1 TITLE ASSEMBLY METHOD AND STRUCTURE OF AN ELECTRONI C CLI NI CAL
THERMOMETER BACKGROUND OF THE | NVENTI ON (a) Field of the Invention 5 The
present invention relates to a assenbly nethod and structure of an
electronic clinical thernmoneter, and in particular to a clinical

t hernoneter which can be di sassenbl ed or assenbl ed as required, wherein
one of the detachable nodul es such as the neasuring body has an inconplete
el ectronic clinical thernoneter circuit lacking at |least two el enents, and
these electronic 10 elenments are nmounted within the other nodul e such as

t he neasuring probe, so that the two nodul es when attached together forma
conplete clinical thernoneter for neasuring the tenperature of patients.
(b) Description of the Prior Art Beforelthe invention of electronic
thernoneters, mercury thernoneters 15 were wi dely used for measuring body
tenperature. Mercury wll expand when subject to heat and contract when
subject to cold. Wien in neasuring, the nercur¥ I n the nmeasuring probe

wi || expand HdLHiaASHEVITEYE ME CMD}@ﬁI)STE&J ] OFaAN t ube made of
gl ass, so enabling a user to read the tenperature on the graduation of the
tube. In recent yeR[BCPROMELCPINIOAISTHRERISIGMIFIEFR
BACKGROUND OF THE INVENTION
(a) Field of the nvention
5 The present invention relates to a assembly method and structure of an
electronic clinical thermometer, and in particular to a clinical thermometer
which can be disassembled or assembled as required, wherein one of the
detachable modules such as the measuring body has an incomplete electronic
clinical thermometer circuit lacking at least two elements, and these electronic
10 elements are mounted within the other module such as the measuring probe,
so that the two modules when attached together form a complete clinical
ﬂlennbmeter for measuring the temperature of patients.
(b) Description of the Prior Art
Before the invention of electronic thermometers, mercury thermometers
15 were widely used for measuring body temperature. Mercury will expand
when subject to heat and contract when subject to cold. Whenin meésuﬂng,
the mercury in the measuring probe will expand so that the mercury will go
nto a capillary tube made of glass, so enabling a user to read the temperature

on the graduation of the tube.  In recent years, because of the serious danger

20 of mercury pollution to human health, electronic thermometers have been




20 of mercury pollution to human health, electronic thernometers have been
2 devel oped, and have gradually replaced the nmercury thernoneters. The
wor ki ng principle of the electronic thernmoneter conprises the steps of
using a counter built in the integrated circuit to count the tinme required
for an external RC oscillation circuit conposed of reference resistor and
capacitor 5 to oscillate a certain nunber of oscillation as the reference
time, switching a tenperature sensor to the above-nentioned RC oscillation
circuit to carry out RC oscillation, obtaining the nunber of oscillation
in the reference time, and then converting the nunber of oscillation into
digital signal through the internal operation of the m croprocessor, and
then transmtting the digital 10 signal2 to the display to show the
measured tenperature. When the RC oscillation circuit conposed of the
reference resistor and capacitor and the RC oscillation circuit conposed
of the tenperature sensor and the sanme capacitor has the sanme oscillation

frequency aslevblopedaind havergraduallytreplaced éhe mergratietmomaeist under a
specific condition, the preset tenperature 15 value (the general preset
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the tenperature value obtainéed at the tine ation

represont ed By re RS AR fedfitaRueh SRe b R B R S RAtBLAE cs can
be an external RC oscillation circuit composed of reference resistor and capacitor |
5  to oscillate a certain number of oscillation as the reference time, switching a
temperature sensor to the above-mentioned RC oscillation circuit to carry out
RC oscillation., obtaining the number of oscillation in the reference time, and
then converting the mumber of oscillation into digital signal through the
internal operation of the microprocessor, and then transmitting the digital
10 signal to the display to show the measured temperature.
When the RC oscillation circuit composed of the reference resistor and
capacttor and the RC oscillation circuit composed of the temperature sensor
and the same capacitor has the same oscillation frequency as the oscillator
built in the integrated circuit under a specific condition, the preset temperature
15 value (the general preset temperature is 37°C or 98.6°F) in the integrated
circuitis obtained. With the temperature value obtained af the time when the
oscillation frequencies are the same as the basis, the other temperature values
represented by the difference between the two oscillation frequencies can be

calculated.  As the two oscillation circuits are using the same capacitor in

20 rotation, if it is desired to keep the temperature difference after operation



calculated. As the two oscillation circuits are using the sane capacitor in
20 rotation, if it is desired to keep the tenperature difference after
operation within a certain range (the environnental tenperature is
generally preset as follows: 25C for the reference resistor, and 37C for
the tenperature -sensor), the resistance difference between the reference
resistor and the tenperature sensor should al so be kept at the sane range.
The reference resistor and the 5 tenperature sensor of the conventional

el ectronic thernmoneter are fixedly nounted on the measuring circuit board,
so that the resistance matching result of the reference resistor and the

t enperature sensor cannot be replaced. Electronic thernoneters are not

easi |y broken and hazardous to health, 3and can neasure accurately.
Furthernore, the time required for neasuring is 10 very short. So, the
conventional nercury thernoneter is gradually being replaced with

el ectronic thernoneters. Wth the progress in scientific technology and

t he i npr overveitiniaceriain ragget thecavitonmenéal déraperature ds géremraibypteset ass rel i ed
upon by many users, and has becone a common first aid itemin hospitals

and householfdBowd 32 Becirshe edfeichee YRS In@B7Y Foi50e @RfeRaabeEhdrpr esent,

peopl e are seeking nore sanitary condifions at home ant In hospitéls,
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required, | ge%oorl%fmtgl% Ao be Eépt at the same range. The reference resistor and the
5  temperature sensor of the conventional electronic thermometer are fixedly
mounted on the measuring circuit board, so that the resistance matching result
of the reference resistor and the temperature sensor cannot be replaced.
Electronic thermometers are not easily broken and hazardous to health,
and can measure accurately. Furthermore, the time required for measuring is

10 very short. Soﬁheconwmﬁknwlnmmnnyﬂmmmmnw&x&sgnxhwﬂybdng
replaced with electronic ﬂlennometers.- With the progress in scientific
technology and the improvement in living standards, the electrc;nic
thermometer is relied upon by many users, and has become a common first
aid item in hospitals and households.

