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DESCRI PTI-ON r RADI ANT- ENERGY CLI NI CAL THERMOVETER Techni cal Field
This i'nvention relates to a radiant-energy clinical 5 t wqﬁh%ter for
neasurlng.body tenperature by neasuring the &munt of energy radiated from
the human bedy, especially radiant energy (heat rays) in the |nb?5:ed
regi on. Mre partlcuu rly, the invention relates to a radiant- energy
clinical thernoneter “suitable for senS|Qgs%ﬂlaﬁggﬂ rays fromthe externa
ear of t@e;hunan body.. Background Art A radi ant-energy clinical thernoneter
is equipped with a pfobe preapaanAgeRbReRr 6L YNICAN PudidMeEr0f a case
body. The tip of the probe is open and a radiant- 15 t enperature sensor

(a thernopile, foreeuaimaR)risldrovided within the opened tip. Wien the
tip of the probe is inserted slightly into the orifice of the ear, heat
rys enitted fromthe exiertavemaion Mmelagesupon at keadiadt ashe teypel b Leal
sensor. The tenperature sensor is 20 connected to a tenperature neasurlng
circuit provi 8ed thermometer for measurlng body temperature by measuring

the amount of energy radiated from the human_body,
.especially radiant energy (heat rays) in the infrared
region. More particulariy, the ‘invention relates to a
raqiant-energy cliniéal thermometer suitable for sensing
10 heat rays from tﬁe external ear of the human body.
Background Art
A radiant-energy clinical thermometer is equipped
with a probe projecting outwardly from a portion of a
case body. The tip of the probe is open and a radiant-
15 temperature sensor (a thermopile, for example) is
provided within the opened tip. When the'tiQ/Q;;Eﬁé
~ probe is inserted slightly into the orifice of the ear,
heat rays emitted from the external ear impinge upon the
radiant—temperature_sensor.' The temperature sensor is
20 connected.tﬁ a temperature measuring circuit provided
within the case body. The measuring circuit determines
the body temperature based upon the output of the
temperature sensor. The radiant-energy clinical
thermometer is capéble of measuring body temperature in
25 a short period of time in a basically contactless.manner
(the temperature sensor at least does not contact the
human body) .

The radiant-energy clinical thermometer has a



mnthln the case body. The neasuring circuit determ nes the —. .
based upon the output of the tenperature sensor. The radi antjf qpes MEET HAS BEEN
clirfcal thernmometer is capable of measuring body tenperaturle in HePLAGED
-short period of tinme in a basically contactl?ess nmanner (the
sensor at | east does not contact the human body). The radlant ener gy
clinical thernoneter has a -2- nmeasurenent starting switch, which is
provided on the gaseseMentTReagWihghskst ORET Wt Bch rwéuﬁﬂd%dee @3 Rdet he
nmeasurenent starting switch starts the operation of the tenperature
measuring circuitcade body. The bwiitsn & oberdtddanamaslieneTlostiagt i Ng
swtch is closed differs fromone operation to the next dependi ng upon the
operator. There ahe imedisurémens whartingeswheclsvéttadts raledicgtealar iopo £
inserting the tip of '

the temperature measuring circuit.

5 The timing at which the measurement starting switch
is closed differs from one operation to the next
depending upon the operator. There are individuals who
close the switch immediately upon inserting the tip of
the probe into the ear orifice, and there are

10 indi#iduals who operate the switch upon passage of a
short period of time following insertion of the probe.
The radiant-température sensor is readily
influenced by a slight change in the state of the
external ear, and the measured temperature fluctuates
15 'wiﬁh.the passage of time upon insertion of the probe
into the ear orifice. Accordingly, measuring body
temperature un&er identical conditions at all times 1is
desirable.
When the timing at which the measurement starting
20 switch is operated differs depending upon the individual
and depending upon time as mgntioned above, a variance
appears in the value of measured body temperature.
Measures for making the measurement starting time the
same on all occasions are desired.
25 An object of the present invention is to provide a
radiant-energy clinical thermometer in which the timiﬁg

for starting measurement of body temperature is capable

of being fixed at all times.

Sheet Has Been Replaced




the probe into the ear orifice, and there are 10 i ndividuals who operate
t he switch upon passage of a short period of tine follow ng insertion of

t he ®robe: The radi ant-tenperature sensor i§ readily influenced by a slight
~change in the state of the external ear, and the neasured tenperature
fluctuates 15 wth the passage of tine upon insertion of the probe into
the ear orifice. Accordingly, neasuring body tenperature under identical
conditions at al Ritsicdmsure gdsthablavempient he timng at which the
measurenent starting 20 switch is operated differs dependi ng upon the

i ndi vi dual and dependihgagiemtteneray _ﬁﬁh@i@ﬁbdtmmetaiﬁ/m%m&@pﬁ@ars
~in the value of neasured body tenperature. Measures for making the |

