according to

any of the preceding claims, wherein:

the outer casing (120) further includes one or
more screw-rods installed between the outer
casing (120) and the main case structure (110),
the main case structure being coupled to one or
more screw nuts on the screw-rods, and

when the screw-rods is rotated, the one or more
screw nuts move along the screw-rods linearly
to move the main case structure (110) into or
out of the outer casing (120) along the screw-
rods.

9. The ultrasound diagnostic apparatus according to

any of the preceding claims, wherein:

the main case structure (110) further includes a
transducer insulation wall (218) between the
transducer panel module (210) and the carrier
board module (222) to separate the main case
structure (110) into two relatively closed spaces,
atleast one end of the transducer insulation wall
(218) being mounted onto an interior surface of
the main case structure (110);

the first relatively closed space includes the
transducer panel module (210), the transceiver
coupled to the transducer, and the transducer
information-processing module; and

the second relatively closed space includes the
carrier board module (222), the PC module
(224), the one or more carrier-board ports (308),
and the power-supply module (230),

preferably wherein the transducer insulation
wall (218) substantially surrounds the first rela-
tively closed space or the second relatively
closed space and includes a material capable
of eliminating or reducing signal interference be-
tween components installed in the first relatively
closed space and components installed in the
second relatively closed space.

10. The ultrasound diagnostic apparatus according to

any of the preceding claims, wherein the 1/O module
(312) comprises:

one or more board-to-board connectors (802) to
couple the carrier board module (222) with the
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I/O module (312) to enable an inter-plug-in com-
munication between the carrier board module
(222) having the PC module (224) and the 1/0
module (312);

one or more user interface ports (804) coupled
to a user device for reading data from the ultra-
sound diagnostic apparatus; and

one or more information ports (806) coupled to
the transducer panel module (210) to transmit
data between the transducer panel module and
the carrier board module (222) having the PC
module (224),

wherein the one or more board-to-board con-
nectors (802), the one or more user interface
ports (804), and the one or more information
ports (806) transmit data between them via one
or more data cables on the I/O module (312).

11. The ultrasound diagnostic apparatus according to

any of the preceding claims, wherein:

the power-supply module (230) includes a bat-
tery and a battery insulation wall insulating the
battery from other components installed in the
main case structure;

the battery insulation wall includes a material
capable of eliminating or reducing signal inter-
ference caused by the battery on other compo-
nents in the main case structure,

preferably wherein the battery is installed in a
close vicinity of a surface of the main case struc-
ture to facilitate easy removal, assembly, and
maintenance of the battery and its neighboring
components.

12. The ultrasound diagnostic apparatus according to

any of the preceding claims, wherein the power-sup-
ply module (230) comprises:

an AC-DC converter (232); and

a power-supply filter panel (234) installed on the
AC-DC converter (232)to

insulate signal interference caused by the AC-
DC converter, preferably wherein:

the AC-DC converter (232) and the power-sup-
ply filter panel (234) are placed inside an insu-
lation box to further eliminate or minimize signal
interference on other components installed in
the main case structure (110).

13. The ultrasound diagnostic apparatus according to

claim 12, wherein
the main case structure (110) further comprises:

a hard drive (300); and

a harddrive port (402) located near a top surface
of the main case structure (110) to receive the
hard drive and allow easy removal of the hard
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14.

15.

drive (300).

The ultrasound diagnostic apparatus according to
any of the preceding claims, wherein:

the main case structure (110) further includes one
or more ventilation openings aligned with one or
more fans in the main case structure for heat dissi-
pation.

The ultrasound diagnostic apparatus according to
any of the preceding claims, wherein:

the outer casing (120) further includes a transducer
window for the transducer to pass through and cou-
ple with a transducer port (212) on the transducer
panel module installed on the main case structure
(110).

Patentanspriiche

1.

