US 20150045638A1

12) Patent Application Publication (o) Pub. No.: US 2015/0045638 A1

a9y United States

Liu et al.

(43) Pub. Date: Feb. 12, 2015

(54) FINGERSTALL OXIMETER

(71) Applicant: Beijing Choice Electronic Technology
co.,Ltd., Beijing (CN)

(72) Inventors: Shuhai Liu, Beijing (CN); Weihu
Wang, Beijing (CN); Zuobin Li, Beijing
(CN); Peng Wu, Beijing (CN); Wei
Wang, Beijing (CN)

(21) Appl.No..  14/383,298
(22) PCT Filed: Mar. 6, 2013
(86) PCT No.: PCT/CN2013/072263
§371 (e)(D)
(2) Date: Oct. 21,2014
(30) Foreign Application Priority Data
Mar. 6,2012  (CN) covrveeeccieae, 201210057401.1

Publication Classification

(51) Int.Cl
AGIB 5/00 (2006.01)
AGIB 5/0205 (2006.01)
AGIB 5/1455 (2006.01)
(52) US.CL
CPC ......... AGIB 5/6826 (2013.01); A61B 5/14552
(2013.01); A61B 5/0205 (2013.01); A61B
/02427 (2013.01)
USPC oo 600/324; 600/340
(57) ABSTRACT

Disclosed is a fingerstall oximeter comprising an upper hous-
ing (11), a middle housing (12), a lower housing (13) and a
detection unit. The upper housing (11), the middle housing
(12) and the lower housing (13) are connected in turn. The
lower housing (13) is made of silica gel, and a finger accom-
modating chamber (14) for accommodating a finger to be
measured is formed between the opposed surfaces of the
lower housing (13) and the middle housing (12). The finger-
stall oximeter has high measurement accuracy and small vol-
ume, and is easy to disassemble and carry.
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FINGERSTALL OXIMETER

FIELD OF THE INVENTION

[0001] The present invention relates to a technical field of
blood oxygen measurement, and particularly relates to a fin-
gerstall oximeter.

BACKGROUND OF THE INVENTION

[0002] Oximeter is a commonly used instrument for mea-
suring pulse and degree of blood oxygen saturation. Typical
oximeter includes finger-clip oximeter, desk-top oximeter
and the like, among which the finger-clip oximeter is widely
used for being easy to use and carry.

[0003] Conventional finger-clip oximeter comprises an
upper housing, a lower housing and a spring clip connecting
the upper housing and the lower housing. A light emitting
device and a light receiving device are respectively disposed
in the upper housing and the lower housing, for measuring
pulse and degree of blood oxygen saturation of human body.
During operation, one end of the upper housing and the lower
housing is pressed to make them separated for a certain angle,
then a finger is placed between the upper housing and the
lower housing to be clipped by the upper housing and the
lower housing by means of the spring clip, such that the pulse
and degree of blood oxygen saturation of human body can be
measured using the light emitting device and the light receiv-
ing device. However, existing finger-clip oximeter is pro-
vided with a twist spring, the upper housing (for accommo-
dating relevant elements including a portion contacting the
finger, case locked onto this portion and the like) and the
lower housing (for accommodating relevant elements includ-
ing a portion contacting lower part of the finger and battery
compartment for accommodating batteries) are forced by the
twist spring to clip the finger, the clip force is focused on the
finger tip. Therefore, the pressure at the finger tip near the
twist spring is high, especially for fat fingers, such that feel-
ings from the finger will be uncomfortable, and the blood flow
would be blocked due to the high pressure on the finger, thus
the blood oxygen measurement result will be affected. More-
over, when the upper housing and the lower housing are
separated for a certain angle during operation, the measure-
ment result of the finger-clip oximeter is easily interfered by
ambient light, leading to lower measurement accuracy of the
finger-clip oximeter.

