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(57) ABSTRACT

A medical device, comprising a housing, a combined modu-
lar structure which is formed by connecting a board card and
an interface panel to a main bracket; a first opening arranged
on the housing for the insertion of the combined modular
structure; a first locking structure for locking and fixing the
combined modular structure to the housing; a screen assem-
bly; a second opening arranged on the housing for mounting
the screen assembly, and a second locking structure for
locking and fixing the screen assembly to the housing. The
integral arrangement of a functional module of a medical
device helps to improve the assembly precision between
various components, and ensure the reliability of the con-
nection between components. The housing adopts an inte-
gral structure, has good waterproof and dustproof effects as
well as low production costs; the present disclosure facili-
tates the assembly of board card and other components, as
well as module configuration and modular testing while also
having good seismic performance.
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MEDICAL DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of PCT Applica-
tion No. PCT/CN2017/098692, filed Aug. 23, 2017, titled
MEDICAL DEVICE, which is incorporated herein by ref-
erence.

TECHNICAL FIELD

[0002] The present disclosure relates to medical devices,
and in particular to a medical device that is able to quickly
switch configurations for different scenarios.

BACKGROUND ART

[0003] In conventional medical devices, it is sometimes
beneficial to respectively connect multiple components to a
housing, and the housing usually uses a split-type plastic
housing. The plastic housing is impacted by the capability to
make a mold and the processes of production and installa-
tion. The housing is thus generally divided into a front
housing component, a rear housing component and other
components assembled together.

[0004] Because there are many components, the whole
housing is also divided into a large number of blocks,
resulting in an unaesthetic appearance of the whole machine,
such that beautifying lines or mating lines need to be added
at the mated positions for improving the appearance. It is
beneficial to design a special structure for connecting several
components when they are assembled simultaneously.
[0005] General structural connections usually use screws,
snap-fit fasteners, etc., and the connections are easily dam-
aged by force. In particular, when replacing internal com-
ponents and during maintenance, the connection structure
needs to be disassembled and assembled frequently, and the
connections are easily damaged by force to cause failure or
is damaged by falling, which affects the normal use of the
medical device.

[0006] Moreover, a stressed plastic part may be cracked
after wiping with an existing medical cleaning and disin-
fecting agent. To solve the cracking problem, plastic mate-
rials with better chemical resistance are generally used in the
existing market, resulting in high production costs.

[0007] Moreover, a conventional medical device generally
uses a functional module of a standard configuration or an
optional configuration of various parameters (ECG
module\SPO2, module\TEMP, module'\CO2 module, etc.),
and the medical device is structurally designed with the
maximized configuration, resulting in a relatively large
volume of the medical device, which makes it inconvenient
to transfer in a hospital, let alone on a battlefield or in a field
rescue.

[0008] What is needed is a medical device that facilitates
easy and quick assembly of functional modules, can be
implemented in different configurations, and has good anti-
vibration performance.

BRIEF SUMMARY

[0009] One aspect of the present disclosure includes a
medical device comprising a housing, a combined modular
structure formed by connecting a board card and an interface
panel to a main bracket; a first opening provided on the
housing for an insertion of the combined modular structure;
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a first securing structure for securing the combined modular
structure to the housing; a screen assembly having a display
function; a second opening provided on the housing for
mounting the screen assembly; and a second securing struc-
ture for securing the screen assembly to the housing.

[0010] The screen assembly may include a screen body
and a reinforcing member for reinforcing and supporting the
screen body.

[0011] A first elastic buffer member may be provided
between a lateral side of the reinforcing member and an
inner wall of the second opening and/or between a lateral
side of the screen body and an inner wall of the second
opening.

[0012] The reinforcing member may include a supporting
surface capable of being connected to a back side of the
screen body, and a concave-convex structure capable of
being mated with the housing.

[0013] The first securing structure or the second securing
structure may include a securing pin, a screw or a snap-fit
fastener, and the housing is provided with a structure capable
of being correspondingly mated with the securing pin, the
screw or the snap-fit fastener.

[0014] The screen assembly may be connected to the
housing via a transverse locking member, with a locking
direction of the transverse locking member being perpen-
dicular to a direction in which the screen assembly is
inserted into the second opening.

[0015] The second securing structure comprises may
include a second snap-fit part arranged on at least one side
surface of the screen assembly, and a mating portion may be
correspondingly provided on the housing in a position
enabling the mating portion to be mated with the second
snap-fit part, and the screen assembly may be fixedly con-
nected to the housing via the transverse locking member
passing through the second snap-fit part.

[0016] The second securing structure may include a first
snap-fit part arranged on one side of the screen assembly and
a second snap-fit part arranged on the opposite side of the
screen assembly, the second securing structure further com-
prises a slot arranged on one side of the second opening and
configured to be mated with the first snap-fit part, and a
securing pin arranged on the opposite side of the second
opening and mated with the second snap-fit part.

[0017] The combined modular structure may further
include a functional module connected to the main bracket
via a damping apparatus.

[0018] The main bracket may be provided with a hanging
hole, the damping apparatus may include a hanging part
capable of being mated with the hanging hole, the main
bracket may be provided with a fixing strut, and the damping
apparatus may further include a hanging sleeve sheathed on
the fixing strut;

[0019] Alternatively, the damping apparatus may include
a second damping member arranged around or/and at the
bottom of the functional module.

[0020] In other embodiments, a non-interference clear-
ance is provided around the functional module, and the
damping apparatus includes a second damping member
arranged at the bottom of the functional module;

[0021] In one configuration, the damping apparatus is
provided with a raised part making elastic contact with the
main bracket;
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[0022] In one embodiment, the damping apparatus
includes an elastic tightening member for tightening oppo-
site sides of the main bracket and the functional module
towards each other.

[0023] The combined modular structure may further
include a functional module, a main battery is provided in
the housing, and the main bracket includes a shared com-
partment for accommodating either one of an auxiliary
battery and the functional module.

[0024] The main bracket may be further fixedly provided
with a thermal isolation compartment for accommodating a
battery or accommodating the functional module.

[0025] A surface of the housing may be provided with at
least one exposed window, and a part of the thermal isolation
compartment extends to the exposed window; or/and a
thermal isolation member is provided in the housing, and the
thermal isolation member is connected to the thermal iso-
lation compartment.

[0026] The thermal isolation compartment may include a
compartment body comprising a main body part capable of
being configured for accommodating an internal object and
an exposed part that is exposed from the exposed window.
[0027] The thermal isolation compartment may further
include a compartment cover connected to the compartment
body, and the connection between the compartment cover
and the compartment body may be provided with a sealing
member; or/and at least one side of the compartment cover
is provided with a reinforcing structure.

[0028] The exposed part may be provided with a venting
groove, the exposed part may be provided with an exposed
plate, and the exposed plate may be capped over the venting
groove and partially expose the venting groove. Alterna-
tively, an edge frame of the exposed window of the housing
may block the venting groove from the above and partially
exposes the venting groove.

[0029] One side of the venting groove may be provided
with a blood pressure measurement air inlet, or/and the
venting groove includes at least one bend.

[0030] The thermal isolation compartment may be perpen-
dicularly and fixedly connected to the reinforcing member at
the back side of the screen assembly, and the thermal
isolation compartment and the reinforcing member may be
fixedly connected to the main bracket or the housing.
[0031] The thermal isolation compartment and the rein-
forcing member may be respectively connected to the main
bracket, so that the thermal isolation compartment, the
reinforcing member and the main bracket form a support
frame.

[0032] A plurality of circuit boards in the board card and
the interface panel may be respectively fixed on the respec-
tive surfaces of the main bracket to form a frame structure,
and a cavity is defined inside the frame structure.

[0033] The medical device may be connected to a medical
module connection base. The medical module connection
base may include an input/output interface. The input/output
interface may include one or more of an AC input socket, a
VGA socket, a multifunctional interface and a USB inter-
face. The board card may include a connection interface
corresponding to the input/output interface.

[0034] The housing includes may include at least two
openings, and the two lateral sides having the openings may
be perpendicular and adjacent to each other.