Ultraschalldiagnosevorrichtung (100) mit einfacher
Montage und Demontage, umfassend:
ein Aufengehduse (120), das Folgendes beinhaltet:

ein Hauptplatinenmodul (510) mit einem oder
mehreren Hauptplatinenfiihrungssteckern
(512) und einem oder mehreren darauf instal-
lierten Hauptplatinenanschliissen (514), um die
Montage zu ermdglichen, und eine erste AuRen-
gehauseverschiebevorrichtung (530); und eine
Hauptgehdusestruktur (110), die von dem Au-
Rengehduse (120) aufgenommen ist, die Fol-
gendes beinhaltet: ein E/A-Modul (312), ein
Stromversorgungsmodul (230) zum Erhalten ei-
ner Stromversorgung und Bereitstellen der
Stromversorgung an die Ultraschalldiagnose-
vorrichtung (100), ein Wandlerplatinenmodul
(210), das mit dem E/A-Modul (312) gekoppelt
ist und einen Sender-Empfénger und ein darauf
installiertes Wandler-Informationsverarbei-
tungsmodul aufweist, wobei der Sender-Emp-
fanger mit einem Wandler gekoppelt ist, um
elektrische Ultraschallsignale zu emittieren und
zu empfangen, und das Wandler-Informations-
verarbeitungsmodul die empfangenen elektri-
schen Ultraschallsignale in digitale Informatio-
nen umwandelt, ein Tragerplatinenmodul (222),
das Uber das E/A-Modul (312) mit dem E/A-Mo-
dul (312) und dem Wandler-Informationsverar-
beitungsmodul gekoppelt ist und ein darauf in-
stalliertes PC-Modul (224) aufweist, um die um-
gewandelten digitalen Informationen zu verar-
beiten und die verarbeiteten digitalen Informati-
onen an eine Ausgabevorrichtung (130) zu
Ubertragen, die miteinem oder mehreren Haupt-
platinenanschlissen (514) gekoppelt ist, wobei
das PC-Modul mit dem Hauptplatinenmodul ge-
koppeltist, ein oder mehrere Tragerplatinenfiih-
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rungslécher (306), um den einen oder die meh-
reren Hauptplatinenfiihrungsstecker (512) auf-
zunehmen und die Baugruppe zu fiihren, einen
oder mehrere Tragerplatinenanschlisse (308),
um in den einen oder die mehreren Hauptplati-
nenanschlissen (514) gesteckt zu werden und
die Datenkommunikation zwischen dem Haupt-
platinenmodul und dem Tragerplatinenmodul
(222) zu ermdglichen, und eine erste Hauptge-
hauseverschiebevorrichtung (530), um in die
erste AuRengehauseverschiebevorrichtung
eingeschoben zu werden und der Hauptgehau-
sestruktur zu ermdglichen, sich wahrend der
Montage und Demontage in Bezug auf das Au-
Rengehduse entlang der ersten Auflengehdu-
severschiebevorrichtung zu bewegen;

wobei das Hauptplatinenmodul (510) und das
E/A-Modul (312) auf den beiden gegeniberlie-
genden Seiten der Hauptgehausestruktur senk-
recht zum Wandlerplatinenmodul (210) und
dem Tragerplatinenmodul (222) installiert sind,
um die einfache Montage und Demontage zu
erlauben.

Ultraschalldiagnosevorrichtung nach Anspruch 1,
ferner umfassend: eine Eingabevorrichtung (140),
die mit einem oder mehreren Hauptplatinenan-
schliissen (514) gekoppelt ist, um von einem Benut-
zer bereitgestellte Steuerparameter zu empfangen,
wobei das PC-Modul (224) tUber das Hauptplatinen-
modul (510) und die einen oder mehreren Hauptpla-
tinenanschlisse (514) mit der Eingabevorrichtung
(140) gekoppelt ist, um die eingegebenen Steuerpa-
rameter zu empfangen.

Ultraschalldiagnosevorrichtung nach Anspruch 2,
wobei:

das PC-Modul (224) den Wandler durch Folgendes
steuert:

Einstellen eines oder mehrerer Ubertragungspara-
meter in Bezug auf eine Ubertragungsfrequenz, eine
Ubertragungszeit und/oder einen Ubertragungswin-
kel beruhend auf den empfangenen Steuerparame-
tern und Ubertragen des/der eingestellten einen
oder mehreren Ubertragungsparameter anden Sen-
der-Empfanger ber das E/A-Modul (312).