15 Because of the variety of viruses and bacteria present, people are seeking
more sanitary conditions at home and in hospitals, together with more éccurate
readings of body temperature when using thermometers. A thermometer
which is used solely by one person is ideally required, in order to prevent

infections being passed on from one user to another of the thermometer. The

20 electronic thermometers currently on the market are expensive, and so cannot



i nfections being passed on fromone user to another of the thernometer. The
20 el ectronic thernoneters currently on the market are expensive, and so
cannot 4 be disposed of after use, and nust be cleaned by neans of a |ong,
conplicated sterilizing procedure before being able to be safely used
again. Therefore, it is an object of the present invention to provide an
assenbly nethod and structure of an electronic clinical thernoneter which
divides the 5 conventional tenperature neasuring circuit into two

det achabl e sub-circuits. Fromthe working principle of the electronic

t hernoneter nmentioned above, it 1is understood that if only the tenperature
sensor is isolated as an independent nenber, the resistance of the
tenperature sensor and the resistance off the reference resistor on the
circuit board cannot keep within a predetermi ned 10 range. That is to say,

t he i ndependent nenber containing the tenperature sensor is

non-repl aceable. In order to achieve the purpose of the present invention,
thi s i ndepebéshsposedbéaftenisse, amt stbatlehredby meanslof atlommicomplizagdnent s,
i.e. the reference resistor and the tenperature sensor. Furthernore, when

the tenper a%W%%ef@%Wﬂé E@B@hafélléf@eafagéﬂﬁi ¢ clinical

t her nonet er stabilized, the thermometer w |l prod ce an illuninated
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~ method and structure of an electronic clinical thermometer which divides the
5 conventional temperature measuring circuit into two detachable sub-circuits.
From the working principle of the electronic thermiometer mentioned ébove, it
is understood that if only the temperature sensor is isolated as an independent
member, the resistance of the temperature sensor and the resistance of the
reference resistor on the circuit board cannot keep within a predetermined
10 range. Thatis to say, the independent member containing the temperature
sensor is non-replaceable. In order to achieve the purpose of the present
nvention, this indépendent member must include at least two electronic
components, i.¢. the reference resistor and the temperature sensor.
Furthermore, when the temperature measured by the conventional
15 electronic clinical thermometer is stabilized, the thermometer will produce an
illuminated signal or will activate a buzzer for notifying the user of the i)eak
temperature. Moreover, the display of most of the conventional
thermometers does not have a backlight generator.  Some conventional
thermometers have a backlight generator, but the backlight generator can only

20 give light for a very short period of time, so that when the user takes up the




t her momet ers does not have a backlight generator. Some conventi onal

t hernonet ers have a backlight generator, but the backlight generator can
only 20 give light for a very short period of tinme, so that when the user
takes up the 5 thernoneter to read the tenperature val ue, the backlight
will be off thereby meking it difficult to read the tenperature and

t heref ore causing much inconvenience in use. Although the conventi onal

el ectronic clinical thernonmeter is provided 5 with a buzzer for nmalting a
hunmm ng sound to notify the user when a stabilized tenperature value is
obt ai ned, the buzzer is structured with a sound case thus increasing the
size of the thernoneter. Therefore, it is an object of the present
invention to provide an assenbly nethod and structure of an electronic
clinical thernoneter which can obviate 10 and mitigate the above-nentioned
drawbacks. 6 SUMMARY OF TIE INVENTION It is the primary object of the
present invention to provide an assenbly nethod of an electronic clinical

t her monet er thennedmeten toreaditbatesmparhiade value aths batklight avwillrtecpii teebyher ei n
one of the detachabl e nodul es such as the 5 measuring body has an

i nconpl et e ehsleihpondieicili 0iread tHeRTRAR! arkl thédifbre causing much

Inconvenience in use.

Although the conventional electronic ciinical thermometer is provided

5  with a buzzer for making a humming sound to notify the user when a |

stabilized temperature value is obtained, the buzzer is structured with a sound
case thus increasing the size of the ménnometer.

Therefore, it is an object of the present invention to provide an assembly
method and structure of an electronic clinical thermometer which can obviate

10 and mitigate the above-mentioned drawbacks.



| acking at least two el enents, and these el ectronic el ements are nounted
within the other nodul e such as the neasuring probe, so that the two
modul es when attached together forma conplete clinical thernoneter for
measuring the tenperature of a patient. 10 It is another object of the
present invention to provide a structure of an electronic clinical

t hernmonet er which includes a neasuring body with an inconplete electronic
clinical thernonmeter circuit controlled by an integrated circuit and which
requires at least two fewer elenents (such as reference resistor and
tenperature sensor), and a tenperature sensing device containing 15 at

| east two fewer elenents in the nmeasuring body, and a connecting structure
arranged between the neasuring body and®éthe tenperature sensor and being
conductive, so that the neasuring body and the tenperature sensor can be
di sengaged from each other or engaged together to forma conplete
electronic clinical thernoneter. 20 It is still another object of the
present i nver{MMARY OV HIRINWENEKDNoni ¢ 7 clinical thernometer which
enables a user to read the tenperature easily, and which has a backli ght

fer ce, 1, Toke Ml Beprmrolisasritey ks auien gt isigy, 1 | o
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'assembled as required, wherein one of the detachable modules such as the

5  measurmg body has an incomplete electronic clinical thermometer circuit

lacking at least two elements, and these electronic elements are mounted

within the other module such as the measuring probe, so that the two modules

when attached together form a complete clinical thermometer for measuring

the temperature of a patient.