[0035] The medical device provided by the present dis-
closure is simple and convenient to disassemble and
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assemble with high efficiency to facilitate installation and
replacement of different components to form different con-
figurations, so that the medical device can quickly switch
configurations for different scenarios. The disclosed medical
device has better anti-vibration, waterproof and anti-drop
performances.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The drawings in the following description are
merely some of the embodiments of the present disclosure
and are intended to be exemplary rather than limiting.
[0037] FIG. 1 is a first schematic perspective exploded
diagram of a medical device;

[0038] FIG. 2 is a second schematic perspective exploded
diagram of the medical device;

[0039] FIG. 3 is a schematic perspective exploded dia-
gram of the medical device;

[0040] FIG. 4 is a schematic partial cross-sectional dia-
gram of a screen assembly, which adopts a first shock
resistance and waterproofing solution, in the medical device;
[0041] FIG. 5 is a schematic partial cross-sectional dia-
gram of a screen assembly, which adopts a second shock
resistance and waterproofing solution, in the medical device;
[0042] FIG. 6 is a schematic plane diagram of a main
bracket in the medical device;

[0043] FIG. 7 is a schematic perspective exploded dia-
gram of a carbon dioxide module, a damping cushion
member and a hanging bracket in a medical device;
[0044] FIG. 8 is a perspective schematic diagram of a
main bracket in a medical device;

[0045] FIG. 9 is a schematic perspective exploded dia-
gram of a medical device when a functional module con-
figuration is used;

[0046] FIG. 10 is a schematic perspective exploded dia-
gram of a medical device when a dual-battery configuration
is used;

[0047] FIG. 11 is a schematic perspective exploded dia-
gram of a medical device when a dual-battery configuration
is used;

[0048] FIG. 12 is a perspective assembly schematic dia-
gram of a medical device;

[0049] FIG. 13 is a schematic perspective exploded dia-
gram of a main bracket and a compartment body of a thermal
isolation compartment in the medical device;

[0050] FIG. 14 is a perspective schematic diagram of a
compartment body of a thermal isolation compartment in a
medical device;

[0051] FIG. 15 is a perspective schematic diagram of a
compartment cover of a thermal isolation compartment in a
medical device;

[0052] FIG. 16 is a perspective schematic diagram of a
main bracket in a medical device;

[0053] FIG. 17 is a schematic perspective exploded dia-
gram of a medical device;

[0054] FIG. 18 is a schematic perspective exploded dia-
gram of a medical device.

DETAILED DESCRIPTION

[0055] Embodiments of the present disclosure will be
further described below in detail in conjunction with the
accompanying drawing. It should be understood that the
particular embodiments described herein are merely
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intended to explain the present disclosure, and is not taken
to limit the present disclosure.

[0056] Itis to be noted that when an element is referred to
as being “fixed to” or “arranged at” a further element, it can
be directly on the further element, or an intermediate ele-
ment may be present simultaneously. When an element is
referred to as being “connected t0” a further element, it can
be directly connected to the further element, or an interme-
diate element may be present simultaneously.

[0057] It should also be noted that orientation terms, such
as the left, right, upper and lower, in the illustrated embodi-
ments of the present disclosure are merely relative concepts
or referenced to the normal use state of the product, and
should not be considered as having limitations.

[0058] Referring to FIGS. 1 and 2, in one embodiment, a
medical device is provided including a housing 1, which is
designed to connect components, such as a board card (not
shown) and an interface panel 311, to a main bracket 31 and
integrate the components to form a combined modular
structure 3.

[0059] The board card may include a main control board
card, a parameter board card, a connection board card and
other members. In this way, the assembly of the main
bracket 31 and other related components can be directly
performed on the production line before the assembly of the
whole machine of the medical device. This improves the
assembly precision between the components and reduces the
assembly cost. In addition, this increases the reliability of
the connection between the components.

[0060] Additionally, the housing 1 is provided with a first
opening 101 for insertion of the combined modular structure
3 into the housing 1. To ensure the fixing of the combined
modular structure 3, the medical device of this embodiment
is further provided with a first securing structure for securing
the main bracket 31 on the combined modular structure 3 to
the housing 1. Accordingly, instead of the component-based
separation for the housing 1, the components are connected,
outside the housing 1, to the main bracket 31 and integrated
into the combined modular structure 3 as a whole, so that the
assembly is not limited by the space of the housing 1. This
is convenient for assembly to facilitate the modular testing
and debugging.

[0061] Ina specific arrangement, one end of the combined
modular structure 3 is inserted into the first opening 101, and
the other end of the combined modular structure 3 can be
correspondingly capped over the first opening 101. In other
words, an end face of the combined modular structure 3 can
be used as an end face of the medical device. During the
disassembly and assembly of the combined modular struc-
ture 3, there is no need to separate housing 1 or to design a
special structure for the assembly and connection of the
housing 1, so that there is no problem of damage and failure
of the connections between the housing 1 and the snap-fit
fastener. Moreover, since the housing 1 can be defined as an
integrated structure, the housing 1 has seamlessly fitted
appearance to achieve strong sense of wholeness, and the
whole machine has a reliable structure, pleasing appearance
and may be waterproof and dustproof.

[0062] The combined modular structure 3 including the
main bracket 31 and the board card and other components
fixed on the main bracket 31 can be integrally inserted into
the housing 1 or removed from the housing 1 via the first
opening 101, so that the disassembly and assembly process
is simple and convenient, and the disassembly and assembly
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efficiency is high so as to facilitate installation and replace-
ment of different components to form different configura-
tions, so that the medical device can quickly switch con-
figurations to apply to different scenarios.

[0063] Therefore, medical device provided by this
embodiment can be quickly installed and replaced and does
not need to be structurally designed with the maximized
configuration, so that the medical device is relatively small
in overall dimension. This makes it convenient for transpor-
tation, and can be applied to situations such as battlefield and
field rescue.

[0064] The main bracket 31 may be connected to the
functional module 32 in addition to the board card and the
interface panel 311. The medical device provided by this
embodiment may be a monitor, and the functional module 32
may be a carbon dioxide module and of course other
application modules. The functional module 32 may be
mounted on the main bracket 31 by using a snap-fit structure
so as to meet different application scenarios. It can be
understood that the medical device of this embodiment can
also be another instrument, and the functional module
thereof can be selected as needed.

[0065] The first securing structure may be a securing pin,
a screw or a snap-fit fastener, and the housing 1 is provided
with a structure capable of being correspondingly mated
with the securing pin, the screw or the snap-fit fastener, so
as to avoid the combined modular structure 3 from being
released from the housing 1.

[0066] Referring to FIGS. 1 to 3, the medical device of this
embodiment further includes a screen assembly 2 having a
display function. The housing 1 is further provided with a
second opening 102 for mounting the screen assembly 2, and
in order to facilitate the fixing of the screen assembly 2, the
medical device of this embodiment is further provided with
a second securing structure for securing the screen assembly
2 to the housing 1.

[0067] Inoneembodiment, the outer surface (display face)
of the screen assembly 2 should not protrude from the open
face of the second opening 102. For example, in one
embodiment, the outer surface of the screen assembly 2 may
be flush with the open face of the second opening 102.
Alternatively, in another embodiment, the outer surface of
the screen assembly 2 may also be recessed relative to the
open face of the second opening 102. The above structure
should ensure that no structural member is exposed after the
screen assembly 2 is assembled.

[0068] Moreover, in one embodiment, an outer edge of the
screen assembly 2 is embedded in the second opening 102
and then abuts against an inner side of the second opening
102. Moreover, the outer surface of the screen assembly 2 is
not provided with a second securing structure mounted
perpendicular to the end face of the second opening 102 and
a mating structure for mounting the second securing struc-
ture.

[0069] Referring to FIGS. 1 to 3, in one embodiment, the
housing 1 may be an integral-type housing, such as an
integrated frame structure. The first opening 101 may be
provided on one side of the housing 1, and the second
opening 102 may be provided on the other side of the
housing 1. In this embodiment, the first opening 101 is
provided on a lateral side of the housing 1, and the second
opening 102 is provided on a front side of the housing 1. For
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example, in one embodiment, the end faces of the first
opening 101 and the second opening 102 are petpendicular
to each other.

[0070] In the housing 1, a guiding part for guiding the
combined modular structure 3 to be inserted into the housing
1 may be provided, so that the combined modular structure
3 can be smoothly inserted into the housing 1 or withdrawn
from the housing 1. The guiding part may be a linear guide
rail, a linear guide groove, or one of a convex block and a
concave block. The guiding part and the combined modular
structure 3 may form a slideway mating structure, so that the
combined modular structure 3 can be easily pulled from the
housing or the combined modular structure 3 can be guided
to extend into the housing 1 via the first opening 101.
[0071] The guiding part may be very short, e.g., being
arranged on the end face of the first opening 101, or
extending from the end face of the first opening 101 toward
the interior of the housing 1 by a predetermined distance
which is smaller than the length of the housing in the
corresponding direction. The slideway mating structure
formed by the guiding part and the combined modular
structure 3 may be a sliding groove-sliding rail mating
structure, a protrusion-groove mating structure and the like.
[0072] A buffer member may be provided between the
housing 1 and the main bracket 31. The buffer member may
be an elastic rubber member or the like, so as to further
improve the anti-vibration performance of the whole
machine.