[0004] CN patent No.200710165004.5 disclosed a finger-
type pulse and blood oxygen saturation measuring apparatus.
As shown in the FIG. 1, the finger-type pulse and blood
oXygen saturation measuring apparatus comprises a detection
device 1, a power supply device 2 and a soft case 3. The soft
case 3 comprises a socket 4 adapted to the finger shape, a first
accommodating portion 5 and a second accommodating por-
tion 6; the socket 4, the first accommodating portion 5 and the
second accommodating portion 6 are integrated. The first
accommodating portion 5 and the second accommodating
portion 6 are disposed at the upper and lower sides of the
socket 4 respectively, so as to accommodate the detection
device 1 and the power supply device 2 respectively. The
socket 4 is properly broadened at two sides in the lateral
direction for accommodating fingers with various thick-
nesses, and for ensuring that the fingers of various thicknesses
can be surrounded by the socket 4 to prevent the measurement
result from being affected by ambient light, so as to improve
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measurement accuracy of the finger-type pulse and blood
oxXygen saturation measuring apparatus.

[0005] The soft case 3 can effectively avoid the influence of
the ambient light on measurement result. However, the detec-
tion device 1 and the power supply device 2 cannot be dis-
posed within the first accommodating portion 5 and the sec-
ond accommodating portion 6 without any support, but shall
be provided on corresponding carriers. Thus when assem-
bling the finger-type pulse and blood oxygen saturation mea-
suring apparatus, firstly the detection device 1 and the power
supply device 2 shall be assembled to corresponding carriers,
and then be assembled with the soft case 3 together; on the
other hand, when the finger-type pulse and blood oxygen
saturation measuring apparatus needs maintain, the detection
device 1, the power supply device 2 and the soft case 3 shall
be separated firstly, then the detection device 1 and the power
supply device 2 are detached from the respective carriers,
leading to complicated assemble/deassemble procedure and
inconvenience in assembling and maintain, and the poor firm-
ness of the assembled apparatus. Moreover, in the structure of
the finger-type pulse and blood oxygen saturation measuring
apparatus, since the detection device 1 and the power supply
device 2 are disposed separately in the first/second accom-
modating portions, the thickness of the apparatus (i.e. the
perpendicular distance from the upper surface of the first
accommodating portion 5 to the lower surface of the second
accommodating portion 6) is large and is not easy to carry.

SUMMARY OF THE INVENTION

[0006] To solve one of the above problems, the present
invention provides a fingerstall oximeter which can effec-
tively reduce the influence of ambient light to the measure-
ment result, has a small volume and is easy to be assembled/
disassembled.

[0007] A solution to solve the above technical problem is a
fingerstall oximeter comprising: an upper housing, a middle
housing, a lower housing and a detection unit, wherein the
upper housing, the middle housing and the lower housing are
connected in turn, the lower housing is made of silica gel, and
afinger accommodating chamber for accommodating a finger
under detection is formed between the opposed surfaces of
the lower housing and the middle housing.

[0008] Preferably, the lower housing is connected with the
middle housing by means of adhesive or connector.

[0009] Preferably, the peripheries of the opposed surfaces
of the upper housing and the middle housing are respectively
the pressure junction surfaces of the upper housing and the
middle housing, and the edge of the lower housing is pressed
between the pressure junction surfaces of the upper housing
and the middle housing such that the lower housing connects
with the middle housing.

[0010] Preferably, the lower housing comprises an arc pot-
tion and a connection portion, the arc portion projects towards
adirection away from the middle housing, and the connection
portion is pressed between the pressure junction surfaces of
the upper housing and the middle housing.

[0011] Preferably, the lower housing further comprises an
extension portion located between the connection portion and
the arc portion, the internal contour of the extension portion
has the same shape as the external contour of the correspond-
ing part in the middle housing.

[0012] Preferably, a first positioning hole is provided in the
connection portion, a first positioning post is provided on the
pressure junction surface of the middle housing at a position
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corresponding to the first positioning hole. The first position-
ing hole matches the first positioning post, by means of which
the middle housing and the lower housing are positioned
accurately.

[0013] Preferably, the middle housing comprises a first por-
tion and a second portion, wherein the first portion has a
lateral external diameter equal to that of the lower housing,
the second portion has a lateral external diameter less than
that of the first portion, and the longitudinal length of the
second portion is substantially equal to that of the lower
housing. The extension portion of the lower housing covers
the outer surface of the second portion of the middle housing,
and the connection portion of the lower housing seals the gap
between the pressure junction surface of the second portion of
the middle housing and the pressure junction surface of the
upper housing at a corresponding position.