10 It is another object of the present invention to provide a structure of an
electronic clinical thermometer which includes a measuring body with an
incomplete electronic clinical thermometer circuit controlled by an integrafed
circuit and which requires at least two fewer elements (such as reference
resistor and temperature sensor), and a temperature sensing device containing

15 atleast two fewer elements in the measuring body, and a connecting structure
arranged between the measuring body and the temperature sensor and Being
conductive, so that the measuring body and the temperature sensor can be

- disengaged from each other or engaged together to form a complete electronic

clinical thermometer.,

20 It is still another object of the present invention to provide an electronic



5 give light to notify the user of the peak tenperature, and the backlight
device wll be activated within a predeterm ned period of tine after the
stabilized tenperature is obtained thereby making it easier to read the
neasured tenperature. I'f the user cannot read the tenperature clearly
within the time- period when the backlight device is turned on, the user
may press and hold the 10 switch to activate the backlight device to give
light until the switch is released and turned off. It is a further object
of the present invention to provide an electronic clinical thernoneter

whi ch has a sheet-1like buzzer nounted on an opening of the circuit board
of the neasuring body thereby elimnating the sound case of 15 the
conventional buzzer and therefore reduciing the size of the thernoneter. 8
BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1 is a perspective view of an
electronic clinical thernoneter according to the present invention. FIG 2
is a perspective exploded view of an electronic clinical 5 thernoneter
accor di ng t oliticel fhermentetérnviiohienablef h Gs@r togead tierteppetdtie eaxsity,egdd vi ew of
the tenperature sensor of an electronic clinical thernonmeter according to

tsggalrogteis g Rt gx;t}ﬂ%’lﬁlgéé £Backght flelite %o BRI RESIeY fo FoRl RE fnybaire BAWLNT the
delayed circuit and a reset circuit so that when the measured temperature is
stabilized, a buzzer will produce a humming sound and/or a light source will
5 gve light to notify the user of the peak temperature, and the backlight device

will be activated within a predetermined period of time after the stabilized
temperature is obtained thereby making it easier to read the measured
temperature.  If the user cannot read the temperature clearly within the time
period when the backlight device is turned on, the user may press and hold the

10 switch to activate the backlight device to give light until the switch is released

| and tumed off.

It is a further object of thé present Invention to provide an electronic

clmical thermometer which has a sheet-like buzzer mounted on an opening of

the circuit board of the measuring body thereby eliminating the sound case of

15  the conventional buzzer and therefore reducing the size of the thermometer.



measuring body with the tenperature sensor of an electronic clinical 10
thernoneter according to the present invention. FIG5 is a sectional view
of an electronic clinical thernoneter according to the present invention.
FIG6 is a circuit diagramof the inconplete electronic tenperature
measuring circuit of an electronic clinical thernonmeter according to the
15 present invention. FIGS. 7 to 9 are schematic views showi ng the
connector of preferred enbodinment according to the present invention. FIG
10 is a schematic view show ng the tenperature sensing device of the
present invention. 20 FIG 11 is a schematic view of the neasuring probe
according to the 9 present invention. FIG 12 is a schematic view of the
measuring probe of another preferred efbodinent according to the present
invention. FIG 13 is a perspective view of an electronic clinical

t hernoneter 5 according to the present invention. 10 DETAI LED DESCRI PTI ON

OF THE PRESENT | NVENT
BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 is a perspective view of an electronic clinical thermometer
according to the present invention.
FIG 2 is a perspective exploded view of an electroﬁic clinical
5 thermometer according to the present mvention.
FIG 3 is a perspective exploded view of the temperature sensor of an
electronic clinical thermometer according to the present invention.
FIG 4 is a perspective exploded view showing the separation of the
measuring body with the temperature sensor of an electronic clinical
10 thermometer according to the present invention.
FIG 5 is a sectional view of an electronic clinical thermometer according
to the present invention.
FIG 6 1s a circuit diagram of the incomplete electronic temperature
measuring circuit of an electronic clinical thermometer according to the
15 present mvention.
FIGS. 7 to 9 are schematic views showing the connector of preferréd
embodiment according to the present mvention.
FIG 10 is a schematic view showing the temperature sensing device of
the present invention.