[0073] In order to allow the combined modular structure 3
to be conveniently inserted into the housing 1, in one
embodiment, a guiding structure is provided inside the
housing 1.

[0074] In one embodiment, the second securing structure
may be a securing pin, a screw or a snap-fit fastener, and the
housing 1 is provided with a structure capable of being
correspondingly mated with the securing pin, the screw or
the snap-fit fastener.

[0075] In one embodiment, as shown in FIGS. 1 to 3, the
second securing structure may include a second snap-fit part
202 arranged on a side surface of the screen assembly 2, and
a corresponding mating portion is provided on the housing
1 at a position mated with the second snap-fit part 202, e.g.,
a fixing hole position provided on a surface of one side of the
second opening 102.

[0076] The second securing structure may further include
a securing pin 203 that is arranged on a surface of one side
of the second opening 102 and is mated with the second
snap-fit part 202, with a fixed mounting direction of the
securing pin 203 being approximately parallel to the end
face of the second opening 102. In order to firmly fix the
screen assembly 2 on the housing 1 and to allow the outer
surface of the screen assembly 2, from the front view, to be
not provided with a second securing structure mounted
perpendicular to the end face of the second opening 102 as
well as a mating structure for installation of the second
securing structure. In the above embodiment, at least two
structures in which the second snap-fit part 202 and the
corresponding mating portion of the side surface of the
second opening 102 are fixedly mounted on the side surface
may be provided on the four side surfaces of the screen
assembly 2, e.g., the second snap-fit parts 202 are provided
on at least two side surfaces of the screen assembly 2, and
accordingly and correspondingly, it is also beneficial to
provide mating portions, on the second opening 102, corre-
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spondingly mated with the second snap-fit parts 202. For
better stable fixing, in the second snap-fit parts 202 arranged
on the at least two side surfaces of the screen assembly 2, at
least two are oppositely arranged.

[0077] In addition, in one embodiment, another method
may be used to stabilize the arrangement of the screen
assembly 2, and from the front view, the outer surface of the
screen assembly 2 is not provided with a second securing
structure mounted perpendicular to the end face of the
second opening 102 as well as a mating structure for
installation of the second securing structure.

[0078] For example, the second securing structure may
include a first snap-fit part 201 arranged on a surface of one
side of the screen assembly 2 and a second snap-fit part 202
arranged on a surface of the opposite side of the screen
assembly 2, the first snap-fit part 201 may be a raised snap-fit
fastener, and the second snap-fit part 202 may be a securing
groove. The second securing structure further includes a slot
arranged on one side of the second opening 102 and used to
be mated with the first snap-fit part 201 as well as a securing
pin 203 arranged on the other side opposite to the second
opening 102 and mated with the second snap-fit part 202,
with the fixed mounting direction of the securing pin 203
being approximately parallel to the end face of the second
opening 102, e.g., the securing pin 203 may be a transverse
locking member 210.

[0079] During installation, the screen assembly 2 is first
assembled by fitting the two first snap-fit parts 201 (snap-fit
fasteners) at the top into the slots and inserting and locking
the two securing pins 203 at the bottom into the securing
grooves, so that it is simple to assemble and easy to
disassemble, and the installation process thereof is easy and
convenient.

[0080] The screen assembly is connected to the housing 1
via the transverse locking member, with the locking direc-
tion of the transverse locking member being perpendicular
to the direction in which the screen assembly 2 is inserted
into the second opening 102, and it can also be understood
that the mounting direction of the transverse locking mem-
ber is parallel to the end face of the second opening 102.
[0081] Referring to FIGS. 1 to 4, the screen assembly 2
includes a display screen body 21 and a reinforcing member
22 for reinforcing and supporting the screen body 21. The
reinforcing member 22 may be a rigid member, and may be
a reinforcing frame, a reinforcing plate or a reinforcing bar
made of metal, which may be of a rectangular frame shape,
a rectangular plate shape or a strip shape. In the illustrated
structure, the reinforcing member 22 is of a rectangular
frame shape and is connected to the back side of the screen
body 21, and the reinforcing member 22 serves to support,
fix and reinforce the screen body 21 to improve the structural
strength of the screen body 21.

[0082] The outer side wall of the reinforcing member 22
may be mated with the inner side wall of the second opening
102, and can be used as a fixing structural member between
the screen body 21 and the housing 1, which can ensure a
successful installation of the screen assembly 2 and can also
reinforce the strength of the housing 1. Since the screen
assembly 2 can be separately disassembled, it is convenient
for maintenance and replacement.

[0083] The reinforcing member 22 may be adhered to the
screen body 21 through an adhesive, and the adhesive may
be an adhesive layer, which has reliable bonding and a
certain buffering and damping effects.
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[0084] 1In order to further improve the anti-vibration per-
formance of the screen assembly 2, as shown in FIGS. 1 to
4, as a first anti-vibration solution of the screen assembly 2,
a first elastic buffer member 231 is provided between the
lateral side of the reinforcing member 22 or/and the lateral
side of the screen body 21 and the inner wall of the second
opening 102. For example, the first elastic buffer member
231 may be arranged on the lateral side of the reinforcing
member 22, or may be arranged on the lateral side of the
screen body 21.

[0085] The first elastic buffer member 231 has a certain
elasticity and may be a rubber ring or a rubber strip, and the
lateral side of the first elastic buffer member 231 may be
provided with a convex rib 2311 to further improve the
buffering and waterproofing effects. The reinforcing mem-
ber 22 is used as a metal skeleton, the first elastic buffer
member 231 is arranged surrounding the lateral side of the
reinforcing member 22 or the screen body 21, and the first
elastic buffer member 231 is pressed and deformed to protect
the screen assembly 2 in a buffer manner, so that the screen
assembly 2 meets the requirements of drop, impact and
vibration.

[0086] As a second anti-vibration solution of the screen
assembly 2, referring to FIG. 5, the front side of the screen
body 21 is a display surface for observing the display results
of electrical signal output by the screen assembly 2. The
reinforcing member 22 includes a supporting surface that
can be connected to the back side of the screen body 21, and
a concave-convex structure that is mated with the housing 1,
and the concave-convex structure may be provided on the
other side of the reinforcing member 22. A second elastic
buffer member 232 is arranged in the concave-convex
structure, and the second elastic buffer member 232 is
pressed and deformed.

[0087] In one embodiment, the reinforcing member 22 is
provided with a groove 221, and the housing 1 is provided
with a raised part 14 extending into the groove 221, and a
second elastic buffer member 232 is arranged between the
groove 221 and the raised part 14, which also makes the
screen assembly 2 meet the requirements of drop, impact
and vibration.

[0088] The second anti-vibration solution can be imple-
mented alone or simultaneously with the first anti-vibration
solution. The first elastic buffer member 231 or the second
elastic buffer member 232 is in interference-fit with the
housing 1 to achieve a waterproofing effect. By means of
triple damping by the housing 1, the first elastic buffer
member 231, the second elastic buffer member 232 and the
reinforcing member, the screen assembly 2 can realize that
the machine of 1.0 KG falls at a height of 1.2 meters without
damage, the impact resistance is good, and the whole
machine can meet the requirements of helicopter transpor-
tation.

[0089] The main bracket 31 of this embodiment may be
connected to the functional module 32 in addition to the
board card and the interface panel 311. The medical device
provided by this embodiment may be a monitor, and the
functional module 32 may be a carbon dioxide module and
of course other application modules. The functional module
32 may be mounted on the main bracket 31 by using a
snap-fit structure so as to meet different application sce-
narios. It can be understood that the medical device of this
embodiment can also be another instrument, and the func-
tional module thereof can be selected as needed.
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[0090] Referring to FIG. 6, the main bracket 31 of this
embodiment is further fixedly provided with a thermal
isolation compartment 309 for accommodating the battery or
the functional module 32. The thermal isolation compart-
ment 309 may be a metal chamber, e.g., the side wall of the
thermal isolation compartment 309 may be made of metal.
A thermal isolation member 311 is arranged in the housing
1, and the thermal isolation member 311 may be connected
to the main bracket 31 to form a thermal isolation and
separation space. One end of the thermal isolation member
311 is connected to the side wall of the thermal isolation
compartment 309, and the other end of the thermal isolation
member 311 is connected with a heat dissipating surface
shell 15 to improve the heat dissipation performance in the
thermal isolation compartment 309, so that the battery or the
functional module 32 in the thermal isolation compartment
309 can operate within a suitable temperature range.
[0091] The thermal isolation member 311 may be made of
a material having a high thermal conductivity, e.g., a metal
material such as copper or aluminum, and the thermal
isolation member 311 may also be a heat pipe. In one
embodiment, the thermal isolation compartment 309 is a
battery compartment, and a main battery 13 can be arranged
in the thermal isolation compartment 309. Two or more
thermal isolation compartments 309 may also be provided,
and the functional module 32 may also be arranged in the
thermal isolation compartment 309.