. measur enent st ar tih§y RESRENENANYGRELEN GPTPHEINS | RUPRE T &§MbeF. haying

An object of the present invention is to provide a radiant-energy clinical
“thernometer in wi GPEHON PFPAGCFIRI sPRFYI T ekt eSS PHBWdy 2 -

temperature I§ (xy§§¥5%€q%e%%gggtLLéegegéogj;tééégga to a tip of the

outwardly projecting portion of the support member, a
cylindrical probé held by tﬁe support member in a freel&
extendible and retractable manner and having an open
tip, a biasing mechanism for biasing the cylindrical

10 probe outwardly and holding the tip of the cylindrical
probe at a-posiﬁion at which it covers the pgriphery of
the temperature sensor, and switch means for sensing
that the cylindrical probe has been retracted against a
biasing force of the biasing mechanism and generating a

15 trigger signal that starts measurement 6f body
temperature.

When the radiant-energy clinical thermometer is not
used, the cylindrical probe is in the outwardly extended
state so tP?t the periphery of the radiant-temperature

20 sensor atﬁached to the tip of the support member is
covered by the cylindrical probe. As a result, the
temperature sensor is protected.

When the cylindrical-probe is inserted into the
orifice of the ear in order to measure body temperature,

25- the cylindrical probe is retracted against the biasing
force of the biasing mechanism. The fadiant—temperature
sensor is ;ituated near the opening in the tip of the

retracted cylindrical probe. The fact that the



-3-- Disclosure of the Invention A radiant-energy clinical thernoneter
according to the present invention conprises a support nenber having a
port¥ on projecting outwardly froma case hody,. a 5 radi ant-tenperature
sensor attached to a tip of the outwardly projecting portion of the support
menber, a cylindrical probe held by the support nenber in a freely

extendlble and retracta hl e_manner and havin n ope p, a hiasin
mechani sm for bi &itAGIERE2LyPFAREi 31 PRED %ﬁﬁ7 dF?niﬁg ﬁglﬁgﬁg t he
tip of the cylindri, osl tion at mh t he Beriphery

of the terrperatwsé' g@k‘ ggghgagwlgc%r% r(liss 6 gseg‘era%‘ 9‘%’? %trﬁgge
Oyl narical Probe BA310880 LELEREAS 40 HAY A 3100 Lo etbeupLasing

mechani sm and genera ger signa starts neastir enen
body tenperatureag a result, a body-temperature measuring circuit

S provided within the case body starts operating and
determiﬁes the body temperature based upon the output of
the temperature sensor. The body temperature determined
is displayed on a display device provided on the case
beody.

10 Thus, when the cylindrical probe is inserted into
or contacted with the part of the body measured, such as
the orifice of the ear, the switch means automatically
generates the trigger signal at this time to start the
measurement of body temperaﬁure. Accordingly, the

15 conditions of body-temperature measurement are
regularized at all times irrespective of the individual
and irrespective of time. As é consequence, the
occurrence of a variance in measured values and the
occurrence of errors may be prevented in advance.

20 ~ When the cylindrical probe is separated from the
part being measured, it is extended 6utwardly by the
biasing force of the biasing mechanism so as to return
to the state in which the temperature sensor is
protected. The switch means opens to conclude

25 measurement.

Preferably, a cover conforming to the human'ear is
attached to the tip portion of the cylindrical probe in

a detachable manner.



i radi ant-tenperatu

When the radiant-energy clinical thernoneter is not used, the cylindrical

probe is in the outwardly extended state so that the periphery of .the
radiant -t enperature 20 sensor attached togthe tip of the support nenber

.1s covered by the cylindrical probe. As a result, the tenperature sensor is
- protected. When the cylindrical probe is inserted into the orifice of the

ear in order to neasure bod enperature, 25
retracted agai nst the 5] %Fﬁfjkf‘ggc nYtCUVRF Biadify

re.sensor.i s_situafed near t.he opening.in. the ti f the
retracted cyIindFV@éP 6%08é.p?%%éfa3i %ﬁué%ﬁﬁﬁ§ie Q94Pr%yFBﬁdFFESFR%?Obe has

t he [ I|nercaI?%;%gg S

e RETitHAR

| been retracted i e | | 2E.QC S k0 nerat e
“the trigger signgPﬁﬁg% g?§¥t%gg,?%ééﬁgésurenéﬁ¥nﬁggb§§% ?gﬁpggaggge. As a

result, a body-tegRenhatyea1NBASHE | 1Y GidMdd into the ear orifice. By
5 changing the cover for each individual measured, the
transmission of disease can be prevented even when the
radiant-energy clinical thermometer is shared.

Covers having a variety of sizes and shapes are

prepared in advance in conformity with sizes and shapes
10 of ear orificeé. |

In an embodiment of ﬁhe present invention, a
‘locking mechanism is further provided for preventing the
cylindrical probe from retracting from the position at
which it covers the periphery of the temperature sensor.