20 FIG 11 is a schematic view of the measuring probe according to the



The foll ow ng descriptions are of exenplary enbodi nents only, and are not
intended to limt the scope, applicability or configuration of the
i‘nvention in any way. Rather, the follow ng description provides a
convenient 5 illustration for inplenmenting exenplary enbodi nents- of the
invention. Various changes to the described enbodi nents may be nade in the
function and arrangenent of the elenents described wthout departing from
the scope of the invention as set forth in the appended clains. Referring
to FIGS. 1, 2, and 3, the electronic clinical thernoneter 10 according to
the present invention conprises two detachable nodules, i.e. the neasuring
body 10 and the sensing device 20. The neasuring body 10 conprises a top
cover 11 and a bottom cover 12 nade fr@dm hard plastic material. The front
section of the bottomcover 12 is formed with a slot 121 on the top and a
recess 122 on the bottom Two 15 | ateral sides of the front section of the
bottom cover 12 are each fornmed with an engagi ng bl ock 123. The bottom
cover 12 |SI$@$W¢E@@HUﬂmh a battery cover 124 for holding batteries. The
measuring body 10 contains a flexible or rigid circuit board 13 and a core

14 nount ed WthI@QEi@éhﬁﬁerﬁﬂicﬁEWoﬁﬁeﬁ%hﬂﬁggt @ﬁ éfr g 131, a
di splay 132 (such as an LCD), a buzzer 20 133 nd a |1 ght nerator 134

(such as an ehifddimReaci¥hdifif o Bk a8k B vehdion.

FIG 13 is a perspective view of an electronic clinical thermometer

5  according to the present invention.



| i ght generator 134 slightly protrude out of the surface of the neasuring
body 10. The buzzer 133 is nounted in an opening 1331 of the circuit board
13. The buzzer 133 is shaped as a sheet nenber and is not a conventi onal
box-1i ke nmenber, thereby effectively reducing its volune. Wen the power 5
I's turned on, the neasured tenperature is stabilized, or the power is
turned off, the buzzer 133 wll make a humm ng sound and the |i ght
generator 132 will give light to notify the user. The rear of the display
132 is provided with a backlight plate 15, and the I1C board 13 is provided
with an inconplete electronic tenperature nmeasuring circuit (see FIG 6)

whi ch conprises a 10 controlling integrated circuit and externally
connected el ectronic conponents, |ackind§ at least two elenents, i.e. the
reference resistor and tenperature sensor for use in oscillation. Wen the
power switch 131 is turned on, due to the fact that the electronic
clinical thernoneter is inconplete, it is inpossible to carry out

t enper at ur e QEJMHESGRE%@EMPRESMIMNHONr such 15 as
Err. Only when inconplete circuit of the measuring body 10 is connected to

the reference rEhéﬁmmgﬁdshe?ﬁm%%k@m?%?@mbbﬁﬁhéﬁﬁsﬁﬁm%iaﬂaa?@Vi ce 20
0

via a connection structure t orma conplete Circuit w e electronic

t
clinical t CFEHE . t.ure-of a patient. The
measuri ng Bg%y %&?{ntc u e@?%é%gW3%M§ﬁ%$%§@D BPf%?%]PVE?a%%ssi ng
t he tenperat.ure 20 si %Qa?th oht aL ned .by the, sensing device 20 and converts
the signal iREFYIRA er, ollowmg description provides a convenient

5 illustration for implementing exemplary embodiments of the invention.

Various changes to the described embodiments may be made in the finction
and arrangement of the elements described without departing from the scope
of the invention as set forth in the appended claims.

Referring to FIGS. 1, 2, and 3, the electronic clinical thermometer

10 according to the present invention comprises two detachable modules, i.e. the
rneasﬁring body 10 and the sensing device 20.

'The measuring body 10 comprises é top cover 11 and a bottom cover 12
made from hard plastic material. The front section of the bottom cover 12 is
formed with a slot 121 on the top and a recess 122 on the bottom.  Two

15 lateral sides of the front section of the bottom cover 12 are each formed with
an engaging block 123.  The bottom cover 12 is provided with a battefy
cover 124 for holding batteries. The measuring body 10 contains a flexible
or rigid circuit board 13 and a core 14 mounted with each other for the
connection with a power switch 131, a display 132 (such as an LCD), a buzzer

20 133, and alight generator 134 (such as an LED). The switch 131 and the




12 which is then shown in the display 132. The tenperature sensing device
20 is an i ndependent nenber externally forned froma hard plastic nateri al
and conprises a neasuring probe 20, a tenperature-sensing section 22, a
connection seat 23 and at least two 5 electronic elenments containing a
tenperature sensor 24 and a reference resistor 25. The tenperature sensor
24 and the reference resistance 25 may be a resistance matchi ng nodul e,
wherein the resistance difference of the reference resistance 25 and the
sensor 24 at a specific tenperature (the general environnental tenperature
Is set as follows: 25C for the reference resistor 25 10 and 37C for the
tenperature sensor 24) nust be within a specific range. The connection -
seat 23 is a holl ow nmenber provided at the top with a notch 231 and at the
two | ateral sides with an engaging slot 232 which is configured to engage
wi th the engagi ng bl ock 232 of the bottom cover 12. The inner side of the
top front portion of the connection seat 23 has a protuberance 233 15

adapt ed to digidgeneatdr [3Helightly ptattudef outhd thesurfroeadites nﬂe@smﬁ%btb@jﬂper ature

sensor 24 is fitted.in the neasuring probe 21 and the end of the conductive

wire 241 of 1t03enmx@z@%missﬁ@ﬁﬁfed%ﬂaﬁ{z%egglge%sg'n&%éeﬁtﬁtﬁb s are

fixedly connected to a connector (see F e sensing device 20
g;]d the measpid g RP 93 A5rBhEd 590 WS SMbe AR MES COhvidimiown 10 FIG
box-like member, thereby effectively reducing its volume. Wheﬁ the power
5  istumed on, the measured temperature is stabilized, or the power is turned off,
the buzzer 133 will make a humming sound and the light generator 132 will
give light to notify the user.  The rear of the display 132 is provided with a
backlight plate 15, and the IC board 13 is provided with an incomplete
electronic temperature measuring circuit (see FIG 6) which comprises a
10 controlling integrated circuit and externally connected electronic components,
lacking at least two elements, i.e. the reference resistor and temperature sensor
for use in oscillation. 'When the power switch 131 is turned on, due to the
fact that the electronic clinical thermometer is incomplete, it is impossible to
carry out teruperature measurement, and the display 132 will show error such
15 asEmr  Only when incomplete circuit of the measuring body 10 is connected
to the reference resistor and the temperature sensor of the sensing devicé 20
via a connection structure to form a complete circuit will the electronic clinical
thermometer be able to measure the temperature of a patient.  The measuring