[0092] The thermal isolation compartment 309 is con-
nected in a lap joint with the housing 1 (e.g., the housing 1
may be made of plastic made of a heat dissipating material),
so that the heat of the battery is conducted as much as
possible to the outside of the whole machine, which facili-
tates cooling of the battery. In this way, the internal heat
dissipation problem can be solved by reducing the battery
temperature. Compared with the solutions using heat dissi-
pation by air convection, heat dissipation by metal heat sink,
heat dissipation by silica gel and the like in conventional
approaches, the medical device provided by the embodiment
isolates regions having different heat requirements and then
dissipates heat for specific regions, so that the heat dissipa-
tion effect is improved by the material change of the housing
1 without adding a specific heat dissipation module. As a
result, the heat dissipation is more targeted, the product cost
is low, the heat dissipation can be performed through the
structural member of the housing 1, and the appearance
effect is better.

[0093] Referring to FIG. 6, in this embodiment, a thermal
isolation material layer 312 may be arranged on the side wall
and the end of the thermal isolation compartment 309. The
thermal isolation material layer 312 may be a plastic mem-
ber thermal isolation layer, the battery and other thermal
elements in the thermal isolation compartment 309 are
thermally isolated by the thermal isolation compartment 309
and the thermal isolation material layer 312, so that the
battery compartment alone becomes an air-conditioned
room, which is not affected by the heating device inside the
machine, thereby further improving the thermal isolation
effect.

[0094] Referring to FIG. 12, in other embodiments, at
least one exposed window 109 is arranged on a lateral side
of the housing 1, and a part of the thermal isolation com-
partment 309 extends to the exposed window 109. For
example, a part of the thermal isolation compartment 309 is
connected in a lap joint with the housing 1 and exposes a part
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of the thermal isolation compartment 309 (e.g., an end face
or the like) to the exposed window 109. This can directly
dissipate heat by radiation to the outside. The heat dissipa-
tion path is short, and the battery or other components in the
thermal isolation compartment 309 can achieve better heat
dissipation performance, so that the battery (main battery) or
other components in the thermal isolation compartment 309
can work within a suitable temperature range. This further
improves the stability and reliability of the device.

[0095] Especially in a miniaturized device which is small
and compact and has high heat dissipation requirements,
such a structural design can make the device meet the
requirements of heat dissipation in the miniaturized appli-
cation. The thermal isolation compartment 309 can be made
of a metal or a high thermal conductivity plastic or com-
posite material for better heat dissipation.

[0096] In one embodiment, a double-compartment struc-
ture of a shared compartment 310 and a thermal isolation
compartment 309 is designed, the thermal isolation com-
partment 309 is one of the compartments and can hold a
battery pack, and if the compartment (the thermal isolation
compartment 309) does not hold a battery, it can hold a
carbon dioxide module or other required functional mod-
ules.

[0097] Referring to FIGS. 12 to 15, optionally, the
exposed window 109 may be arranged at a suitable position
on the bottom, the back side, the lateral side or the top side
of the housing 1. In one embodiment, in one embodiment,
the thermal isolation compartment 309 may include a com-
partment body 340, and still further, the thermal isolation
compartment 309 may further include a compartment cover
350 connected to the compartment body 340.

[0098] The compartment body 340 can be made of a heat
dissipating material such as a metal, and the compartment
cover 350 can be made of a different material from the
compartment body 340. The main battery or the functional
module may be arranged in the compartment body 340.
[0099] The compartment body 340 includes a main body
part 341 that can be used to accommodate the internal object
as well as an exposed part 342 that is exposed to the exposed
window 109. The main body part 341 may adopt a semi-
closed or closed frame structure. The surface of the exposed
part 342 is higher than the plane of the edge of the main body
part 341 to form a stepped shape, or the plane of the edge of
the main body part 341 and the surface of the exposed part
342 are on the same plane. The compartment cover 350 may
be connected to the main body part 341 of the compartment
body 340 by way of locking of a snap-fit fastener or/and a
locking member.

[0100] Referring to FIGS. 14 and 15, the compartment
cover 350 has an insertion pin part 351 at one end, the
insertion pin part 351 being inserted into an insertion hole
3411 of the compartment body 340, and the other end of the
compartment cover 350 is connected to the compartment
body 340 via a locking member (bolt). A sealing member
360 may be provided at the connection between the com-
partment cover 350 and the compartment body 340. The
sealing member 360 may be a seal ring or a sealant or the
like.

[0101] In the illustrated structure, the sealing member 360
is arranged between the compartment cover 350 and the
main body part 341. The seal ring may be a rubber ring,
which can be embedded in a preset rubber ring groove of the
compartment cover 350 or the compartment body 340, is
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easy to assemble and can completely seal the opening
position of the compartment body 340, so that the sealing
effect is good, and the grade of waterproof can be up to 1P44.

[0102] Continuing to refer to FIG. 15, optionally, one side
or both sides of the compartment cover 350 is/are provided
with a reinforcing structure. The reinforcing structure may
be a reinforcing rib 352. The reinforcing rib 352 may be
integrally formed on the end face of the compartment cover
350 and arranged intersecting vertically and horizontally.
The compartment cover 350 has a high structural strength
and is not easily deformed. The inner or outer surface of the
compartment body 340 may also be provided with reinforc-
ing ribs 352 intersecting vertically and horizontally to fur-
ther increase the structural strength of the thermal isolation
compartment 309.

[0103] When the device is in a state of being placed
normally, the compartment cover 350 is located at the
bottom of the whole device. By providing the above-men-
tioned reinforcing structure, it can withstand the impact of
the main battery or the functional module and other com-
ponents in the compartment body 340, the compartment
cover 350 is not easily deformed or damaged, and the
reliability of device is better, thereby improving the anti-
vibration and anti-drop properties of the whole device.

[0104] Continuing to refer to FIGS. 12 to 15, optionally, in
one embodiment, the exposed part 342 is provided with a
venting groove 3421, and the venting groove 3421 is used
for communicating the outside with the interior of the
housing 1 for air circulation. Furthermore, after the combi-
nation of one or more of the above components is com-
pleted, a sealed inner cavity can be formed in the housing 1.
For example, in one embodiment, the housing 1 is combined
with the combined modular structure 3, the screen assembly
2 and the compartment cover 350 to form a sealed inner
cavity in the housing 1. The exposed part 342 is provided
with a venting groove 3421, and the venting groove 3421
communicates with the outside air and the sealed inner
cavity.

[0105] One side of the venting groove 3421 may be
provided with a blood pressure measurement air inlet. The
exposed part 342 may be attached with an exposed plate
343. The exposed plate 343 can be capped over the venting
groove 3421, and only a part of the venting groove 3421
(e.g., the front end 3422) can be exposed. The exposed plate
343 may be a metal member and may pass through the
exposed plate 343 by means of a screw, and the exposed part
342 is locked to the main bracket 31 or the housing 1. The
exposed plate 343 may also be replaced by the edge frame
of the exposed window 109 of the housing 1. When the
exposed window 109 covers the exposed part 342, a part of
the venting groove 3421 is blocked, and only a part of the
venting groove 3421 (e.g., the front end 3422) is exposed, as
shown in FIG. 12.

[0106] The venting groove 3421 may have at least one
bend to improve waterproof performance while ensuring
ventilation. In one specific application, the venting groove
3421 may be of a curved shape, a polygonal shape or the
like, e.g., a regular curved shape such as an S-shape or a
wavy shape or an irregular curved shape. The front end 3422
of the venting groove 3421 is exposed, e.g., the front end of
the venting groove 3421 communicates directly with the
outside air, so that the venting groove 3421 can also serve as
a heat dissipating passage while venting. In the illustrated
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structure, the front end 3422 of the venting groove 3421 is
located at the edge of the exposed part 342.

[0107] It can be understood that the front end 3422 of the
venting groove 3421 may also be located at other suitable
positions, e.g., at the middle of the exposed part 342 and the
like. One or more venting grooves 3421 may be provided.
One side of the venting groove 3421 is provided with a
blood pressure vent hole 3423, and the blood pressure vent
hole 3423 communicates with the venting groove 3421, and
can serve as an air inlet for blood pressure measurement
while being waterproof. Blood pressure measurement can be
achieved by a blood pressure measurement module con-
nected to the main bracket 31. The blood pressure measure-
ment module, as a functional module, may be arranged in the
shared compartment 310 or in the thermal isolation com-
partment 309.