[0014] Preferably, the fingerstall oximeter further com-
prises a sealing plate, which is provided between the pressure
junction surface of the first portion of the middle housing and
the pressure junction surface of the upper housing, and seals
the gap between the pressure junction surface of the first
portion of the middle housing and the pressure junction sur-
face of the upper housing at a corresponding position.

[0015] Preferably, a second positioning hole is provided in
the sealing plate, a second positioning post is provided on the
pressure junction surface of the middle housing at a position
corresponding to the second positioning hole, and the second
positioning hole matches the second positioning post.

[0016] Preferably, the sealing plate is connected with the
connection portion, and the sealing plate and the lower hous-
ing are formed as a whole.

[0017] Preferably, a concave portion recessed towards the
direction of the upper housing is provided at a position of the
middle housing opposite to the arc portion of the lower hous-
ing, and the concave portion is disposed along the longitudi-
nal direction of the middle housing.

[0018] Preferably, a positioning portion is provided at the
back end of the finger accommodating chamber to position
the finger inserting into the chamber.

[0019]

[0020] The fingerstall oximeter according to the present
invention utilizes a split type structure in which an upper
housing, a middle housing and a lower housing are connected
in turn; when assembled, firstly the internal components are
disposed within corresponding housings and then the hous-
ings are in turn amounted to finish assembly, such that the
fingerstall oximeter can be easily assembled/disassembled. A
finger accommodating chamber for accommodating the fin-
ger is formed between the lower housing and the middle
housing, the lower housing is made of silica gel, when the
finger inserts into the finger accommodating chamber formed
by the lower housing and the middle housing, the finger is
surrounded by the lower housing made of silica gel, so as to
prevent side light from entering the finger accommodating
chamber. Furthermore, the finger under detection is applied
with uniform pressure by means of surrounding of the silica
gel, which maintains a normal blood flow in the finger under
detection, further ensures accuracy of the measurement and
avoids the problems resulted from the spring clip. Therefore,
the fingerstall oximeter according to the present invention has
high measurement accuracy and is easy to be assembled/
disassembled, thus the efficiency of industrial production and
assembly can be improved.

The present invention has the following advantages.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a schematic structural view of an existing
finger-type pulse and blood oxygen saturation measuring
apparatus;

[0022] FIG. 2 is a schematic structural view of the finger-
stall oximeter according to an embodiment of the present
invention;

[0023] FIG. 3isan exploded view of the fingerstall oxime-
ter according to an embodiment of the present invention;
[0024] FIG. 4 is a lateral sectional view of the fingerstall
oximeter according to an embodiment of the present inven-
tion;

[0025] FIG. 5 is a lateral sectional view of a part of the
fingerstall oximeter according to an embodiment of the
present invention;

[0026] FIG. 6 is a bottom view of the fingerstall oximeter
according to an embodiment of the present invention; and
[0027] FIG. 7 is a longitudinal sectional view of the finger-
stall oximeter according to an embodiment of the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0028] In order to make persons skilled in the art better
understand the technical solutions of the present invention,
the fingerstall oximeter provided by the present invention will
be described in detail below in combination with the figures.
[0029] FIG. 2 is a schematic structural view of the finger-
stall oximeter according to an embodiment of the present
invention, and FIG. 3 is an exploded view of the fingerstall
oximeter according to an embodiment of the present inven-
tion. Referring to FIGS. 2 and 3, the fingerstall oximeter
comprises housings, a finger accommodating chamber 14 and
a detection unit disposed in the housings, wherein the hous-
ings comprises an upper housing 11, a middle housing 12 and
a lower housing 13, and the upper housing 11, the middle
housing 12 and the lower housing 13 are connected in turn
from top to bottom. A finger accommodating chamber 14 is
formed between the opposed surfaces of the lower housing 13
and the middle housing 12, that is, the lower surface of the
middle housing 12 and the upper surface of the lower housing
13 surrounds to form the finger accommodating chamber 14.
[0030] The detection unit comprises a luminous tube (not
shown in the figures), a light detector 27, a data processing
unit, a battery 20 and a display screen 16, wherein the battery
20 and the display screen 16 are disposed in the upper housing
11, the light detector 27 and the data processing unit are
disposed in the middle housing 12, the light detector 27 is
connected with the data processing unit, and the luminous
tube is disposed in the lower housing 13.