15 Preferably, the locking mechanigm includes é locking
lever operated from outside the case body.

When the ;adiant-energy clinical thermometerlis not
used, the cylindrical probe is retained in the projected
state by the locking mechanism, thereby protecting the

20 temperature sensor at all times and making it possible
to prevent a situation in which measured in started by
inadvertent closuré of the switch means. This is very
useful when the radiant-energy clinical thermometer is
transported or handled in a disorderly manner.

25 When the cover ;s removably attached to the
cylindrical probe, and particularly when it is fitted on
the probe, movement of the cylindfical probe is

inhibited. As a result, it is easy to attach and detach



5 provided wthin the case body starts operating and determ nes the body
t enper at ure based upon the output of the tenperature sensor. The body
temferature determned is displayed on a dj spl.ay device provided on the

' case body. 10 Thus, when the cylindrical probe is inserted into or
~contacted with the part of the body neasured, such as the orifice of the

ear, the swi tch neans automat.i cal | enerates the_ trigger signal at this
time to start thé&hfeLQyesnénd BFeB%ag ?%ﬁmﬁﬁ%ﬁ?ﬂeer%g%?@ﬂh539Fthe 15

diti f body-t t nent larized at all ti
rrespective of the i il ATRTEFZaREEPRFBERECOT VEIBIPATIRAT ASVE R Beqhence,

t he occurrence o%$%ﬁ%egggﬂﬁg kﬂrgﬁgé;%ﬁgbféé&?§ﬁ§39§%§$@p%ﬁ%rEﬁ@cﬁog%gbe i s

errors may be pre I 'n~"advance: ylrrndrica

separ at ed fro”‘t@ﬁﬁgﬁgkhgﬁbgﬁﬁgﬁg§8£f rdie | fn BLLNGL, %%Eﬂ%hdkﬁe?Xobgﬁ

bi asing force of t i'asing nechanrsmso as to return to the state in
whi ch the tengper al@hna@Nee’ the PLRIEE ISk JPEinis HRABe QRCASrklely

concl ude ,
‘detachable manner. Preferably, the pushing mechanism
includes a slider operated from outside the case body.

It is so arranged that the cover attached to the
tip of the qylindricai probe is capable of being easily

10 detached by the pushing mechanism.
Brief D ipti £ the Drawi

The drawings illustrate an embodiment of the
present invention, in which:

Fig. 1 is a longitudinai sectional view

15 illustrating the entirety of a radiant-energy clinical
thermometer;

Fig. 2 is an enlarged longitudinal sectional view
of a portion of the radiant-energy cliniéal thermometer
and illustrates the thermometer when not in use;

20 Fig. 3 is an enlarged longitudinal sectional view
of a portion of the radiant-energy clinical thermometer
~and illustrates the thermometer when ih use;

Fig. 4 is.an enlarged transverse sectional view of
a portion of the radiant-energy clinical thermometer and

25 illustrates the thermometer when not in use;

Fig. 5 is an enlarged transverse sectional view of

a portibn of the radiant-energy clinical thermometer and

illustrates the thermometer when in use; and



25 measurenent. Preferably, a cover conformng to the human ear is
attached to the tip portion of the cylindrical probe in a detachable
manner. . By attaching the cover to the ti;p portion of the cylindrical
probe, it is possible to prevent external wounds that are easily produced
when the tip of the cylindrical probe is inserted into the ear orifice By

5 changi ng the cover for ch 1 ndi vidual asured, the tra
di sease can be preverﬁ’&j eéé‘r? \ﬁﬁ‘eﬁn ﬁég?ﬁggﬁﬁ?s‘é%ﬁ%ys%ﬁlmr%:aa ewrr?lc)gneter

| hared. Co h
s share vers awwq}?? %‘3 éﬂ La Izggr {@{e)cgagr or ﬂo%{g%re‘}dan'a

advance i n conf & A% apes ices. In an

enbodi ment of the .,pres Y n SRshapi f it
provi ded for pr ﬁeth rLt er‘!‘lc?/*3 R r?g:?ﬂlpro%@&?rom retﬁgc%r}%nﬁtra%edh

position at state.