[0108] In order to increase the grade of waterproof of the
whole device to the [P44 level, in addition to the aforemen-
tioned structures, the structural design can also be consid-
ered. For example, in one embodiment, the exposed part 342
and the exposed window 109 are located on one lateral side
of the housing 1, and the lateral side is parallel and adjacent
to the end face where the first opening is located. When the
screen assembly 2 is on the front side, the exposed part 342
and the exposed window 109 are located on the bottom side
of the housing 1.

[0109] In addition, the housing 1, as a whole, is a sealed
structure in addition to the first opening 101, the second
opening 102, the exposed window 109 and the opening
mated with the compartment cover 303. In order to better
realize the sealed structure, the housing 1 adopts an inte-
grally formed structure. The second opening is located at the
side surface of the housing 1, and the connection (such as the
first opening 101) between the combined modular structure
3 and the housing 1 is subjected to a waterproof sealing
process by a sealing rubber ring or the like, and the con-
nection (such as the second opening 102) between the screen
assembly 2 and the housing 1 is also subjected to a water-
proof sealing process by a sealing rubber ring or the like, so
that the whole device can achieve the waterproof effect of
IP44 in addition to the beneficial ventilation and heat
dissipation effects.

[0110] As shown in FIG. 14, in one embodiment, on the
thermal isolation compartment 309, the compartment body
340 includes a main body part 341 that can be used to
accommodate the internal object. The end face of the main
body part 341 connected in lap joint with the compartment
cover 350, together with the exposed part 342, is located on
the same lateral side of the housing 1 as the exposed window
109, the lateral side being parallel and adjacent to the end
face where the first opening is located. When the screen
assembly 2 is on the front side, the exposed part 342 and the
exposed window 109 are located on the bottom side of the
housing 1.

[0111] Such an approach can significantly improve water-
proofing, save space utilization and reduce the need for
external sealing members in addition to the beneficial ven-
tilation and heat dissipation effects. In one embodiment, the
housing 1 has only three lateral sides with an opening, while
the other three sides have no opening. In particular, the three
sides with an opening are perpendicular and adjacent to each
other.

[0112] For the exposed window 109, the compartment
cover 350 and the interface panel 311 can be arranged at the

Jan. 30, 2020

same end face. Therefore, in one embodiment, the housing
1 has at least two openings, and the two lateral sides with an
opening are perpendicular and adjacent to each other. One of
the openings is for placing the screen assembly 2, and the
other opening is for providing an insertion interface for such
as the exposed window 109, the main body part 341 and a
module combination interface.

[0113] Referring to FIGS. 16 to 18, in order to improve the
anti-drop performance of the device, optionally, the thermal
isolation compartment 309 is fixedly connected to the rein-
forcing member 22, and the thermal isolation compartment
309 and the reinforcing member 22 are arranged perpen-
dicular to each other. In other words, the thermal isolation
compartment 309 is adjacent and perpendicular to the front
side where the reinforcing member 22 and the display screen
body 21 are located.

[0114] As described above, the reinforcing member 22 is
connected to the back side of the screen body 21, and can
support, fix and strengthen the screen body 21 to improve
the structural strength of the screen body 21. Moreover, the
thermal isolation compartment 309 and the reinforcing
member 22 can both be metal members, and the thermal
isolation compartment 309 and the reinforcing member 22
are fixedly connected with each other and both are con-
nected and fixed to the main bracket 31 or the housing 1,
thereby forming a stable support structure.

[0115] In addition, a reinforcing bracket 370 may also be
used, the thermal isolation compartment 309 and the rein-
forcing member 22 are fixedly connected to the reinforcing
bracket 370, so that the thermal isolation compartment 309,
the reinforcing member 22 and the reinforcing bracket 370
form a stable supporting frame, which can effectively protect
the display screen body 21 to prevent damage caused by
impact or drop. The reinforcing bracket 370 may be a metal
member or a plastic member. In one embodiment, in the
combined modular structure, the board card (not shown) and
the interface panel 311 include at least three circuit boards,
e.g., a first circuit board 381, a second circuit board 382 and
a third circuit board 383 in FIGS. 13 and 16.

[0116] The main bracket 31 is connected with the first
circuit board 381, the second circuit board 382 and the third
circuit board 383 on different lateral sides of the main
bracket 31. The first circuit board 381, the second circuit
board 382 and the third circuit board 383 are respectively
fixed at the respective lateral sides of the main bracket 31 so
as to form a frame structure, and the interior of the frame
structure forms a cavity for arranging the shared compart-
ment 310 and the thermal isolation compartment 309 and the
like to place the functional module 32, the battery and the
like.

[0117] In this embodiment, by respectively fixing multiple
circuit boards on the respective lateral sides of the main
bracket 31 so as to form a frame type fixing structure having
a cavity inside, the structure is compact to obtain the highest
space utilization, and the volume of the whole device is
reduced, so that the volume is reduced to less than 249
mmx97 mmx111 mm and the weight is less than 1.4 KG. In
particular, in one embodiment, the whole device has a
volume of less than 150 mm*103 mm*81 mm and a weight
of less than or equal to 1.2 KG. In the case of such a
small-volume design, the housing 1 can be selected to use a
waterproof and anti-corrosive material. In order to better
improve the overall anti-drop property, the aforementioned
structural reinforcement design between the thermal isola-
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tion compartment 309 and the reinforcing member 22 can be
utilized to enhance the anti-drop property of the whole
device, and the whole machine can meet the requirements of
dropping from 1.2 meters without damage. On this basis, in
one embodiment, the main bracket 31 is also connected with
a reinforcing connector 384. The first circuit board 381 may
be a main control board, the second circuit board 382 may
be an infrared board, and the third circuit board 383 may be
a parameter board. The first circuit board 381, the second
circuit board 382, the third circuit board 383, the interface
panel 311 and the reinforcing connector 384 may be con-
nected to the aforementioned support frame to enclose a
closed cavity structure, thereby further improving the sta-
bility and reliability of the whole machine.

[0118] In one embodiment, the screen assembly 2 is
located on the front side of the device and is oriented toward
the user. The first circuit board 381 is located on the front
side of the main bracket 31 and located at the back side of
the screen assembly 2, the interface panel 311 is located at
one end of the main bracket 31 and can be capped at the first
opening 101 of the housing, and the second circuit board 382
is located at the other end of the main bracket 31 and extends
deep inside the housing 1.

[0119] The third circuit board 383 is located at the back
side of the main bracket 31. The thermal isolation compart-
ment 309 is located at the bottom of the main bracket 31, and
the first circuit board 381, the second circuit board 382 and
the third circuit board 383 may be locked to the main bracket
31 by locking members (such as screws).

[0120] The reinforcing connector 384 may be locked to
the support frame by a locking member (such as a screw),
and the reinforcing connector 384 can be pressed against the
third circuit board 383. The reinforcing connector 384 may
be a U-shaped plastic or metal member. The reinforcing
bracket 370 is fixedly connected to the main bracket 31, and
the compartment body 340 of the thermal isolation com-
partment 309 is connected to the reinforcing bracket 370.
[0121] The reinforcing bracket 370 may have a snap-fit
fastening arm for fastening the third circuit board 383. In
this way, the interface panel 311 (the face board), the
parameter board, the infrared board and the main control
board are respectively fixed on the four sides of the main
bracket to form a stable bracket structure (the main bracket
31), which is formed into a whole and then inserted into the
plastic housing 1, then the screen assembly 2 is fixed, and
the screen assembly 2 is fixed by a lateral bolt 210.
[0122] Through the above arrangement, the plastic bracket
31 is reinforced with two metal members, i.e., a battery
compartment 310 (a metal member) and a screen support
member (a metal member), to form a stable metal support
frame. In addition, the support frame is enclosed by the first
circuit board 381, the second circuit board 382, the third
circuit board 383 and the reinforcing connector 384 to form
a closed cavity so as to strengthen the strength of the whole
structure and fully protect the screen assembly 2.

[0123] Optionally, as shown in FIG. 18, the screen assem-
bly 2 may be connected to the housing 1 via a transverse
locking member (which may be a lateral bolt 210). The
lateral side of the second opening 102 is a narrow-side
housing, and the lateral bolt 210 laterally secures the screen
assembly 2 from the lateral side, that is, the securing
direction of the lateral bolt 210 is perpendicular to the
direction in which the screen assembly 2 is inserted into the
second opening 102.
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[0124] The external screen of the screen assembly 2 can
occupy or substantially occupy the area of the front side of
the housing 1, its screen-to-body ratio is high, and in the case
where the device sizes are equivalent, the information dis-
played by the screen assembly 2 is more comprehensive and
specific. The display screen body 21 of the screen assembly
2 can be made of one-piece glass, which can realize a
narrow-border or borderless appearance, which is beautiful
and elegant.