[0031] For convenience of description, in the embodiment,
the front end (front side) of the fingerstall oximeter refers to
the end of the insertion opening of the finger accommodating
chamber 14, the opposite end is the back end (back side) of the
fingerstall oximeter. When viewed from the front end to the
back end, the left side of the fingerstall oximeter is located at
the left hand side, and the right side of the fingerstall oximeter
is located at the right hand side. The line from the front end to
the back end of the fingerstall oximeter is the longitudinal
direction of the fingerstall oximeter, and the line from the left
side to the right side of the fingerstall oximeter is the lateral
direction of the fingerstall oximeter. The upper housing 11 is
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located above the fingerstall oximeter, and the lower housing
13 is located below the fingerstall oximeter.

[0032] FIG. 4 is a lateral sectional view of the fingerstall
oximeter according to an embodiment of the present inven-
tion, and FIG. 5 is a lateral sectional view of a part of the
fingerstall oximeter according to an embodiment of the
present invention; wherein FI1G. 5 is a cross-section through
the light detector, and FIG. 4 is a cross-section between the
light detector and the battery compartment. Referring to
FIGS. 3 to 5, the upper housing 11 and the middle housing 12
are connected by a fastening piece, and the lower housing 13
and the middle housing 12 are connected by adhesive or a
connector. Of course, the lower housing 13 can be pressed
between the upper housing 11 and the middle housing 12.
[0033] Specifically, as shown in FIG. 4, the lower housing
13 comprises an arc portion 35 and a connection portion 36,
and the arc portion 35 projects towards a direction away from
the middle housing 12, i.e. the arc portion 35 projects towards
the bottom of the fingerstall oximeter. The connection portion
36 is provided at the left side, the right side and the back side
of the arc portion 35, that is, the connection portion 36 is
provided at all the sides except the side of the insertion open-
ing of the finger accommodating chamber 14; the connection
portion 36 connects the lower housing 13 with the middle
housing 12, and is pressed between the pressure junction
surfaces of the upper housing 11 and the middle housing 12.
[0034] Preferably, the lower housing 13 further comprises
an extension portion 37 located between the connection por-
tion 36 and the arc portion 35, the internal contour of the
extension portion 37 has the same shape as the external con-
tour of the corresponding part in the middle housing 12, such
that the fingerstall oximeter has a compact structure and a
reduced volume, and is easy to carry.

[0035] Note that in the present embodiment, the lower
housing 13 may not be provided with the arc portion 35, that
is, the lower housing 13 may be a planar plate structure
without an arc portion. However in practice, the arc portion 35
is advantageous for inserting a finger into the finger accom-
modating chamber 14.

[0036] Referring to FIG. 3, a first positioning hole 41 is
provided in the connection portion 36, and a first positioning
post 40 is provided on the pressure junction surface of the
middle housing 12 at a position corresponding to the first
positioning hole 41. The first positioning hole 41 matches the
first positioning post 40, by means of which the middle hous-
ing 12 and the lower housing 13 are positioned accurately,
such that assembly of the fingerstall oximeter is facilitated.
Note that the number of the first positioning hole 41 and the
first positioning post 40 is not limited to two, but may be three
or more, provided that the number of the first positioning hole
41 is equal to the number of the first positioning post 40.
[0037] In the present embodiment, the lower housing 13 is
made of'silica gel. Since silica gel has good elasticity, the gap
between the pressure junction surfaces of the upper housing
11 and the middle housing 12 can be sealed well, preventing
liquid or dust from entering inside of the fingerstall oximeter
through the pressure junction surfaces of the upper housing
11 and the middle housing 12. Moreover, when a finger
inserts into the fingerstall oximeter, the finger under detection
would be hold by shrinkage force of the silica gel and is not
easily pulled-off, the lower housing 13 made of silica gel can
increase or reduce the volume of the finger accommodating
chamber 14, such that the application range of the fingerstall
oximeter is enlarged. Compared to the conventional finger-
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clip oximeter, the fingerstall oximeter according to the
present invention can be adapted to fingers with various thick-
nesses and applies uniform pressure to the finger, such that
accuracy of measurement result can be ensured, and the
spring-clip associated problem resulted from the twist spring
and the like in the finger-clip oximeter can be avoided. Fur-
thermore, the performance of fall-assist and shock-assist of
the fingerstall oximeter can be improved. In the embodiment,
a large part of the surface of the middle housing 12 is sur-
rounded by the extension portion 37 of the lower housing 13,
which reduces the possibility of the middle housing 12 con-
tacting external objects, increases lifetime of the fingerstall
oximeter, and improves the touch feeling of the fingerstall
oximeter. The shrinkage force of silica gel can make the lower
housing 13 contact the finger closely, such that the ambient
light entering into the finger accommodating chamber 14 can
be reduced and the accuracy of measurement result can be
improved.