'5 Best Mode for Carrving OQut the Invention
Fig. 1 illustrates the overall configuration of a
radiant-energy clinical thermometer.
A case body 1 extends downwardly at an incline so
as to be easily grasped by the hand. A body-temperature
10 measuring circuit (not shown) is incorporated within the
case body 1. A display unit, such as a liquid-crystal
display unit iS, for displaying a measured temperéture
is‘attached to one side of the case body 1 so that the
temperature displayed on the display unit 15 can be
15 observed from the outside.
The upper portion of the case body 1 is integrally
formed to include a supporting frame 11 to which a
supporting cylinder 2 is secured horizontally. A
portion of the supporting cylinder 2 projects outwardly
20 from the supporting frame 11. |
A radiant-temperature sensor 3 is secured to the
distal end face of the supporting cylinder 2. The
radiant-temperature sensor 3 is constituted by a
thermopile, for example, and is connected to the body-
25 temperatﬁre measuring circuit through lead wires
disposed within the supporting cylinder 2.
A cylindrical probe 4 is fitted over the supporting

~cylinder 2 and is free to slide in the longitudinal



which it covers the periphery of the tenperature sensor. 15 Preferably,

t he | ocki ng mechani smincludes a | ocking | ever operated from outside the
case body. Wen the radiant-energy clinical fghernoneter is not used, the
cylindrical probe is retained in the projected state by the | ocking
mechani sm thereby protecting the 20 . tenperature sensor at all tinmes and
making it possible to prevent a situation in which neasured in started by

i nadvertent closudkregtion Banedf -mednsvitehs FUChedry 2 BEGHOSHHEGER 1fe
radi.ant-energy clinical thernoneter is transpqorted or handled in a
di sorderly nanneriS:EFcured_tQNﬁg? SHEPESYERI] r?@ﬁn%%bly attached to the
cyndrical probe, AN pa L el AL STl SRS S B
gf;ggg;and detachwith-ngéggﬁééngg’Fggg_p5e¥88t3ghe‘smntch from bei ng
5 The base portion of the c¢ylindrical probe 4 is
formed to have a comparatively large inner diameter, and
a gap is provided beﬁweeﬁ'inner peripheral surface of
the cylindrical probe 4 and the outer peripheral surface
of the supporting cylinder 2. A coil spring 42 is
10 disposed within the gap. One end of the coil ‘spring 42
abuts against the supporting frame 11, and the other end
of the spring abuts against the inner wall surface of
the cylindrical probe 4. The cylindrical probe 4 is
biased by the coil spring 42 in a direction that thrusts
15 the distal end of the probe outwardly.
.The base end of the cyiiQAricai prpbe 4 is formed
to have a flange 41. The.sﬁpporting frame 11 is forméd
to have a stopper 12 that. engages with the flange 41. .
The extended position of the cylindrical probe 4 biased
20 outwardly by the coil spring 42 is decided by the flange
41 coming into contact with the stopper 12. When thé
cylindrical probe 4 is in the extended position, as
shown in Fig. 2,.its tip projects outwardly from the
supporting cylinder 2 and the temperature sensor 3
25 secured to the tip of the supporting cylinder 2 assumes
a state in which the periphery thereof is completely"

covered by the cylindrical probe 4. The tip of the

cylindrical probe 4 is open.



I n_anot her enbodi nent of the present invention, a nmechanismis further

provi ded for pushing out the cover along the cylindrical probe in order to
detach the cover 5 attached to the tip of the cylindrical probe in a freely
. det achabl e. manner. Preferably, the pushing néchani smincludes a slider
operated fromoutside the case body. It is so arranged that the cover
attached to the tip of the cylindrical probe is capable of being easily 10
det ached by the pushi nBarecefintensuppdast ibgsfrapei 34 6 cht awawi agd dhe
drawi ngs illustrate an enbodi nent of the present invention, in which: Fig.
1 is a |ongitudi nk®#veEctl IthA SHcrosvilkehsfr BFRgeEhEo chike r B¢PPRY L bng
radi ant - ener gy clénical t her nonet er ; IS an enlarged | ongi t udi nal

sectional view of “E@Bort} Reutrates &EFf:*“gthélrlzPEj?réPFn? aFhe hEEPRMER 19 and
il lustrates the tpernoneier_ wh not in use; 20 .Fig. 3 is an
enl arged | ongi tud?ﬁ%’f‘e gﬁt#%%lqﬂ'&ﬂ &RF51-°8 gB?Ei Bﬁsolf’e?ﬂec‘g%d?‘é?ﬁf'- erf®efy
clinical thergnneﬁﬁé cylindrical probe 4 is in the extended position, the
base end of the cylindrical probe 4 is not in contact with
the lever 51. The switch 5 is held in the off state at this time.
When the cylindrical probé 4 is caused to retract
against the biasing force of the spring 42 by an externally
10 applied force, as shown in Fig. 3, the lever 51 of the
switch 5 is pushed by the flange 41 so that the switch S is
closed. An ON Signal from the switch 5 is applied to the
temperature measuring circuit as the-frigger signal for
starting measurement. The retracted position of the
15 cylindrical probe 4 is decided by the flange 41 coming
into contact with a portion éf the supporting frame 1l.
In this embodiment, the periphery of the temperature
sensor 3 is substantially protected by the tip portion of
the cylindrical probe 4 even when the cylindrical probe
20 4 is in the retracted position.
The outer peripheral surface of the tip of cy;indrical
probe 4 is formed so that the probe becomes incrementally

more slender toward the tip. An annular groove is formed
in the outer peripheral surface of the tip portionm.