[0125] Inone embodiment, the inner side of the housing 1
may also be fixedly connected with a plastic liner support
110, and the plastic liner support 110 can adopt an integrally
formed rectangular frame structure, which can improve the
buffering performance and impact resistance of the device.
[0126] The medical device of this embodiment can be
connected to a carrying case to facilitate transportation,
expansion, data interaction and the like. The carrying case
may also be referred to as a medical module connection
base. The medical module connection base may be the
medical module connection base disclosed in PCT Publica-
tion No. WO 2014169554 A1, which is incorporated herein
by reference.

[0127] The medical module connection base may also be
medical module connection bases of other specifications and
other types. The shape of the compartment door is matched
in shape with the slide rail and is fixed in the external
medical module connection base. The medical module con-
nection base is provided with an input/output interface, and
the input/output interface includes one or more of an alter-
nating-current input socket, a VGA socket, a multifunctional
interface and a USB interface. The second circuit board 382
(i.e,, the infrared board) is provided with a connection
interface 3821 corresponding to the above input/output
interface. The lateral side of the housing 1 may be provided
with a hole site 111 matching the interface 3821 to expose
the connection interface 3821 so as to facilitate the interface
connection with the carrying case.

[0128] Referring to FIGS. 7 to 9, in order to improve the
reliability of the use of the medical device, the functional
module 32 is connected to the main bracket 31 via a
damping apparatus, the medical device may be a monitor,
and the functional module 32 may be a module for gener-
ating vibration during operation or other modules. In this
embodiment, the functional module 32 takes a carbon diox-
ide module as an example.

[0129] Under the premise that the structures of the housing
1 and the functional module 32 are not changed, the damp-
ing apparatus is connected between the functional module
32 and the main bracket 31, so that the configuration of the
functional module 32 can be added in the inherent space
structure of the monitor, thereby expanding the application
range of the monitor, and arranging the corresponding
damping structure while adding the application function
thereof so as to perform damping treatment for the func-
tional module 32. As a result, the influence of the vibration
of the function module 32 itself on the accuracy of the
functional module 32 can be avoided, and the influence of
the vibration of the functional module 32 itself on the
reliability of other components can also be avoided, which
is beneficial to ensure the normal operation of the monitor
and facilitate the transportation and use of the monitor.
[0130] The functional module 32 is elastically connected
to the main bracket 31 in a hanging connection manner via
the damping apparatus, and the hanging connection manner
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can be arranged in a compact and narrow space, thereby
having a better damping effect. In one embodiment, the
functional module 32 can be elastically connected to the
main bracket 31 via a two-point or multi-point hanging
connection through the damping apparatus so as to reduce
and absorb the vibration of the functional module 32 to
avoid the influence of such vibration on other components,
thereby realizing the vibration isolation effect.

[0131] The damping apparatus may be sheathed, as a
whole, on the outer side of the functional module 32, or may
be adhered to the functional module 32 by an adhesive.
Alternatively, the damping apparatus may be locked to the
functional module 32 by the locking member. Certainly, the
damping apparatus may also be connected to the functional
module 32 by other means.

[0132] As one embodiment of the damping apparatus,
referring to FIG. 7, the damping apparatus is connected to
the functional module 32, and is elastically connected to the
main bracket 31 in a multi-point hanging connection man-
ner, specifically as follows: the main bracket 31 is provided
with a hanging hole 301, the damping apparatus may be
elastically sheathed outside the functional module 32, and
the damping apparatus includes a hanging part 41 mated
with the hanging hole 301; or/and, the main bracket 31 is
provided with a fixing strut 315, and the damping apparatus
further includes a hanging sleeve 42 sheathed on the fixing
strut 315. In this way, a multi-point hanging structure is
formed, and the vibration isolation effect is good.

[0133] In one embodiment, the damping apparatus
includes a first damping member 4 sheathed outside the
functional module 32, and the first damping member 4 may
be an elastic sleeve, such as a silicone sleeve. The hanging
part 41 is integrally formed or connected to the first damping
member 4, the connecting part 43 is integrally formed or
connected to both sides of the first damping member 4, and
the connecting part 43 has a hanging structure 431, the
hanging sleeve 42 is sheathed in the hanging structure 431,
the hanging sleeve 42 may be an elastic member, and the
hanging sleeve 42 may be sheathed on the fixing strut 315.
By adopting the solution in which the functional module is
wrapped and fixed by an elastic sleeve and is hung on both
sides, without changing the functional module 32 itself, in
the case of a limited space, the influence of the vibration
generated by the functional module 32 on other components
is greatly reduced by reducing the shape influence coefli-
cient and reducing the rigidity and the like.

[0134] In one embodiment, the hanging holes 301 are
arranged in pairs and symmetrically arranged at intervals,
the hanging parts 41 are also arranged in pairs, the hanging
holes 301 matches in the number and position of the hanging
parts 41, the hanging part 41 includes a hanging rod 411 and
a support part 412, the support part 412 is fixedly connected
to or integrally formed on the hanging rod 411 to position the
hanging part 411 at the position of the hanging hole 301, and
the hanging hole 301 may be of a suitable shape, such as a
gourd shape. In this embodiment, the hanging hole 301
includes a large hole 3011 and a small hole 3012 which are
partially overlapped with each other, the hanging hole 301 is
of a gourd shape, and the outer diameter of the support part
412 is greater than the outer diameter of the small hole 3012
and less than the outer diameter of the large hole 3011, that
is, the support part 412 can pass through the large hole 3011
but cannot pass through the small hole 3012. When
assembled, the hanging rod 411 and the support part 412
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pass through the hanging hole 301 from the front side of the
large hole 3011 under an external force, and after assembled,
the support part 412 may be supported at the back side of the
small hole 3012 under the elastic restoring force of the first
damping member 4, so that the functional module 32 can be
kept connected to the main bracket 31 in an elastic hanging
manner, the functional module 32 is not easy to fall off, and
the assembly of the damping device is simple and easy.
[0135] In one embodiment, the fixing struts 315 may be
fixedly connected to the main bracket 31 by welding or
integral molding or the like, and the fixing struts 315 may
also be connected to the main bracket 31 by means of a
detachable structure such as threaded connection.

[0136] Specifically, the first damping member 4 may be
connected with a hanging bracket 5, and the hanging bracket
5 may fix the first damping member 4 to the functional
module 32 and provide a force point during hanging. In this
embodiment, the hanging bracket 5 is connected to the
functional module 32 by means of the locking member 51
and clamps the first damping member 4 to fix the first
damping member 4. The hanging bracket 5 may be stamped
and formed by a metal sheet. The locking member 51 may
be a screw.

[0137] The assembly process may be as follows. First, the
first damping member 4 (the silicone sleeve) is sheathed on
the functional module 32, and the circumference is in
interference fit and held tightly. Then, the hanging bracket 5
is loaded, the hanging bracket 5 is fixed by a bolt to fix the
first damping member 4, and the hanging bracket 5 can
provide a force point during hanging. The hanging sleeve 42
is then sheathed on the hanging structure 431 of the first
damping member 4 so as to obtain an assembled functional
module assembly. Then, the hanging part 41 of the first
damping member 4 is mounted to the hanging hole 301 of
the main bracket 31, and then the two hanging sleeves 42 are
respectively squeezed into the fixing struts 315 in an inter-
ference fit manner, so that the functional module 32 can form
a multi-point hanging connection structure by means of the
first damping member 4 and the main bracket 31, which has
a good vibration isolation effect and a compact structure.
[0138] A second embodiment of the damping apparatus
includes a second damping member (not shown) arranged
around or/and at the bottom of the functional module 32;
Alternatively, a non-interference clearance is provided
around the functional module 32, and the damping apparatus
includes a second damping member arranged at the bottom
of the functional module 32. The second damping member
may be an elastic member, such as an air bag, sponge or
rubber. In one embodiment, the sponge can be used as the
second damping member, and the functional module 32 can
be wrapped with 10 mm-thick sponge at the periphery, so as
to achieve the vibration isolation effect by means of the
vibration absorption by the sponge. Due to the particularity
of the vibration direction of the functional module 32, the
above solution can be simplified to only provide a sponge at
the bottom of the functional module 32, the thickness of the
sponge may be 10 mm, and a gap of 2 mm or more is
reserved around the functional module 32 for avoid inter-
ference, which can also achieve better vibration isolation
effect.