[0038] In the present embodiment, in order to provide a
fingerstall oximeter with a compact structure, the middle
housing 12 is divided into a first portion 124 and a second
portion 126 in the longitudinal direction, wherein the first
portion 124 has a lateral external diameter equal to that of the
lower housing 13, the second portion 125 has a lateral exter-
nal diameter less than that of the first portion 124, and the
longitudinal length of the second portion 124 is substantially
equal to that of the lower housing 13. The extension portion
37 of the lower housing 13 surrounds the outer surface of the
second portion 126 of the middle housing 12.

[0039] In the present embodiment, since the longitudinal
length of the lower housing 13 is less than that of the middle
housing 12, the connection portion 36 ofthe lower housing 13
can only seal part of the gap between the pressure junction
surface of the upper housing 11 and the pressure junction
surface of the middle housing 12, that is, can only seal the gap
between the pressure junction surface of the second portion
125 of the middle housing 12 and the pressure junction sur-
face of the upper housing 11 at a corresponding position, but
the pressure junction surface corresponding to the first por-
tion 12¢ of the middle housing 12 is not sealed.

[0040] Forthis, a “U” shape sealing plate 47 made of elastic
material is provided between the pressure junction surface of
the first portion 12q of the middle housing 12 and the pressure
junction surface of the upper housing 11, and the sealing plate
47 seals the gap between the pressure junction surface of the
first portion 12a of the middle housing 12 and the pressure
junction surface of the upper housing 11 at a corresponding
position.

[0041] Besides, in the present embodiment, a second posi-
tioning hole 48 is provided in the sealing plate 47, and a
second positioning post 49 is provided on the pressure junc-
tion surface of the middle housing 12 at a position corre-
sponding to the second positioning hole 48, and the second
positioning hole 48 matches the second positioning post 49.
During assembly of the sealing plate 47, the sealing plate 47
can be accurately connected with the middle housing 12 by
means of the second positioning hole 48 and the second
positioning post 49, such that the sealing plate 47 can be
placed accurately at corresponding positions on the pressure
junction surfaces of the upper housing 11 and the middle
housing 12. It can be understood that a plurality of second
positioning holes 48 and second positioning posts 49 can be
provided correspondingly on the pressure junction surfaces
of the sealing plate 47 and the middle housing 12.
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[0042] Preferably, the sealing plate 47 and the lower hous-
ing 13 are formed as a whole, the sealing plate 47 is located in
a plane coplanar with the upper surface of the connection
portion 36, an enclosed ring is formed by the sealing plate 47
and top of the connection portion 36 of the lower housing 13
together and covers the entire pressure junction surfaces of
the upper housing 11 and the middle housing 12.