body 10 includes largely the measuring circuit for processing the temperature

20  signal obtained by the sensing device 20 and converts the signal into data




20 the inconplete neasuring circuit of the neasuring body 10 is connected
via a 13 netal plate to the tenperature sensor 24 and the reference
resistor 25 of the sensing device 20 to forminto an effective conplete
tenperature neasuring circuit. At this instance, the power switch 131 is
turned on automatically or nmanually and the thernoneter is ready to
proceed to nmeasuring tenperature. 5 The connection structure is positioned
bet ween the neasuring body 10 and the sensing device 20. As shown in FIG
2, the circuit board 13 is provided with a cap 135 for keeping a plurality
of resilient conductive nmenbers 136 on the circuit board 13. The resilient
conductive nenbers 13 protrude partially out the cap 135. The connection
seat 23 is fornmed with a 10 sliding sl 234 for the nounting of a control
board 26 having one side being connected to the conductive wire 242 of the
tenperature sensor 24. The surface of the control board 26 is provided
with metal contacts 261 for the nounting of the reference resistor 25.
Referring tGﬂHChisﬂWM1QNMMﬁnlﬁhathh§1§§n3|ng device 20 is connected with

15 the neasuring body 10, the engaging slot 232 of the connection seat 23

wiil o engage Wl tohiporstiRdicngingl Rikoe 2%isoh ihiepdimRatiefithe elierhdiny her eby

formng a conplete el'ectronic clnical ther IS I nstarce, the

protuberanc%&ﬁe’sd%n{glw&% LORSPAL gg’mbr%seesnag &d Wlthro e OSI ot 121 of

t he

temperature-sensing section 22, a connection seat 23 and at least two
5 electronic elements containing a temperature sensor 24 and a reference resistor

25.  The temperature sensor 24 and the reference resistance 25 may be a
resistance matching module, wherein the resistance difference of the reference
resistance 25 and the sensor 24 at a specific temperature (the general
environmental temperature is set as follows: 25°C for the reference resistor 25

10 and 37°C for the temperature sensor 24) must be within a specific range.
The cormection seat 23 is a hollow member provided at the top with a notch
231 and at the two lateral sides with an engaging slot 232 which is configured
to engage with the engaging block 232 of the bottom cover 12.  The inner
side of the top front portion of the connection seat 23 has a protuberance 233

15  adapted to engage with the slot 121 of the bottom cover 12. The temperature
sensor 24 1s fitted in the measuring probe 21 and the end of the conducﬁve
wire 241 of the temperature sensor 24 and other electronic elements are
fixedly connected to a conmector (see FIG. 6). When the sensing device 20
and the measuring body 10 are connected via a connector (as shown in FIG 6),

20 the mcomplete measuring circuit of the measuring body 10 is conmected via a



measur i ng body 10 so that the sensing device 20 will not be dislocated
after 20 the connection with the neasuring body 10. 14 Referring to FIGS.
4, 5 and 6, when the neasuring body 10 is connected wth the sensing

device 20, the netal contacts 261 of the control board 26 will get into
touch with the resilient conductive nmenbers 136 so that the inconplete
electronic clinical thernoneter circuit of the neasuring body 10 5 will be

connected with the reference resistor 25 and the tenperature sensor 26 of
t he sensing device 20 to forman effective conplete tenperature neasuring
circuit with nmeasuring error within a specific range. At this instance,
when the neasuring body 10 is connected with the sensing device 20, the
thernmometer will be triggered autonaticd?ly or manually by turning on the
10 power switch 131 to activate the electronic tenperature measuring
circuit to generate neasuring signals until a steady tenperature is
obt ai ned. Hence, the independent neasuring body 10 can be used with a
plurality d’ﬂetabpi@& taxthe ¢croperatrg setwor 24 sindahd eeferesiee résestoedpef dteur e
sensing devices 20 are disposable and re-usable. It can be.used by

mul tiple S GEfsiAp deoive 20 tol firrh IntO i ffkive ol TRApAHIE rﬁ@%ﬁg{ggi device

20 is a nodul e ich is easy to manufacture, T ow I n"cost, an |y
Egg;i |1|02|eg %@dgﬁmﬁﬁiﬂ%@gﬁf}%ﬁ& switdf151 fRLed s Bmtarﬁ%aﬁry?grs uring
manually and the thermometer is ready to proceed to measuring temperature.
5 The connection structure is positioned between the measuring body 10
and the sensing device 20.  As shown in FIG 2, the circuit board 13 is
provided with a cap 135 for keeping a plurality of esilient conductive
members 136 on the circuit board 13.  The resilient conductive members 13
protrude partially out the cap 135. The connection seat 23 is formed with a
10 sliding slot 234 for the mounting of a control board 26 having one side being
connected to the conductive wire 242 of the temperature sensor 24. The
surface of the control board 26 is provided with met;al contacts 261 for the
mounting of the reference resistor 25.
Referrmg to FIGS. 4 and 5, when the sensing device 20 is connected with
15  the measuring body 10, the engaging slot 232 of the connection seat 23 will
engage with the engaging block 123 of the measuring body 10 thereby‘
forming a complete electronic clinical thermometer. At this instance, the
protuberance 233 of the connection seat 23 is engaged with the slot 121 of the
measuring body 10 so that the sensing device 20 will not be dislocated after