Ultraschalldiagnosevorrichtung nach einem der vor-
herigen Anspriiche, wobei:

wahrend der Montage die Hauptgehausestruktur
(110) entlang der ersten Verschiebevorrichtung des
AuBengehauses in das AuBengehause (120) gleitet,
um zu ermdglichen, dass der eine oder die mehreren
Hauptplatinenflihrungsstecker (512) in die einen
oder mehreren Fiihrungslécher (306) der Tragerpla-
tine gesteckt werden und dass der eine oder die
mehreren Tragerplatinenanschliisse (308) mit dem
einen oder den mehreren Hauptplatinenanschliis-
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sen (514) zum Einstecken ausgerichtet sind.

5. Ultraschalldiagnosevorrichtung nach Anspruch 4,

wobei:

das AulRengehéuse (120) ferner ein oder meh-
rere Auflengehausepositionierungslécher (502)
beinhaltet;

und die Hauptgehausestruktur (110) ferner eine
oder mehrere Hauptgehdusepositionierungs-
saulen (304) beinhaltet, um in das eine oder die
mehreren Auflengehdusepositionierungslécher
(502) zu passen, wenn der eine oder die meh-
reren Tragerplatinenanschliisse (308) in den ei-
nen oder die mehreren Hauptplatinenanschlis-
se (514) eingesteckt sind, wobei die Hauptge-
hausestruktur mit dem AuRengehduse zusam-
men befestigt wird.

Ultraschalldiagnosevorrichtung nach einem der vor-
herigen Anspriiche, wobei:

die erste AuRengehauseverschiebevorrichtung
(530) einen Verschiebeanschlag (1002) zum Stop-
pen der ersten Hauptgehauseverschiebevorrich-
tung beinhaltet und die Hauptgehausestruktur (110)
einschrankt, um sich innerhalb des AuRengehauses
in einem bestimmten Bereich zu bewegen, vorzugs-
weise wobei sich der Verschiebeanschlag (1002) in
der Nahe des Endes der ersten AulRengehdusever-
schiebevorrichtung nahe der Seite des AulRenge-
hauses angeordnet ist, wobei das Hauptplatinenmo-
dul (510) mit einem oder mehreren Hauptplatinen-
anschlissen (514) installiert wird, um die Steckver-
bindung zwischen dem einen oder den mehreren
Tragerplatinenanschlissen (308) und dem einen
oder den mehreren Hauptplatinenanschliissen
(514) an der Hauptgehausestruktur (110) zu ermdg-
lichen, und um zu verhindern, dass der eine oder die
mehreren Tragerplatinenanschliisse (308) mit dem
einen oder den mehreren Hauptplatinenanschlis-
sen zusammenstoRen.

Ultraschalldiagnosevorrichtung nach einem der vor-
herigen Anspriiche, wobei:

die Hauptgehausestruktur (110) ferner eine zweite
Hauptgehduseverschiebevorrichtung  beinhaltet,
um auf einer Innenflache des AulRengehduses zu
gleiten und der ersten Hauptgehauseverschiebevor-
richtung zu ermdglichen, sanft in die erste Auflen-
gehauseverschiebevorrichtung zu gleiten, vorzugs-
weise wobei das Auliengehduse ferner eine zweite
AuBRengehauseverschiebevorrichtung  beinhaltet,
um der zweiten Hauptgehauseverschiebevorrich-
tung zu ermdglichen, darin zu gleiten.

Ultraschalldiagnosevorrichtung nach einem der vor-
herigen Anspriiche, wobei:
das AulRengehause (120) ferner eine oder mehrere
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Gewindestangen beinhaltet, die zwischen dem Au-
Rengehduse (120) und der Hauptgehdusestruktur
(110) installiert sind, wobei die Hauptgehausestruk-
tur mit einer oder mehreren Schraubenmuttern an
den Gewindestangen gekoppelt ist, und wenn die
Gewindestangen gedreht werden, bewegen sich die
eine oder mehreren Schraubenmuttern linear ent-
lang der Gewindestangen, um die Hauptgehause-
struktur (110) in das oder aus dem AulRengehduse
(120) entlang der Gewindestangen zu bewegen.