[0043] Referring to FIG. 3, in the present embodiment, a
first accommodating space 15a is set in the middle of the
upper housing 11 for accommodating the display screen 16. A
measurement apparatus end cap 17 is provided above the
display screen 16 for protecting the display screen 16. A first
sealing plate 18a is disposed between the pressure junction
surfaces of the display screen 16 and the upper housing 11,
and the first sealing plate 18a can effectively prevent dust and
water from entering the upper housing 11, such that the water-
proof performance of the fingerstall oximeter is improved.
[0044] A battery compartment 21 for accommodating the
battery 20 is provided at a position close to the back end of the
upper housing 11, and the battery compartment 21 is disposed
along the lateral direction of the upper housing 11, thus a
display screen 16 with a larger size can be provided for
displaying enlarged contents. Electric connectors 22 are dis-
posedrespectively at the left and right sides inside the battery
compartment 21. A battery compartment cap 23 is disposed
abovethe battery compartment 21 for covering the opening of
the battery compartment 21. A second sealing plate 185 is
disposed between the pressure junction surfaces of the battery
compartment cap 23 and the battery compartment 21 to seal
the gap between the pressure junction surfaces of the battery
compartment cap 23 and the upper housing 11, preventing
dust and water from entering the battery compartment 21,
such that the water-proof performance of the fingerstall
oximeter is improved. An opening button 24 for the battery
compartment cap is provided on top of the battery compart-
ment cap 23 for opening the battery compartment cap 23.
[0045] A second accommodating space 155 is set within
the middle housing 12, and the data processing circuit 26 and
the light detector 27 are disposed in the second accommodat-
ing space 154. The data processing circuit 26 is fixed into the
middle housing 12 through screw 30. The data processing
circuit 26 is connected with the display screen 16, the battery
20 and the light detector 27. The data processing circuit 26
receives and processes signals from the light detector 27,
obtains pulse and degree of blood oxygen saturation, and then
outputs the pulse and degree of blood oxygen saturation to the
display screen 16 so that a user can visually read out the pulse
and degree of blood oxygen saturation.

[0046] In the present embodiment, after the upper housing
11 is completely locked onto the middle housing 12, the first
accommodating space 154 of the upper housing 11 commu-
nicates with the second accommodating space 156 of the
middle housing 12, so as to form a single space. The battery
compartment 21 is disposed at the back end of the upper
housing 11 and projects towards the middlehousing. After the
upper housing 11 is completely locked onto the middle hous-
ing 12, the projection portion of the battery compartment 21
is embedded into the second accommodating space 155 of the
middle housing 12, such that the battery compartment 21 is
located in a space enclosed by the upper housing 11 and the
middle housing 12. Compared to the prior art in which the
detection device 1 and the power supply device 2 are disposed
at two sides of the finger-shaped socket 4 respectively, the
thickness of the measurement apparatus is effectively
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reduced, the fingerstall oximeter has a smaller volume and is
easy to carry. Note that in the present embodiment, the light
detector 27 is disposed in the middle housing 12 and the
luminous tube is disposed in the lower housing 13. However
in practice, the positions of the light detector 27 and the
luminous tube can be exchanged, i.e. the light detector 27 is
disposed in the lower housing 13 and the luminous tube is
disposed in the middle housing 12, the pulse and degree of
blood oxygen saturation can be also obtained accurately.
[0047] A power supply button 25 for turning on/off the
fingerstall oximeter is connected with the data processing
circuit 26. The power supply button 25 protrudes from a
button through hole 19 provided on the front end of the upper
housing 11, such that the fingerstall oximeter can be easily
powered on/off.

[0048] Since different components are disposed in the
upper housing 11, the middle housing 12 and the lower hous-
ing 13 respectively, when the fingerstall oximeter is
assembled, firstly the components are fixed to corresponding
positions, then the middle housing 12, the lower housing 13
and the upper housing 11 are in turn amounted to finish the
assembly; while in the prior art, all the housings need to be
fixed and plugged in a certain order, so as to finish the assem-
bly. Therefore the fingerstall oximeter according to the
embodiment of the present invention is easier to be
assembled.

[0049] Furthermore, in the present embodiment, except the
luminous tube or the light detector 27, all the other compo-
nents are disposed above the finger accommodating chamber
14 (i.e. the chamber formed by the upper housing 11 and the
middle housing 12). These main components are where fault
most likely occurs. Thus, in most situations, users only need
to detach the upper housing from other housings and perform
maintenance.

[0050] Referring to FIG. 4, in order to facilitate a finger
inserting into the finger accommodating chamber 14, a con-
cave portion 43 recessed towards the direction of the upper
housing 12 is provided at the opening of the finger accom-
modating chamber 14 at the front end of the middle housing
12. The concave portion 43 and the arc portion 35 of the lower
housing 13 enlarges the opening of the finger accommodating
chamber 14, such that a finger can be inserted into the finger
accommodating chamber 14 easily.