20  the connection with the measuring body 10.



plate 15 and the control circuit is provided with a delay circuit and a
reset circuit, so that when the neasured tenperature is stabilized, the
buzzer 133 20 will nake a hunm ng sound and the |ight generator 134 will
give light to 15 notify the user that a steady tenperature is obtained.
Wthin a preset tine period after the steady tenperature signal is

obt ai ned, the backlight plate 15 wll| be activated to give light for about
5 to 10 seconds. |If the user cannot read the tenperature clearly within
that period of tine, he or she may depress 5 and hold the power switch 131
so that backlight plate 15 will give light until the power switch 131 is
rel eased and turned off. The neasured result of the sensing device 20 can
be wirelessly transmtted to the centr& control systemof the nmeasuring
body 10 by way of wreless. Awreless transmtter may be arranged in the
sensing device 20 10 and a wireless transmssion circuit is nounted in the
i nconpl ete electronic neasuring circuit so as to transmt the neasured
result to the cBeferang 6whlGB14, Ssyxt @when theanéasaringdtodgr 0ok cotmeattdct roni ¢
clinical thernoneter, the resistance mnmatching nodule is regarded as a

unit. The reaeﬂﬂsmﬂigrdémdeg;mmnem%bﬁtact%%qQ%ms&&ﬁ@a%taﬁ@g&s%‘Hr 25 and

the tenperature sensor 24 having a resistance difference w specific

range at a $pfiih hGudhAIRE AL MsBiehPcRETe Wbl 136 so that the

incomplete electronic clinical thermometer circuit of the measuring body 10
5  will be connected with the reference resistor 25 and the temperature sensor 26
of the sensing device 20 to form an effective complete temperature measuring
circuit with measuring error within a specific range. At this instance, when
the measuring body 10 is connected with the sensing device 20, the
thermometer will be triggered automatically or manually by turning on the
10 power switch 131 to activate the electronic temperature measuring circuit to
generate measuring signals until a steady temperature is obtained.
Hénce, the independent measuring body 10 can be used with a plurality
of temperature sensing devices 20 because the temperature sensing devices 20
are disposable and re-usable. It can be used by multiple users at home or in
15 hospitals. The temperature sensing device 20 is a module which is easy to
manufacture, low in cost, and easily sterilized, thus preventing mfectioﬁ.
The display 132 of the measuring body 10 is provided with a backlight
plate 15 and the control circuit is provided with a delay circuit and a reset
circuit, so that when the measured temperature is stabilized, the buzzer 133

20 will make a humming sound and the light generator 134 will give light to




connection structure onto the inconplete el ectronic tenperature nmeasuring
circuit board, such that the inconplete electronic tenperature nmeasuring
Circuit board is formed into an effective conplete electronic tenperature
20 measuring circuit and can be nounted within the housing of the

t hernoneter 16 casing w thout adjusting the difference val ue thereby
formng an Inpact Medical Thernoneter. Referring to FIGS. 7, 8, 9, the
connection structure is a conductive nenber between the measuring body 10
and the sensing device 20. The 5 connection structure may be a pin header
to socket (see FIG 7), an edge card to socket (see FIG 8), a netal string
to Simmcard (see FIG9), or any other connection structure which can

achi eve the sanme conductive result. As lshown in FIG 13, the connection
structure is a socket 16 and a pin 27 which can be used for current
conduction and signal transm ssion. 10 Referring to FIG 10, the tenperature
sensing section 22 can be cleaned wth hard or soft fabric material and if
it is necesswiify the uset thodesteady termpgtayreds obtaastdi ¢ Withir @preset tmean be
used. Referring to FIG 10, the tenperature sensing section 22 connected to

Sort 15t e e P TR 2l 12 Sensi ng
section 22 i1 pe activated to give light for about 5 to 10 seconds.  If the user cannot
read the temperature clearly mt’mn that period of time, he or she may depress
5  and hold the power switch 131 so that backlight plate 15 will give light until
the power switch 131 is rreleased and turmed off,
The measured result of the sensing device 20 can be wirelessly
transmitted to the central control system of the measuring body 10 by way of
wireless. A wireless transmitter may be arranged in the sensing device 20
10 and a wireless transmission circuit is mounted in the incomplete electronic
measuring circuit so as to transmit the measured result to the central control
System.
In the fabrication of the electronic clinical thermometer, the resistance
matching module is regarded as aunit.  The resistance matching module with
15 the reference resistor 25 and the temperature sensor 24 having a resistance
difference with a specific range at a specific temperature is welded via fhe
connection structure onto the incomplete electronic temperature measuring
circuit board, such that the incomplete electronic temperature measuring

circuit board is formed into an effective complete electronic temperature

20  measuring circuit and can be mounted within the housing of the thermometer



for facilitating cleaning, sterilizing and using, the sensing section 22
may be made of a cord with plastic covering. As shown in FIGS. 11, 12, the
measuri ng probe 21 can be nade of stacked nmetal filnms (such as al um num
foil) 211, 212 with good conductivity. 20 At this instance, the
tenperature sensor 24 and a part of the conductive wre 17 241 are
positioned between the netal firnms 211, 212 and the conductive wre 241
can be concentrically coiled or arranged into a wave shape. The el ectronic
clinical thernonmeter according to the present invention conprises two