25 - A cover 9 is attached to the tip of the cylindrical
probe 4 in a freely detachable manner. Thé cover 9 is
formed from a material that is as flexible as possible,

and so as to free of corners, so that the orifice of an



and illustrates the thermoneter when in use; Fig. 4 is an enlarged
transverse sectional view of a portion of the radiant-energy clinical

t hermonet.er and 25 illustrates the therl ter when not in use; Fig. 5is
.an enl arged transverse sectional view of gqportlon of the radiant-energy

clinical thernoneter and illustrates the thernoneter when in use; and

-7- Fig. 6 is an enlarged transverse sectional view of a portion of the

radi ant - ener gy c¢$ﬁlva§lt$@$rﬁﬁnﬁqﬁt aheni thgstint e§ hheovBtindrierl

t hernometer in the detached state. Best Mbde for Carrgin Qut  t he

| nvention Fig. 1PFPPastris e%nst%%ﬂ/érl&ﬂht&éfnﬁ‘ﬁﬁr EPPoﬁan ﬁlgh?ﬁ’a‘\ﬂ ener gy

clinical thernonet A case bodx}l ext ends omnmar at _an_incline so as

to be easily graSp gﬁrb§°tWEF?ﬂﬁﬁj qubGEQPFEﬁggfﬁtur Yatnufar

projection formed on the inner peripheral surface of the
5 coﬁer 9 fits into the annular groove formed in the tip
of the cylindrical probe 4.

The cover 9 is prepared beforehand in a number of
types having different sizes and shapes in conformity
with sizes and shapes of ear orifices. Preferably, the

10 cover 9 is changed for each individual whose body
temperature is to be measured, and a cover suited to the
individual is used. This is useful also in preventing
the transmission of disease.

A cover pushing member 7 is fitted onto the

15 periphery of the cylindrical probe 4 so as to be free to
move in the longitudinal direction thereof. A slider 71
for being pushed by a finger is integrally formed on the
pushing member 7. A coil spring 72 is provided 5etween
a portion of the case body 1 and a portion of the

20 pushing member 7 to bias the pushing member 7 at its
retracted posgtion. The retracted position of the
pushing member 7 is decided by a portion of the pushing
member 7 coming into contact with a portion of the case
body 1. By pushing the slider 71 against the biasing

25 force of the spring 72, the pushing member 7 is moved
along the outer periphery of the cylindrical probe 4 to
remove the cover 9 that has been attached to tip of the

cylindrical probe 4.



10 nmeasuring circuit (not shown) is incorporated within the case body 1. A
display unit, such as a liquid-crystal display unit 15, for displaying a
nmeasured stenperature is attached to one Qiqé_qf the case body 1 so that the
‘ tenmperature displayed on the display unit 15 can be 15 observed fromthe
out si de. The upper portion of the case body 1 is integrally forned to
I ncl ude a supporting frane 11 to which a supporting cylinder 2 is secured
horizontal ly. A porti&a shovheirupiast ihghopughdér 2 prekésgslevenabdly 20
fromthe supporting frame 11. A radiant-tenperature sensor 3 is secured to
the distal end f@esnbedtae Supperdatigtcio f&er caseThedyadi BYit MeaRpethtdire
sensor 3 is constjtuted_by a thernoié;x for ex?nglek and s connected to
B feke oRgRY) a4

the body- 25 téﬁﬁgFaﬁar_°n%%3?ﬁ i GP@rPﬁ _ ﬁ?f%%'disposed-
D, e Support ndaYLADISE-Bed AT okl Bt suLidted gyt the
5 ©biased by a spring (not shown) in such a manner that an
operating portion 61 thereof projects slightly from the
case body 1 while an acting portion 62 of the lever
penetrates into the interior of the supporting case 11.
In this state the tip of the acting portion 62 of
10 1locking lever 6 is in abutting contact with the flange
41 of the cylindrical probe 4 so that the cylindrical
probe 4 is locked in the extended positiQnL In other
words, even if the tip of the cylindrical probe 4 is
pressed in an effort to cause its retraction, the flange
15 41 abuts against the acting portion 62 so that the
cylindrical probe 4 will not move. |
When the operéting portion 61 of the loéking lever
6 is pressed into the case body 1 by a finger or the
like, as shown in Fig. 5, the acting portion 62 is moved
20 outward so that it is disengaged from the flange 41 of
the cylindrical probe 4. 1In this state, the cylindrical
probe 4.is capable of being retracted by an external
force against the biasing force of the spring 42.
When the radiént-energy clinical thermometer having
25 this construction is not being used, the cylindrical
probe 4 is outwardly extended'by the biasing force of

the spring 42, as illustrated in Figs. 2 and 4. The

acting portion 62 of the locking lever 6 engages the



-8- direction thereof. A switch, such as a mcroswitch 5, is secured to the

supporting frame 11. The foregoing will be described in greater detail wth
reference to Figs. 2 and 3. 5 _ The Qa;& portion of the cylindrical
probe 4 is forned to have a conparatively |arge inner diameter, and a gap