[0051] A positioning portion (not shown in the figures) is
provided at the back end of the finger accommodating cham-
ber 14, and the positioning portion is used for positioning the
finger inserting into the finger accommodating chamber 14.
When the finger tip of a user touches the positioning portion,
it is determined that the finger is at a desired position for
measuring blood oxygen. It can be understood that the posi-
tioning portion simplifies the measuring procedure of the
fingerstall oximeter.

[0052] Referring to FIG. 5, the upper housing 11 and the
middle housing 12 are connected by fastening screw 33. Of
course, other fastening piece such as screw bolt and the like
can be used. In particular, a first connection hole 31 through-
out the thickness of the middle housing 12 is provided in the
middle housing 12, a first connection post 32 is provided on
the lower surface of the upper housing 11 at a position
opposed to the first connection hole 31. Thread is provided
inside the first connection hole 31 for matching the fastening
screw 33, the fastening screw 33 passes through the first
connection hole 31 and matches the thread so as to connect
the upper housing 11 with the middle housing 12. The upper
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housing 11 and the middle housing 12 are both made of hard
material, so when they are assembled or disassembled, the
assembly/disassembly can be completed only by fastening or
loosening the fastening screw 33; such a solution is easier
than the prior art solution in which the soft case 3 surrounds
the entire measurement apparatus.

[0053] When the fingerstall oximeter is assembled, the
outer surface of the middle housing 12 is covered by the
extension portion 37 of the lower housing 13, the connection
portion 36 of the lower housing 13 and the sealing plate 47 are
closely locked onto the pressure junction surface of the
middle housing 12, and then the upper housing 11 is locked
onto the middle housing 12 such that the edge of the upper
housing 11 tightly touch the connection portion 36 of the
lower housing 13 and the sealing plate 47, the upper housing
11 is then connected with the middle housing 12 through a
fastening piece such as fixing screw bolt, and finally the
measurement apparatus end cap 17 is adhered to the upper
housing 11.

[0054] FIG. 6 is a bottom view of the fingerstall oximeter
according to an embodiment of the present invention, and
FIG. 7 is a longitudinal sectional view of the fingerstall
oximeter according to an embodiment of the present inven-
tion. Referring to FIGS. 6 and 7, a luminous tube channel 45
and a wiring channel 46 are provided at the bottom of the
lower housing 13, the luminous tube channel 45 and the
wiring channel 46 project towards a direction away from the
middle housing 12 (i.e. towards the lower part of the finger-
stall oximeter), the luminous tube is disposed in the luminous
tube channel 45, and a conducting wire for connecting the
luminous tube and the data processing circuit 26 is disposed
in the wiring channel 46. After the luminous tube is disposed
in the luminous tube channel 45, and top ofthe luminous tube
channel 45 is sealed using transparent silica gel. The trans-
parent silica gel can prevent water and dust from entering the
luminous tube channel 45, and does not affect brightness of
the light emitted from the luminous tube.

[0055] The fingerstall oximeter according to the embodi-
ment of the present invention utilizes a split type structure in
which an upper housing, a middle housing and a lower hous-
ing are in turn connected, such that the fingerstall oximeter
can be easily assembled/disassembled. A finger accommo-
dating chamber for accommodating the finger is formed
between the lower housing and the middle housing, and the
lower housing is made of silica gel. The lower housing can
reduce the gap between the finger and the finger accommo-
dating chamber, such that the ambient light can be prevented
from entering the finger accommodating chamber, and then
the accuracy of the measurement result can be improved.
Therefore, the fingerstall oximeter according to the present
invention has high measurement accuracy and is easy to be
assembled/disassembled.

[0056] It should be understood that the embodiments men-
tioned above are exemplary embodiments used to describe
the inventive principle. However, the present invention is not
limited thereto. It is obvious to those skilled in the art, various
modifications and improvements can be made without
departing from the spirit and substance of the present inven-
tion, and all the modifications and improvements are consid-
ered to be within the scope of the invention.

1. A fingerstall oximeter, comprising: an upper housing, a
middle housing, a lower housing and a detection unit, wherein
the upper housing, the middle housing and the lower housing
are connected in turn, the lower housing is made of silica gel,
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and a finger accommodating chamber for accommodating a
finger under detection is formed between the opposed sut-
faces of the lower housing and the middle housing.