det achabl e nodul es, wherein one of the detachable nodules 5 such as the
nmeasuri ng body has an inconplete electronic clinical thernonmeter circuit

| acking at | east two el enents, and theséel ectronic el enents are nounted
wi thin the other nodule such as the neasuring probe, so that the two
nodul es when attached together forma conplete clinical thernoneter. It

w || be understood that each of the el enents described above, or two or 10
nor e t oget heasimgywishad afljusting thes differermeptalweathersbyi formitean [iypest of net hods
differing fromthe type descri bed above. Wile certain novel features of
thi s invent igadiaVEndessmsedpwn and described and are pointed out in the
annexed claim it is not Iintended to be limted to the details above,

since it will b pager 31 ARESIPY oVAL QUSRS ¥sre is a conductive
- member between the measuring body 10 and the sensing device 20. The
5  connection structure may be a pin header to socket (see FIG. 7), an edge card
to socket (see FIG 8), a metal string to Simm card (see FIG 9), or any other
connection structure which can achieve the same conductive result. As
shown in FIG 13, the connection structure is a socket 16 and a pin 27 which
can be used for current conduction and signal transmission.

10 Referring to FIG 10, the temperature sensing section 22 can be cleaned
with hard or soft fabric material and if it is necessary to increase the length, a
plastic covered wire can be used. |

Referring to FIG 10, the temperature sensing section 22 connected to the
measuring probe 21 of the sensing device 20 may be made of rigid or soft

15 material. When it is necessary to extend the length of the sensing section 22
for facilitating cleaning, sterilizing and using, the sensing section 22 mﬁy be
made of a cord with plastic covering.

As shown i FIGS. 11, 12, the measuring probe 21 can be made of
stacked metal films (such as aluminum foil) 211, 212 with good conductivity.

20 At this instance, the temperature sensor 24 and a part of the conductive wire



15 nodi fi cations, substitutions and changes in the forms and details of the
device illustrated and in its operation can be made by those skilled in
tthe art without departing in any way fromthe spirit of the present
invention. 18 I CLAIM 1. An electronic clinical thernoneter conprising two
det achabl e nodul es, wherein a first one of said detachabl e nodul es has an
I nconplete electronic tenperature neasuring circuit lacking at |east two
el ectronic 5 elenents, and said electronic elenments are nounted within a
second one of said detachabl e nodules, so that said two nodul es when
attached together forma conplete clinical thernoneter for measuring the
tenperature of patients. 2. The electronic clinical thernoneter of claim
1, wherein said 10 electronic elenmentstof said first nodule is a

resi stance mat chi ng nodul e connected by sol dering or a connection
structure to said inconplete electronic clinical thernometer neasuring
circuit. 3. An electronic clinical thernoneter conprising: a neasuring body
i ncl udi ng a 28dwase pesiivned betwaien ihegnetad dirams 204, P b2 ang et eonductive wire
tenperature-neasuring circuit lacking at |east two electronic elenents and

bei ng cont r g4l ednhe RAcERRANPESIE T ftirped into a wave shape.
The electronic clinical thermometer according to the present invention
| comprises two detachable modules, wherein one of the detachable modules
5 such as the measuring body has an incomplete electronic clinical thermometer
circuit lacking at least two elements, and these electronic elements are
mounted within the other module such as the measuring probe, so that the two
modules when attached together form a complete clinical thermometer.

It will be understood that each of the elements described above, or two or

10 more together may also find a useful application in other types of methods
differing from the type described above.

While certain ﬁovel features of this invention have been shown and
described and are pointed out in the annexed claim, it is not intended to be
limited to the details above, since it will be understood that various omissions,

15 modifications, substitutions and changes in the forms and details of the device
illustrated and in its operation can be made by those skilled in the art Mﬂlout

departing in any way from the spirit of the present invention.



a tenperature sensing device including a neasuring probe, a tenperature
sensing section, a connection seat and at |east two electronic elenents
whi ch are not present in said nmeasuring body; and 20 a connection structure
nount ed between said nmeasuring body and 19 said tenperature-sensing device
and being a conductive nmenber; whereby when said neasuring body is
connected with said tenperature sensing device via said connection
structure, said inconplete electronic clinical thernmoneter circuit of said
measuring body will be connected to said 5 electronic elenents of said
tenperature sensing device to forman effective and conplete tenperature
measuring circuit. 4. The clinical thernoneter of Caim3, wherein the
electronic elenents which are not preséht in said neasuring body are a
reference resistor and a tenperature sensor. 10 5. The cli nical

t hermoneter of Claim3, wherein the neasuring body is provided with a

|l i ght generator and a buzzer, said buzzer being nounted at an opening on
sai d circui tLClBAIlVhe clinical thernoneter of O aim3, wherein the display
is provided wth a backlight plate and-said integrated circuit is provided

with a delay 15]ci pguélectdislc linRaPhefhbRitidr bpipridtbaakiabaitie P! at e.
modules, wherein a first one of said detachable modules has an incomplete
electronic temperature measuring circuit laclﬁng at least two electronic

5 elements, and said electronic elements are mounted within a second one of
said detachable modules, so that said two modules when attached together
form a complete clinical thermometer for measuring the temperature of
patients.

2. The electronic clinical thermometer of claim 1, wherein said ‘

10 electronic elements of said first module is a resistance matching module
connected by soldering or a connection structure to said incomplete electronic
clinical thermometer measuring circuit.