Ultraschalldiagnosevorrichtung nach einem der vor-
herigen Anspriiche, wobei:

die Hauptgehdusestruktur (110) ferner eine
Wandlerisolierungswand (218) zwischen dem
Wandlerplatinenmodul (210) und dem Trager-
platinenmodul (222) beinhaltet, um die Haupt-
gehausestruktur (110) in zwei relativ geschlos-
sene Raume zu trennen, wobei mindestens ein
Ende der Wandlerisolierungswand (218) an ei-
ner Innenfliche der Hauptgehdusestruktur
(110) montiert ist; der erste relativgeschlossene
Raum das Wandlerplatinenmodul (210), den mit
dem Wandler gekoppelten Sende-Empféanger
und das Wandler-Informationsverarbeitungs-
modul beinhaltet;

und der zweite relativ geschlossene Raum das
Tragerplatinenmodul (222), das PC-Modul
(224), den einen oder die mehreren Tragerpla-
tinenanschlisse (308) und das Stromversor-
gungsmodul (230) beinhaltet, vorzugsweise wo-
bei die Wandlerisolierungswand (218) den ers-
ten relativ geschlossenen Raum oder den zwei-
ten relativ geschlossenen Raum im Wesentli-
chen umgibt und ein Material beinhaltet, das in
der Lage ist, Signalstérungen zwischen Kompo-
nenten, die in dem ersten relativ geschlossenen
Raum installiert sind, und Komponenten, die in
dem zweiten relativ geschlossenen Raum in-
stalliert sind, zu eliminieren oder zu reduzieren.

10. Ultraschalldiagnosevorrichtung nach einem der vor-

herigen Anspriiche, wobei das E/A-Modul (312) Fol-
gendes umfasst:

einen oder mehrere Platinen-Platinen-Verbin-
der (802), um das Tragerplatinenmodul (222)
mit dem E/A-Modul (312) zu koppeln, um eine
Steckverbindungskommunikation zwischen
dem Tragerplatinenmodul (222) mit dem PC-
Modul (224) und dem E/A-Modul (312) zu er-
moglichen;

einen oder mehrere Benutzeroberflachenan-
schliisse (804), die mit einer Benutzervorrich-
tung zum Lesen von Daten aus der Ultraschall-
diagnosevorrichtung gekoppelt sind; und einen
oder mehrere Informationsanschliisse (806),
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die mitdem Wandlerplatinenmodul (210) gekop-
pelt sind, um Daten zwischen dem Wandlerpla-
tinenmodul und dem Tragerplatinenmodul
(222), das das PC-Modul (224) aufweist, zu
Ubertragen, wobei der eine oder die mehreren
Platinen-Platinen-Verbinder (802), der eine
oder die mehreren Benutzeroberflachenan-
schllisse (804) und der eine oder die mehreren
Informationsanschliisse (806) Daten zwischen
ihnen Gber ein oder mehrere Datenkabel andem
E/A-Modul (312) Gbertragen.

11. Ultraschalldiagnosevorrichtung nach einem der vor-

herigen Anspriiche, wobei:

das Stromversorgungsmodul (230) eine Batte-
rie und eine Batterieisolierungswand beinhaltet,
die die Batterie von anderen Komponenten iso-
liert, die in der Hauptgehausestruktur installiert
sind;

die Batterieisolierungswand ein Material bein-
haltet, das in der Lage ist, Signalstérungen, die
durch die Batterie an anderen Komponenten in
der Hauptgehausestruktur verursacht werden,
zu eliminieren oder zu reduzieren, vorzugswei-
se wobeidie Batterie in unmittelbarer Nahe einer
Oberflache der Hauptgehdusestruktur installiert
ist, um ein einfaches Entfernen, Montieren und
Warten der Batterie und ihrer benachbarten
Komponenten zu erleichtern.

12. Ultraschalldiagnosevorrichtung nach einem der vor-

herigen Anspriiche, wobei das Stromversorgungs-
modul (230) Folgendes umfasst:

einen AC-DC-Wandler (232);

und eine Stromversorgungsfilterplatine (234),
die an dem AC-DC-Wandler (232) installiert ist,
um durch den AC-DC-Wandler verursachte Si-
gnalstérungen zu isolieren, vorzugsweise wo-
bei:

der AC-DC-Wandler (232) und die Stromversor-
gungsfilterplatine (234) in einem Isoliergehduse
angeordnet sind, um Signalstérungen an ande-
ren Komponenten, die in der Hauptgehause-
struktur (110) installiert sind, weiter zu eliminie-
ren oder zu minimieren.

13. Ultraschalldiagnosevorrichtung nach Anspruch 12,

wobei die Hauptgehausestruktur (110) fernerfolgen-
des umfasst: eine Festplatte (300);

und einen Festplattenanschluss (402), der sich in
der Nahe einer Oberseite der Hauptgehausestruktur
(110) befindet, um die Festplatte aufzunehmen und
ein einfaches Entfernen der Festplatte (300) zu er-
maglichen.