I's provided between inner peripheral surface of the cylindrical probe 4 and
the outer peripheral surface of  the supporting cylinder 2. A coil spring 42
is 10 disposed fdamge ¢hesgydhat Ghe ewdiofrifelcprebept iy d@ldibin She
agai nst the supporting franme 11, and the other end of the spring abuts

agai nst the i nnere¥%kgRded @it igm t hésc@l FRELLEal EReoBRl Wrdadak\Rigke it al
probe 4 is biased py the coil spring 42 in a,direction that thrusts 15

the distal end of%% ?ﬁ?ﬂﬁ??ﬁﬁ%%ar&%&.t?ﬁesﬁégﬁhe dvoHHl tBRE AR A

probe 4 i's formed Lo pave 2,11angs 4L, 10§ SHBRETLLNG,LLoF Al Ts formed

5 thermometer is handled carelessly. Since the
cylindrical probe 4 is in the extended position, the
temperature sensor 3 attached to the distal end face of
the supporting cylinder 2 is protected by the
cylindrical probe 4 so that there is almost no danger of

10 contamination or of adverse thermal effects. Since the
| flange 41 of the cylindrical probe 4 is spaced away from
the lever 51 of the switch 5, the switch 5 is held in
the off state.
In-order to measure body temperature, the operating
15 portion 61 of the locking lever 6 is pressed. Since the
acting'portion 62 moves in the outward direction, its
locking act;on is eliminated so that the cylindrical
probe 4 attains a state in which it is capable of being
extended or retracted. With the operating portion 61 of
20 the locking lever 6 being held in the pressed state, the
tip of the cylindrical probe 4 to which the cover 9 has
"been attached is inserted slightly into the orifice of
an ear and is pressed gently toward the orifice,
whereupon the cylindrical probe 4 is retracted against
25 the biasing force of the spring 42, as illustratéd in
Fig. 3. As a.result, the temperature sensor 3 is
.situated in the proximity of the opening in the tip of

the cylindrical probe 4, and a state is attained in



to have a stopper 12 that engages with the flange 41. The extended position
of the cylindrical probe 4 biased 20 outwardly by the coil spring 42 is
deci‘ded by the flange 41 coning into contac mnth t he stopper 12. Wen the

~cylindrical probe 4 is in the extended posi |on as shown in Fig. 2, its
"tip projects outwardly fromthe supporting cyllnder 2 and the tenperature

sensor 3 25 secured to the tip of the supporting cylinder 2 assunes a
state in which théllpmr ighesmalt raddet ips EPPl el sxrnFle® Ay itsheapable
cylindrical probe 4. The tip of the cylindrical probe 4 is open -9-
Part of the supp&f ibping fansed.i sFugkharaysipee LthevErange 9fe the
mcroswtch 5 secured to the suppqrtlng frame 11 $enetrat%ﬁ%;nto t he

interior of the SRFHI %ﬂ;qﬁkﬁﬂgrifa#r FPPRe? RFTIHAT thet YRYehedn odut

avey. Vhen 5 e eyl LA Gal RLOBE AhSs ! 1sgo53d SR ROTIY the

5 signal generated by the switch 5 is applied to the body-
temperature measuring circuit to start the operation for
measuring body.temperature. ‘The temperature sensor 3
accurately senses the heat rays emitted from within the
orifice of the ear, and the body temperature is decided

10 by the body-temperature measuring circuit based upon the
output of the temperature sensor 3. The body
temperaﬁure determined is displayed on the display unit
15.

Thus, by causing the cylindrical probe to retract

15 by pressing it against the body part whose body
temperature is to be measured, the switch 5 is closed to
automatically start the measurement of body temperature.
As a result, a situation in which the timing at which
body temperature is meaéured differs from person to

20 person and from one time to another is avoided, thus
making it possible to measure body temperature under
identical conditions aﬁ all times.