[0139] A third embodiment of the damping apparatus may
be provided with a raised part (not shown) that is in elastic
contact with the main bracket 31. In one embodiment, the
damping apparatus includes a damping buffer sleeve
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sheathed outside the functional module 32, the outer surface
of the damping buffer sleeve is provided with a raised part
(not shown) in elastic contact with the main bracket 31, the
outer surface of the damping buffer sleeve is designed with
a triangular or rectangular raised part, and then the amount
of interference between the raised part and the main bracket
31 is adjusted to improve the vibration isolation effect. In
addition to the silicone material, the damping buffer sleeve
may also be made of other damping materials, and the
interference capacity is designed according to its corre-
sponding compression ratio, so that the functional module
32 is wrapped from four sides.

[0140] A fourth embodiment of the damping apparatus
may include an elastic tightening member (not shown) for
pulling the opposite sides of the main bracket 31 and the
functional module 32 toward each other, that is, the func-
tional module 32 is tensioned, at the opposite sides, to the
main bracket 31 by the elastic material. The elastic tighten-
ing member may be a hanging rubber strip or the like.
[0141] In this embodiment, a buffer member (not shown)
may be arranged between the housing 1 and the main bracket
31. The buffer member may be an elastic rubber member or
the like to further improve the damping performance of the
whole machine and the functional module 32.

[0142] Further, the main bracket 31 has a main battery
compartment, a main battery 33 is arranged in the main
battery compartment, and the main bracket 31 has a shared
compartment 310 having either one of an auxiliary battery
and the functional module 32 accommodated therein. The
medical staff can choose to place an auxiliary battery or
install the functional module 32 in the shared compartment
310 according to specific needs, and the auxiliary battery
and the functional module 32 are mutually exclusive, that is,
either one of the two can be connected to the main bracket
31, so that it is very convenient to assemble monitors of
different configurations with no need to be structurally
designed with the maximized configuration, and the monitor
is relatively small in overall dimension, has a compact
structure, is convenient for transportation, and is very con-
venient for use in situations such as battlefield and field
rescue.

[0143] A medical device of a dual-battery configuration
and a medical device configured with a carbon dioxide
module as the functional module are respectively described
in two embodiments below, and for convenience of illustra-
tion, only the parts related to the present embodiment are
shown.

Embodiment I

[0144] In this embodiment, the functional module 32 is
disposed in the shared compartment 310, and referring to
FIGS. 1 to 3, the main bracket 31 is connected with a
functional module compartment bracket 361 for forming a
functional module compartment in the shared compartment
310, and a functional module 32 is arranged in the functional
module compartment to form different functional configu-
rations.

[0145] Referring to FIG. 9, the main bracket 31 is con-
nected with a blocking piece 362 for separating the main
battery compartment so as to prevent the heat generated
during the operation of the battery from affecting the normal
operation of the functional module 32.

[0146] One side of the functional module compartment
bracket 361 is arranged opposite to the functional module
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32, and the other side of the functional module compartment
bracket 361 is attached with an insulating sheet 363 and/or
a water absorbing member. The water absorbing member
may be a water absorbing sponge.

[0147] The main bracket 31 may be connected to an air
pump 3515, and the air pump 3515 may be located on the
left or right side of the functional module 32; and the air
pump 3515 is connected with a pump outlet air pipe 3526,
the main bracket 31 is also connected with a valve body
353b, the bottom of the valve body 3536 has a water
absorbing member 365, and the water absorbing member
365 may be a water absorbing sponge. The main bracket 31
is connected with a valve pressing plate 364 for pressing the
valve body 3535, the valve body 3535 is connected with the
valve outlet air pipe 3545, and the pump outlet air pipe 3525
is connected to the pump outlet air pipe 3545 via the center
shaft pipe 3555.

[0148] The fixing struts 315 may be fixedly connected to
the main bracket 31 by welding or integral molding or the
like, and the fixing struts 315 may also be connected to the
main bracket 31 by means of a detachable structure such as
threaded connection, so that when different functional mod-
ules 32 are switched or when the auxiliary battery needs to
be installed on the main bracket 31, the fixing struts 315 can
be conveniently removed from the main bracket 31 even if
the spatial position of the functional module or the auxiliary
battery interferes with the spatial position of the fixing strut
315.

[0149] During assembly, it is confirmed that, in the main
bracket 31, the fixing struts 315 for mounting the functional
module 32 is arranged on the main bracket 31, a blocking
piece 362 is first loaded onto the main bracket 31, and then
the assembled functional module assembly is loaded into the
main bracket 31. Then, the air pump 3515 installed with the
damping sponge and the pump outlet air pipe 3525 is loaded
onto the main bracket 31 and then is fastened into the
functional module compartment bracket 361 and fixed by
the locking member (bolt) 3575, then the insulating sheet
363 and the water absorbing member 365 are attached
thereto, the valve body 3535 is mounted with the valve
outlet air pipe 3545 and then is loaded on the functional
module compartment bracket 361, and then the valve press-
ing plate 364 is fastened. Then the air channels are con-
nected through a central shaft pipe 3555 (functional module
configuration). Finally, the main battery 33 is loaded from
the bottom.

Embodiment I1

[0150] Referring to FIGS. 10 and 11, in this embodiment,
an auxiliary battery 330 is arranged in the shared compart-
ment 310, the main bracket 31 is connected with an auxiliary
battery compartment bracket 341 for forming an auxiliary
battery compartment in the shared compartment 310, and an
auxiliary battery 330 is arranged in the auxiliary battery
compartment so as to form a dual-battery configuration
solution, so that the monitor can be operated continuously
for a long time and can perform long-distance vital sign
monitoring for a long time.

[0151] Specifically, the openings of the main battery com-
partment and the auxiliary battery compartment are on the
same side as the first opening 101, and the openings of the
main battery compartment and the auxiliary battery com-
partment are each provided with a battery door. Alterna-
tively, the main battery compartment is in communication
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with the auxiliary battery compartment, so that the battery
can be replaced and maintained from the outside without
being disassembled.

[0152] As shown in FIG. 11 again, in the dual-battery
configuration, the main bracket 31 is connected with an air
pump 351a, the air pump 351a is located below the auxiliary
battery 330, the air pump 351a is connected with a pump
outlet air pipe 3524, the main bracket 31 is also connected
with a valve body 353a, the valve body 353a may be of a
dual-valve structure, the valve body 353« is connected with
a valve outlet air pipe 354a, and the valve outlet air pipe
352a is connected to a valve outlet air pipe 3544 via a central
shaft pipe 355a.

[0153] With continued reference to FIG. 11, a third damp-
ing member 356¢ may be arranged around or/and at the
bottom of the air pump 351a so as to reduce vibration and
noise; and alternatively, a non-interference clearance is
provided around the air pump 351a, and a third damping
member 356a is provided at the bottom of the air pump
351a. The third damping member 356a may be an elastic
member such as an air bag, sponge or rubber.

[0154] During assembly, if there are fixing struts for
connecting the functional module 32 in the main bracket 31
and the fixing struts interfere with the related components
such as the auxiliary battery 330 and the auxiliary battery
bracket 341, the fixing struts can be removed from the main
bracket 31 or the fixing struts can be detached from the main
bracket 31, and then the air pump 351a installed with the
damping sponge (the third damping member 356a) and the
pump outlet air pipe 3524 is loaded. After the valve body
353a is connected to the valve outlet air pipe 354a, it is first
loaded into the auxiliary battery compartment bracket 341,
then the auxiliary battery compartment bracket 341 is fixed
to the main bracket 31 by the locking member (bolt) 3574,
then the air channels are connected by the central shaft pipe
355a (the dual-battery configuration), and finally the main
battery 33 and the auxiliary battery 330 are loaded from the
botton.

[0155] When the monitor is configured to have a dual-
battery configuration of the main battery 33 and the auxiliary
battery 330, the monitor can be operated continuously for a
long time, and can perform long-distance vital sign moni-
toring for a long time. When the monitor is configured to
have the functional configuration of the main battery 33 and
the functional module 32, the monitor measurement param-
eters are comprehensive, and the monitor is in the dual-
battery configuration and the functional module configura-
tion, so that the main bracket 31 can be shared, the
component cost is low, the configuration switch and assem-
bly processes are simple, and no special tools are needed in
the process, which is convenient to operate.

[0156] The medical device provided by this embodiment
integrates the board card, the interface panel and the main
bracket, and adopts the plug-in connection of the opening of
the housing, so that the display screen can be mated with the
housing via the assembly structure and can be separately
disassembled. In this way, the combination of multiple
components becomes a combination of two components, the
housing can adopt an integrated structure, the housing can be
assembled and connected without disassembling the housing
and without designing a special structure, and there is no
problem of damage and failure of the housing interface part
and the snap-fit fastener. This gives the whole machine a

Jan. 30, 2020

seamless appearance, a strong sense of wholeness mated
with the other members, and good waterproof and dustproof
properties.