14. Ultraschalldiagnosevorrichtung nach einem der vor-
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herigen Anspriiche, wobei:

die Hauptgehausestruktur (110) ferner eine oder
mehrere Liftungséffnungen beinhaltet, die mit ei-
nem oder mehreren Ventilatoren in der Hauptgehau-
sestruktur zur Warmeableitung ausgerichtet sind.

Ultraschalldiagnosevorrichtung nach einem der vor-
herigen Anspriiche, wobei:

das Aulengehduse (120) ferner ein Wandlerfenster
beinhaltet, durch das der Wandler hindurchverlauft
und mit einem Wandleranschluss (212) an dem
Wandlerplatinenmodul gekoppelt werden kann, das
an der Hauptgehausestruktur (110) installiert ist.

Revendications

1.

Appareil de diagnostic a ultrasons (100) présentant
un montage et un démontage faciles, comprenant :

un boitier externe (120) comprenant :

un module de carte-meére (510) sur lequel
sont montés une ou plusieurs fiches de gui-
dage de carte-meére (512) etun ou plusieurs
ports de carte-mére (514) pour faciliter le
montage, et

un premier dispositif de coulissement de
boitier externe (530) ; et

une structure de boitier principal (110) hébergée
par le boitier externe (120), comprenant :

un module d’E/S (312),

un module d’alimentation électrique (230)
pour recevoir une alimentation électrique et
fournir I'alimentation électrique a I'appareil
de diagnostic a ultrasons (100),

un module de panneau transducteur (210)
couplé au module d’E/S (312) et sur lequel
sont montés un émetteur-récepteur et un
module de traitement d’informations de
transducteur, I'émetteur-récepteur étant
couplé a un transducteur pour émettre et
recevoir des signaux électriques d’ultra-
sons et le module de traitement d’informa-
tions de transducteur convertissant les si-
gnaux électriques d’ultrasons regus en in-
formations numériques,

un module de carte support (222) couplé au
module d’E/S (312) et au module de traite-
ment d’informations de transducteur via le
module d'E/S (312) et sur lequel estinstallé
un module de PC (224) pour traiter les in-
formations numériques converties et trans-
mettre les informations numériques traitées
aundispositif de sortie (130) couplé auxdits
un ou plusieurs ports de carte-mére (514),

10

15

20

25

35

40

45

50

55

14

le module de PC étant couplé au module de
carte-meére,

un ou plusieurs trous de guidage de carte
support (306) pour recevoir lesdites une ou
plusieurs fiches de guidage de carte-meére
(512) et guider le montage,

un ou plusieurs ports de carte support (308)
pour un inter-branchement dans lesdits un
ou plusieurs ports de carte-meére (514) et
faciliter les communications de données en-
tre le module de carte-mere etle module de
carte support (222), et

un premier dispositif de coulissement de
boitier principal (530) pour coulisser dans
le premier dispositif de coulissement de boi-
tier externe et faciliter le déplacement de la
structure de boitier principale par rapport au
boitier externe le long du premier dispositif
de coulissement de boitier externe pendant
le montage et le démontage ;

ledit module de carte-mere (510) et ledit module
d’E/S (312) étant montés sur deux c6tés oppo-
sés de la structure de boitier principal perpen-
diculaires au module de panneau transducteur
(210) et au module de carte support (222) pour
permettre un montage et un démontage faciles.

2. Appareil de diagnostic a ultrasons selon la revendi-

cation 1, comprenant en outre :

un dispositif d’entrée (140) couplé auxdits un ou
plusieurs ports de carte-meére (514) pour rece-
voir des paramétres de commande fournis par
un utilisateur,

ledit module de PC (224) étant couplé au dispo-
sitif d’entrée (140) par I'intermédiaire du module
de carte-mere (510) et auxdits un ou plusieurs
ports de carte-meére (514) pour recevoir les pa-
rameétres de commandes entrés.