When measurement of body tempefature is concluded,
the cylindrical probe 4 need only be separated from the

25  orifice of the ear.l The cylindrical probe 4 is extended
and returns to its original position owing to the force
of the spring 42. When the operating.portion 61 of the

lever 6 is released, the lever 6 also returns to its



base-end of the cylindrical probe 4 is not in contact wwth the |ever 51.
The switch 5 is held in the off state at this tinme. Wwen the cylindrical
probe 4 i»s caused to retract against the bijasi-ng force of the spring 42 by
an externally 10 applied force, as shown in Fig. 3, the lever 51 of the
switch 5 is pushed by the flange 41 so that the switch 5 is closed. An ON

signal fromthe sw.tch ILs_applied t he.te I, A Lng ¢cLrcuit as

the trigger signgFlgépagt3?§f€§nhégﬁﬁggﬁéﬁpé %&glﬁé%%§8 e§§§%§i?iﬁ% of the

15 cylindrical%gaﬁgg 4 is decided by the flange 41 comng into contact
the s

with a portion o upporting frame 11. In this enbodi nent, the

periphery of the tenpehat WhgesehSPtaben RN LE Rhat egtedabychie tip
portion of the cylindrical probe 4 even when the cylindrical probe 20 4

is in the retrachedpR0li §508apdibiEe WY Ye iR if&aeugl atuatnea @hdathe tip of
cylindrical probe 4 is formed so that the probe becones increnmentally nore

sl ender towarsd t HethichedAn ABEOHEIngIVQOthe tokernbdstnstiitequtertiperi pheral
surface of the tip portion. 25 A cover 9 is attached to the tip of
the cylindiical person undergoing temperature measurement may be
selected and attached to the cylindrical probe 4. 1In
ordér.to remove the cover 9 from the cylindrical probe
4,.the slider 71 need only be pressed to push off the
10 cover 9 by the pushing member 7. When the optimum cover
9 is attached to the cylindricél probe 4, the
cylindrical probe 4 will not move, even if it is pushed,
since the acting portion 62 of the locking lever 6 is in
abutting contact with the flange 41, as mentioned above.
15 Thus the cover 9 may be attached in a reliable manner
and the switch 5 will not be closed inadvertently at
this time.
Though the microswitch 5 is illustrated in the
foregoing embodiment, it goes without saying that a
20 switch such as a proximity switch or photoelectric
switch can also be used.
Industrial Apolicabilit
The present invention relates to improvements in a
radiant-energy clinical thermometer, which is a clinical
25 thermometer of a new type. .Clinical thermometers fall

within the purview of the medical-instruments industry

and are utilized in this field.



ptrobe 4 in a freely detachable manner. The cover 9 is fornmed froma
material that is as flexible as possible, and so as to free of corners, so
that the-orifice of an -10 - ear will nojgbe hurt when the tip of the
~cylindrical probe 4 is inserted slightly into the ear orifice in order to
' measure body tenperature. An annul ar projection formed on the inner
peripheral surface of the 5 cover 9 fits into the annular groove forned in
the tip of the cVﬂﬁﬁdFﬁchAB¥§BeI§: The cover 9 is prepared beforehand in a
nunber of types Eavin diftgregt Si zes fnd %%SQ%% in_c n&prgité.mith_sizes
and shapes of ear-orifi EBZ ERFefPReEH CLYHE EOPEF-§ 5 $OCRaMGEEf or
each indi vi dual whose _b ﬂ%% | 5 %) AVI=To B g _cover
. AR : pro :
suited to the indivi d&a%q‘?égggggﬁ.é #ghél sn;uie %J?;'flso ?’n H%Sgé’?{gl ng the
transm ssion of di,$63381y from a case body;
5 a radiant-temperature sensor attached to a tip of
the outwardly projecting portion of said support member;
a cylindrical probe held by said support member in
a freely extendible and retractable manner and having an
open tip;

10 a biasing mechanism for biasing said cylindrical
probe outwardly and holding the tip of said cylindrical
probe at a position at which it covers the periphery of
said temperature sensor; and

switch means for sensing that said cylindrical

15 oprobe has been retracted against a biasing force of said
biasing mechanism and generating a trigger signal that
starts measurement of body temperature.

2. A radiant—enefgy clinical thermometer according to
claim 1, further comprising a locking mechanism for

20 preventing said cylindrical probe from retracting from
"the position at which it covers the periphery of said
temperature sensor.

3. A radiant-energy clinical thermometer according to
claim 2, wherein said locking mechanism includes a

25 locking lever operated from outside the case body.

4. A radiant-energy clinical thermometer according to

claim 1, wherein a cover suited to the ear of a human

being is capable of_being attached to the tip of said
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A cover pushing nmenber 7 is fitted onto the 15 periphery of the
cylindrical probe 4 so as to be free to nove in the |ongitudinal direction
thereof. A slider 71 for being pushed by a fgnger is integrally formed on