[0157] Moreover, with such an integrated structure, the
processing of the housing is convenient, the production cost
is low, and the assembly of the internal components of the
whole machine is not limited by the space of the housing, so
that the assembly process is simple, and the modular testing
is convenient. The board card, the interface panel and the
main bracket are integrated, and the assembly of the com-
ponents can be directly completed on the production line
before the assembly of the whole machine, which is advan-
tageous for improving the assembly precision between the
components, reducing the assembly cost, and effectively
ensuring the reliability of the connection between the com-
ponents.

[0158] Moreover, the structure disassembly and assembly
process of such an integrated arrangement is simple and
convenient, the disassembly and assembly efficiency is high,
and different functional modules can be installed and
replaced immediately to form different configurations, so
that the medical device can quickly switch configurations to
apply to different scenarios. The spatial size of the whole
machine can be reduced to 150 mm*103 mm*81 mm, and
the weight is less than or equal to 1.2 KG, which is
convenient for transportation and is also convenient to use in
various different situations. Further, in this embodiment, the
screen assembly is detachably configured, so that mainte-
nance and update of the product are more convenient. In
addition, the screen assembly of this embodiment achieves
triple damping by means of the housing, the first elastic
buffer member (or the second elastic buffer member) and the
reinforcing member, thereby effectively ensuring the reli-
ability of the working of the display screen, and the whole
machine can meet the requirements of dropping from a
height of 1.2 meters without being damaged.

[0159] Inthis embodiment, the functional module can also
be configured on the combined modular structure, and is
connected to the main bracket by means of the damping
apparatus, thereby avoiding the influence of the vibration of
the functional module itself on the accuracy of the functional
module, and also avoiding the influence of the vibration of
the functional module itself on other components, which is
beneficial to ensure the normal operation of the whole
machine.

[0160] Moreover, the main bracket of this embodiment has
a shared accommodation chamber for accommodating any
one of the battery and the functional module, and one of the
auxiliary battery or the functional module can be selected
when in use, so that the functional module and the auxiliary
battery can be rapidly installed and replaced so as to meet
different requirements of application with no need to be
structurally designed with the maximized configuration. By
arranging the thermal isolation compartment and the thermal
isolation member, it is also possible to isolate the regions
having different heat requirements and then dissipates heat
for specific regions without adding a specific heat dissipa-
tion module, so that the heat dissipation can be more targeted
to further improve the stability and reliability of the whole
machine and effectively guarantee the service life of the
whole machine.

[0161] The above contents are merely the preferred
embodiments of the present disclosure, and are not intended
to limit the present disclosure. Any modifications, equiva-



US 2020/0029823 A1

lent substitutions or improvements made within the spirit
and principles of the present disclosure are included within
the scope of the present disclosure.

1. A medical device, comprising:

a housing;

a combined modular structure formed by connecting a

board card and an interface panel to a main bracket;

a first opening provided on the housing for an insertion of

the combined modular structure;

a first securing structure for securing the combined modu-

lar structure to the housing;

a screen assembly having a display function;

a second opening provided on the housing for mounting

the screen assembly; and

a second securing structure for securing the screen assem-

bly to the housing.

2. The medical device of claim 1, wherein the screen
assembly comprises a screen body and a reinforcing member
for reinforcing and supporting the screen body.

3. The medical device of claim 2, wherein a first elastic
buffer member is provided between a lateral side of the
reinforcing member and an inner wall of the second opening
and/or between a lateral side of the screen body and an inner
wall of the second opening.

4. The medical device of claim 2, wherein the reinforcing
member comprises a supporting surface capable of being
connected to a back side of the screen body, and a concave-
convex structure capable of being mated with the housing,
and a second elastic buffer member is provided in the
concave-convex structure.

5. The medical device of claim 1, wherein the first
securing structure or the second securing structure is a
securing pin, a screw or a snap-fit fastener, and the housing
is provided with a structure capable of being correspond-
ingly mated with the securing pin, the screw or the snap-fit
fastener.

6. The medical device of claim 1, wherein the screen
assembly is connected to the housing via a transverse
locking member, with a locking direction of the transverse
locking member being perpendicular to a direction in which
the screen assembly is inserted into the second opening.

7. The medical device of claim 1, wherein the second
securing structure comprises a second snap-fit part arranged
on at least one side surface of the screen assembly, and a
mating portion is correspondingly provided on the housing
in a position enabling the mating portion to be mated with
the second snap-fit part, and the screen assembly is fixedly
connected to the housing via the transverse locking member
passing through the second snap-fit part; or

wherein the second securing structure comprises a first

snap-fit part arranged on one side of the screen assem-
bly and a second snap-fit part arranged on the opposite
side of the screen assembly, the second securing struc-
ture further comprises a slot arranged on one side of the
second opening and configured to be mated with the
first snap-fit part, and a securing pin arranged on the
opposite side of the second opening and mated with the
second snap-fit part.

8. The medical device of claim 1, wherein the combined
modular structure further comprises a functional module
connected to the main bracket via a damping apparatus.

9. The medical device of claim 8, wherein

the main bracket is provided with a hanging hole, the

damping apparatus comprises a hanging part mated
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with the hanging hole, the main bracket is provided
with a fixing strut, and the damping apparatus further
comprises a hanging sleeve sheathed on the fixing strut;

alternatively, the damping apparatus comprises a second
damping member arranged around or/and at the bottom
of the functional module;

alternatively, a non-interference clearance is provided

around the functional module, and the damping appa-
ratus comprises a second damping member arranged at
the bottom of the functional module;

alternatively, the damping apparatus is provided with a

raised part making elastic contact with the main
bracket; or

alternatively, the damping apparatus comprises an elastic

tightening member for tightening opposite sides of the
main bracket and the functional module towards each
other.

10. The medical device of claim 1, wherein the combined
modular structure further comprises a functional module, a
main battery is provided in the housing, and the main
bracket comprises a shared compartment for accommodat-
ing either one of an auxiliary battery and a functional
module.

11. The medical device of claim 1, wherein the main
bracket is further fixedly provided with a thermal isolation
compartment for accommodating a battery or a functional
module.

12. The medical device of claim 11, wherein a surface of
the housing is provided with at least one exposed window,
and a part of the thermal isolation compartment extends to
the exposed window; or/and a thermal isolation member is
provided in the housing, and the thermal isolation member
is connected to the thermal isolation compartment.

13. The medical device of claim 12, wherein the thermal
isolation compartment comprises a compartment body com-
prising a main body part capable of being configured for
accommodating an internal object and an exposed part
exposed from the exposed window.

14. The medical device of claim 13, wherein the thermal
isolation compartment further comprises a compartment
cover connected to the compartment body, the connection
between the compartment cover and the compartment body
is provided with a sealing member; or/and at least one side
of the compartment cover is provided with a reinforcing
structure.

15. The medical device of claim 13, wherein the exposed
part is provided with a venting groove, the exposed part is
provided with an exposed plate, and the exposed plate is
capped over the venting groove and partially exposes the
venting groove; alternatively, an edge frame of the exposed
window of the housing blocks the venting groove from the
above and partially exposes the venting groove.

16. The medical device of claim 15, wherein one side of
the venting groove is provided with a blood pressure mea-
surement air inlet, or/and the venting groove comprises at
least one bend.

17. The medical device of claim 11, wherein the thermal
isolation compartment is perpendicularly and fixedly con-
nected to a reinforcing member at the back side of the screen
assembly, and the thermal isolation compartment and the
reinforcing member are fixedly connected to the main
bracket or the housing.

18. The medical device of claim 17, wherein the thermal
isolation compartment and the reinforcing member are
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respectively connected to the main bracket, so that the
thermal isolation compartment, the reinforcing member and
the main bracket form a support frame.

19. The medical device of claim 1. wherein a plurality of
circuit boards in the board card and the interface panel are
respectively fixed on the respective surfaces of the main
bracket to form a frame structure, a cavity is defined inside
the frame structure; and wherein the medical device is
connected to a medical module connection base, the medical
module connection base comprises an input/output interface,
the input/output interface comprises one or more of an AC
input socket, a VGA socket, a multifunctional interface and
a USB interface, and the board card comprises a connection
interface corresponding to the input/output interface.

20. The medical device of claim 1, wherein the housing
comprises at least two openings, and the two lateral sides
having the openings are perpendicular and adjacent to each
other.
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