Appareil de diagnostic a ultrasons selon la revendi-
cation 2, dans lequel :

le module de PC (224) commande le transducteur
par:

réglage d’un ou plusieurs parameétres de trans-
mission se rapportant a une fréquence de trans-
mission, un temps de transmission, et/ou un an-
gle de transmission sur la base des parametres
de commande regus, et

transmission desdits un ou plusieurs parame-
tres de transmission réglés a I'émetteur-récep-
teur via le module d’E/S (312).

4. Appareil de diagnostic a ultrasons selon I'une quel-

conque des
lequel :

revendications précédentes, dans
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pendant le montage, la structure de boitier principal
(110) coulisse dans le boitier externe (120) le long
du premier dispositif de coulissement de boitier ex-
terne pour permettre auxdites une ou plusieurs fi-
ches de guidage de carte-meére (512) de se brancher
dans lesdits un ou plusieurs trous de guidage de
carte support (306) et permettre auxdits un ou plu-
sieurs ports de carte support (308) de s’aligner avec
lesdits un ou plusieurs ports de carte-mére (514)
pour l'inter-branchement.

Appareil de diagnostic a ultrasons selon la revendi-
cation 4, dans lequel :

le boitier externe (120) comprend en outre un
ou plusieurs trous de positionnement de boitier
externe (502) ; et

la structure de boitier principal (110) comprend
en outre un ou plusieurs piliers de positionne-
ment de boitier principal (304) pour s’adapter
dans lesdits un ou plusieurs trous de position-
nement de boitier externe (502) lorsque lesdits
un ou plusieurs ports de carte support (308) s’in-
ter-branchent dans lesdits un ou plusieurs ports
de carte-mere (514), fixant ensemble la structu-
re de boitier principal au boitier externe.

6. Appareil de diagnostic a ultrasons selon I'une quel-

conque des revendications précédentes, dans
lequel :

le premier dispositif de coulissement de boitier
externe (530) comprend une butée de coulisse-
ment (1002) pour stopper le premier dispositif
de coulissement de boitier principal et empé-
cher la structure de boitier principal (110) de se
déplacer a l'intérieur du boitier externe dans un
certain intervalle,

de préférence ladite butée de coulissement
(1002) se trouvant prés de I'extrémité du premier
dispositif de coulissement de boitier externe a
proximité du c6té du boitier externe en montant
le module de carte-mére (510) qui comporte les-
dits un ou plusieurs ports de carte-mere (514)
pour permettre I'inter-branchement entre lesdits
un ou plusieurs ports de carte support (308) et
lesdits un ou plusieurs ports de carte-mere (514)
sur la structure de boitier principal (110) et em-
pécher lesdits un ou plusieurs ports de carte
support (308) de heurter lesdits un ou plusieurs
ports de carte-mére.

7. Appareil de diagnostic a ultrasons selon 'une quel-

conque des revendications précédentes, dans
lequel :

la structure de boitier principal (110) comprend
en outre un second dispositif de coulissement
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de boitier principal pour coulisser sur une sur-
face intérieure du boitier externe et faciliter le
coulissement sans heurt du premier dispositif
de coulissement de boitier principal dans le pre-
mier dispositif de coulissement de boitier exter-
ne,

de préférence ledit boitier externe comprenant
en outre un second dispositif de coulissement
de boitier externe pour permettre au second dis-
positif de coulissement de boitier principal de
coulisser dans celui-ci.

8. Appareil de diagnostic a ultrasons selon I'une quel-

conque des revendications précédentes, dans
lequel :

le boitier externe (120) comprend en outre une
ou plusieurs tiges de vis montées entre le boitier
externe (120) et la structure de boitier principal
(110), la structure de boitier principal étant cou-
plée a une ou plusieurs écrous de vis sur les
tiges de vis, et

lorsque les tiges de vis tournent, lesdits un ou
plusieurs écrous de vis se déplacent le long des
tiges de vis linéairement pour déplacer la struc-
ture de boitier principal (110) dans ou hors du
boitier externe (120) le long des tiges de vis.