3. Anelectronic clinical thermometer comprising:
a measuring body including a power switch, a display and an

15 incomplete temperature-measuring circuit lacking at least two electronic

elements and being controlled by an integrated circuit; |

a temperature sensing device including a measuring probe, a
temperature sensing section, a connection seat and at least two electronic
elements which are not present in said measuring body; and

20 a connection structure mounted between said measuring body and



7. The clinical thernometer of Claim3, wherein the tenperature sensing
device is provided with a transmtter and said inconplete tenperature
Measuring circuit has a wireless transnmssion circuit for transmtting
nmeasured result to a central control system 20 8. The clinical thernoneter
of Claim3, wherein said tenperature 20 sensing section connected to said
nmeasuri ng probe of said tenperature sensing device is made of rigid or
soft material. 9. The clinical thernmometer of Claim 3, wherein said
connection structure is positioned between said neasuring body and said
tenperature 5 sensing device, said connection structure conprising a cap
for keeping a plurality of resilient conductive nenbers on said circuit,
said resilient conductive nenbers prottuding partially out of said cap, a
sliding slot formed on said connection seat for nmounting a control board
havi ng one side being connected to said conductive wire of said
tenperature sensor, said control 10 board being provided wth netal
contacts for t Heidiemperayresersingdedteamhbang nasnsiiotive mabeFhe cl i ni cal

t hermoneter of Claim 3, wherein said connection structure is PIN header to.

socket or edge whERbY wiscitl nRasiRighod) Is'ddnt&ed FifHRHAd téperature
sensing device via said connection structure, said incomplete electronic
| clinical thermometer circuit of said measuring body will be connected to said
5  electronic elements of said temperature sensing device to form an effective
and complete temperature measuring circuit.

4. The chinical thermometer of Claim 3, wherein the electronic
elements which are not present in said measuring body are a reference resistor
and a temperature sensor.

10 5. The clinical thermometer of Claim 3, wherein the measuring body is
provided with a light generator and a buzzer, said buzzer being mounted at an
opening on said circuit. |

6. The clinical thermometer of Claim 3, wherein the display is provided
with a backlight plate and said integrated circuit is provided with a delay

15  circuit and a reset circuit for said backlight plate.

7. The clinical thermometer of Claim 3, wherein the temperaturé
sensing device is provided with a transmitter and said incomplete temperature
measuring circuit has a wireless transmission circuit for transmitting measured
result to a central control system.

20 8. 'The clmical thermometer of Claim 3, wherein said témperature



15 11. The clinical thernometer of Claim 3, wherein said neasuri ng body
conprises a top cover and a bottom cover nmade from hard plastic material, a
front section of said bottom cover being formed with a slot on a top and a
recess on a bottom and two |ateral sides of said front section of said
bottom cover being each fornmed with an engagi ng bl ock. 20 12. The clini cal
thernmonmeter of Claim3, wherein the neasuring body is 21 provided with a
battery cover and contains flexible or rigid circuit board circuit on
whi ch are nmounted said power switch, said display, said buzzer, and said
| i ght generator. 13. The clinical thernmoneter of Claim1l, wherein said
connection seat 5 is a hollow nenber provided at a top with a notch and at
two |ateral sides with an engaging sl otwhich is configured to engage with
an engagi ng bl ock 232 of said bottomcover, an inner side of a top front
portion of said connection seat having a protuberance adapted to engage
with said slot of said bottomcover 12. 10 14. The clinical thernoneter of
Cl ai m 4, wheeasingsostmuncoreeeiaddoseait mtasiemgerabe vésdid taepeatrtobhsing: 25C
for said reference resistor and 37C for said tenperature sensor. 15. The
clinical thﬁmggﬁadgoﬁgﬂ@@@ﬁméﬁélp sai d neasuring probe
9.  The clinical thermometer of Claim 3, wherein said connection
structure is positioned between said measuring body and said temperature
5  sensing device, said connection structure comprising a cap for keeping a
plurality of resilient conductive members on said circuit, said resilient
conductive members protruding partially out of said cap, a sliding slot formed
on said connection seat for mounting a control board having one side being
connected to said conductive wire of said temperature sensor, said control
10 board being provided with metal contacts for the mounting of said reference
resistor.
10. The clinical thermometer of Claim 3, wherein said cormection
structure is PIN header to socket or edge card to socket or metal string to
Simm card.
15 11. The chinical thermometer of Claim 3, wherein said measuring body
comprises a top cover and a bottom cover made from hard plastic material, a
front section of said bottom cover being formed with a slot on a top and a
recess on a bottom, and two lateral sides of said front section of said bottom
cover being each formed with an engaging block.

20 12. The clmical thermometer of Claim 3, wherein the measuring body is



i s made of stacked metal films with good conductivity, said tenperature 15
sensor and a part of said conductive wire being positioned between the
fetal firms, and said conductive wire is concentrically coiled or arranged
into a wave shape.

21

provided with a battery cover and contains flexible or rigid circuit board circuit
611 which are mounted said power switch, said display, said buzzer, and said
light generator.
13. The clinical thermometer of Claim 11, whereiﬁ said connection seat
5 isahollow member provided at a top with a notch and at two lateral sides with
an engaging slot which is configured to engage With an engaging block 232 of
said bottom cover, an inner side of a top front portion of said connection seat
having a protuberance adapted to engage with said slot of said bottom cover
12.

10 14. The clinical thermometer of Claim 4, wherein common
environmental temperature is set as follows: 25°C for said reference resistor
and 37°C for said temperature sensor.

15. The clinical thermometer of Claim 3, wherein said measuring probe
1s made of stacked metal films with good conductivity, said temperature

15 sensor and a part of said conductive wire being positioned between the metal
firms, and said conductive wire is concentrically coiled or arranged into. a

wave shape.