2. The fingerstall oximeter of claim 1, wherein the lower
housing is connected with the middle housing by means of
adhesive or connector.

3. The fingerstall oximeter of claim 1, wherein the periph-
eries of the opposed surfaces of the upper housing and the
middle housing are respectively the pressure junction sur-
faces of the upper housing and the middle housing, and the
edge of the lower housing is pressed between the pressure
junction surfaces of the upper housing and the middle housing
such that the lower housing connects with the middle hous-
ing.

4. The fingerstall oximeter of claim 3, wherein the lower
housing comprises an arc portion and a connection portion,
the arc portion projects towards a direction away from the
middle housing, and the connection portion is pressed
between the pressure junction surfaces of the upper housing
and the middle housing.

5. The fingerstall oximeter of claim 4, wherein the lower
housing further comprises an extension portion located
between the connection portion and the arc portion, and the
internal contour of the extension portion has the same shape
as the external contour of the corresponding part in the middle
housing.

6. The fingerstall oximeter of claim 4, wherein a first posi-
tioning hole is provided in the connection portion, a first
positioning post is provided on the pressure junction surface
of the middle housing at a position corresponding to the first
positioning hole, and the first positioning hole matches the
first positioning post, and the middle housing and the lower
housing are positioned accurately by means of the first posi-
tioning hole and the first positioning post.

7. The fingerstall oximeter of claim 4, wherein the middle
housing comprises a first portion and a second portion,
wherein the first portion has a lateral external diameter equal
to that of the lower housing, the second portion has a lateral
external diameter less than that of the first portion, and the
longitudinal length of the second portion is substantially
equal to that of the lower housing, the extension portion of the
lower housing covers the outer surface of the second portion
of the middle housing, and the connection portion of the lower
housing seals the gap between the pressure junction surface of
the second portion of the middle housing and the pressure
junction surface of the upper housing at a corresponding
position.

8. The fingerstall oximeter of claim 7, further comprising a
sealing plate which is provided between the pressure junction
surface of the first portion of the middle housing and the
pressure junction surface of the upper housing, and seals the
gap between the pressure junction surface of the first portion
of the middle housing and the pressure junction surface of the
upper housing at a corresponding position.

9. The fingerstall oximeter of claim 8, wherein a second
positioning hole is provided in the sealing plate, a second
positioning post is provided on the pressure junction surface
of the middle housing at a position corresponding to the
second positioning hole, and the second positioning hole
matches the second positioning post.

10. The fingerstall oximeter of claim 8, wherein the sealing
plate is connected with the connection portion, and the seal-
ing plate and the lower housing are formed as a whole.
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11. The fingerstall oximeter of claim 4, wherein a concave
portion recessed towards the direction of the upper housing is
provided at a position of the middle housing opposite to the
arc portion of the lower housing, and the concave portion is
disposed along the longitudinal direction of the middle hous-
ing.

12. The fingerstall oximeter of claim 1, wherein a position-
ing portion is provided at the back end of the finger accom-
modating chamber to position the finger inserting into the
chamber.

13. The fingerstall oximeter of claim 1, wherein the upper
housing and the middle housing are connected by a screw, a
first connection hole throughout the thickness of the middle
housing is provided in the middle housing, a first connection
post 1s provided on the lower surface of the upper housing at
a position opposed to the first connection hole, thread is
provided inside the first connection hole for matching the
screw, the screw passes through the first connection hole and
matches the thread so as to connect the upper housing with the
middle housing.
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14. The fingerstall oximeter of claim 1, wherein a light
detector and a data processing circuit for measuring pulse and
degree of blood oxygen saturation are disposed in the middle
housing, a luminous tube is disposed in the lower housing, a
luminous tube channel and a wiring channel are provided at
the bottom of the arc portion, the luminous tube channel and
the wiring channel project towards a direction away from the
middle housing, the luminous tube is disposed in the lumi-
nous tube channel, and a conducting wire for connecting the
luminous tube and the data processing circuit is disposed in
the wiring channel.

15. The fingerstall oximeter of claim 1, wherein a battery
compartment for accommodating a battery is provided at the
back end of the upper housing, and the battery compartment
is disposed in the upper housing along the lateral direction of
the upper housing.
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