9. Appareil de diagnostic a ultrasons selon I'une quel-

conque des revendications précédentes, dans
lequel :

la structure de boitier principal (110) comprend
en outre une paroi d’isolation de transducteur
(218) entre le module de panneau transducteur
(210) et le module de carte support (222) pour
diviser la structure de boitier principal (110) en
deux espaces relativement fermés, au moins
une extrémité de la paroi d’isolation de trans-
ducteur (218) étant montée sur une surface in-
térieure de la structure de boftier principal (110) ;
le premier espace relativement fermé comprend
le module de panneau transducteur (210),
I’émetteur-récepteur couplé au transducteur et
le module de traitement dinformations de
transducteur ; et

le second espace relativement fermé compre-
nantle module de carte support (222), le module
de PC (224), lesdits un ou plusieurs ports de
carte support (308) et le module d’alimentation
électrique (230),

de préférence ladite paroi d’isolation de trans-
ducteur (218) entourant sensiblement le premier
espace relativement fermé ou le second espace
relativement fermé et comprenant un matériau
pouvant éliminer ou réduire les interférences de
signaux entre les composants montés dans le
premier espace relativement fermé et les com-
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posants montés dans le second espace relati-
vement fermé.

10. Appareil de diagnostic a ultrasons selon I'une quel-

conque des revendications précédentes, dans le-
quel le module d’E/S (312) comprend :

un ou plusieurs connecteurs de carte a carte
(802) pour coupler le module de carte support
(222) aumodule d’E/S (312) pour permettre une
communication par inter-branchement entre le
module de carte support (222) comportant le
module de PC (224) et le module d’E/S (312) ;
unou plusieurs ports d’interface utilisateur (804)
couplés a un dispositif utilisateur pour lire les
données provenant de I'appareil de diagnostic
a ultrasons ; et

un ou plusieurs ports d’informations (806) cou-
plés au module de panneau transducteur (210)
pour transmettre des données entre le module
de panneau transducteur et le module de carte
support (222) comportant le module de PC
(224),

lesdits un ou plusieurs connecteurs de carte a
carte (802), lesdits un ou plusieurs ports d’inter-
face utilisateur (804) et lesdits un ou plusieurs
ports d’informations (806) transmettantdes don-
nées entre eux via un ou plusieurs cables de
données sur le module d’E/S (312).

11. Appareil de diagnostic a ultrasons selon I'une quel-

conque des revendications précédentes, dans
lequel :

le module d’alimentation électrique (230) com-
prend une batterie et une paroi d’isolation de
batterie isolant la batterie des autres compo-
sants montés dans la structure de boitier
principal ;

la paroi d’isolation de batterie comprend un ma-
tériau pouvant éliminer ou réduire les interféren-
ces de signaux provoqués par la batterie sur
d’autres composants dansla structure de boitier
principal,

de préférence ladite batterie étant montée a
proximité immédiate d’une surface de la struc-
ture de boitier principal pour faciliter un retrait,
un montage et une maintenance faciles de la
batterie et des composants voisins.

12. Appareil de diagnostic a ultrasons selon l'une quel-

conque des revendications précédentes, dans le-
quel le module d’alimentation électrique (230)
comprend :

un convertisseur CA-CC (232) ; et
un panneau de filtre d’alimentation électrique
(234) installé sur le convertisseur CA-CC (232)
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14.

15.

30

pour isoler les interférences de signaux provo-
quées par le convertisseur CA-CC,

de préférence dans lequel :

le convertisseur CA-CC (232) et le panneau de
filtre d’alimentation électrique (234) sont placés
a l'intérieur d’une boite d’isolation pour en outre
éliminer ou minimiser les interférences de si-
gnaux sur d’autres composants montés dans la
structure de boitier principal (110).

. Appareil de diagnostic a ultrasons selon la revendi-
cation 12, ladite structure de boitier principal (110)
comprenant en outre :

un disque dur (300) ; et

un port de disque dur (402) situé pres d’'une sur-
face supérieure de la structure de boitier princi-
pal (110) pour recevoirle disque dur et permettre
un retrait facile du disque dur (300).

Appareil de diagnostic a ultrasons selon I'une quel-
conque des revendications précédentes, dans
lequel :

la structure de boitier principal (110) comprend en
outre une ou plusieurs ouvertures de ventilation ali-
gnées avec un ou plusieurs ventilateurs dans la
structure de boitier principal pour la dissipation de
chaleur.

Appareil de diagnostic a ultrasons selon I'une quel-
conque des revendications précédentes, dans
lequel :

le boitier externe (120) comprend en outre une fe-
nétre de transducteur pour que le transducteur pas-
se a travers et se couple a un port de transducteur
(212) sur le module de panneau transducteur monté
sur la structure de boitier principal (110).
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