. the pushing nmenber 7. A coil spring 72 is provided between a portion of the
case body 1 and a portion of the 20 pushi ng nmenber 7 to bias the pushing
menber 7 at its retracted position. The retracted position of the pushing
menber 7 is deci S84 BYTABorPFBR®of the pushing menmber 7 coming into

contact with a partign of..the case body, 1. ushing.the_slider 71 against
Che bi asing 25 ot or BeZ8PitRE-SRTTRY TAn19RY SRS retoar o9 Rkntobia
al ong the outer Lphery -qf i i cal 0 L er 9
that has been at?gékgd?fof?%ﬁﬁgf %é%é{%gﬁééhﬁcéﬁﬁﬁFéﬁg £?§n8¥§§&§ﬁo§§ in
Figs. 4 through @Fi‘a LBGKENg1bRY Ca f | Sy MIUHY RA 1AL ke ThdBehat tg the case
body 1 by neans of a
S5 detach the cover attached to the tip of said cylindrical
probe in a freely detachable manner.
6. A radiant-energy clinical thermometer according to

claim 5, wherein said pushing mechanism includes a

slider operated from outside the case body.
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shaft 63 so as to be free to rock back and forth. As illustrated in Fig. 4,
the locking lever 6 is 5 biased by a spring (not shown) in such a manner
~that* an operating portion 61 thereof projectis slightly fromthe case body 1
while an acting portion 62 of the | ever penetrates into the interior of the
supporting case 11. In this state the tip of the acting portion 62 of 1 0

| ocking lever 6 is in abutting contact with the fl| 41 of the
cylindrical probe 4 so that the'%%ﬁﬁﬁhﬁxﬂegFIEEoBéﬁgﬂﬁgﬂﬁécked in the
extended position. In other words, even_f the t yli j C pr obe
4 is pressed in an eff%ﬁt“RQF?xﬁﬁﬁ§ﬁ°Ps°FeFrﬁéPFohgd éirl%ﬁ %é 6%1 abut s

agai nst the acti ortlon 62 .S0 th he c¥8%ndrlcal rob

nove. Wen the op ?ﬁfﬁﬁﬁtﬁ%ﬁ¥ Fﬁ%O I'ng S| eVeTI%t EVE#%E&? %hto
the case body 1 Q’O&Z%Aé‘gaer WEport] 'gJ E??mgs(§|J?PV\90'thékgdafsu%%t%%4 ange

portion 62 is nove I's” dI sengage

41 of the cylgndrie ﬂncigxc’bﬁb)‘l id %etcmdspawzoaaslfy! | niifd Galp YPRGA 1S

capabl e of being retracted by an externa
supporting cylinder (2) projects outwardly and a

radiént-temperature sensor (3) for sensing heat rays
from the external ear is secu;ed_to the end face of the
tip. A cylindrical probe (4) ié'supported on the
10 supporting cylinder (2) so as to be free to slide, and
the cylindrical probe (4) is biased by a coil spring
{42) in a direction that thrusts the probe outwardly. A
flange (41) on the base end of the cylindrical probe (4)
abuts against a stopper (12) of the supporting frame
15 (11), whereby the extended position of the cylindrical
probe (4) is determined. A cover (9) is attached to the
tip portioh of the cylindrical'probe (4). When the. tip
portion of the cylindrical probe (4) is inserted slightly
into the orifice of the ear and pressed, the cylindrical
20 probe—(4) retracts and a lever (51) of a microswitch (3),
which is attached to the supporting frame (11), is
'pressed by the flange (41) of the cylindrical probe (4).
The switch (5) produces an ON signal as a result. The
ON signal is applied as a measurement-start trigger signal
25 to a temperature measuring cifcuit provided within the
case body (l1). The temperature measuring circuit
measures body temperature based upon an output from the

temperature sensor (3). 'Thus, the timing at which

. This Sheet Has Been Re laced
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force against the biasing force of the spring 42. \Wen the radi ant - energy
clinical thernoneter having 25 this construction is not being used, the
cyli*ndrieal probe 4 is outwardly extended by the biasing force of the
~spring 42, as illustrated in Figs. 2 and 2. 8rhe acting portion 62 of the

| ocking | ever 6 engages the -12- flange 41 so that the cylindrical probe
4 is held in the extended position. As a result, the cylindrical probe 4

Wi Il not retracttemgrratersieatnmengnt sitres ose, 2 WaFs thecqdhetPod®t &P is
carried about or even if the 5 thernmoneter is handl ed carelessly. Since the
‘cylindrical probeduds & varansg ekt diRFINTd oFEMRHR tWrfper at ure sensor 3
attached to the distal end face of the supporting cylinder 2 is protected
by the cylindrical probe 4 so that there is al nost no danger of 10

contam nation or of adverse thermal effects. Since the

This Sheet Has Been Reﬂlaced




flange 41 of the cylindrical probe 4 is spaced away fromthe | ever 51 of
the switch 5, the switch 5is held in the off state. In order to neasure
body tenperature, the operating 15 portion 61 of the locking lever 6 is
pressed. Since the acting portion 62 noves in the outward direction, its
| ocking action is elimnated so that the cylindrical probe 4 attains a
‘state in which it is capable of beinglé&ended or retracted. Wth the
operating portion 61 of 20 the locking | ever 6 being held in the pressed
state, the tip of the cylindrical probe 4 to which the cover 9 has been
attached is inserted slightly into the orifice of an ear and is pressed
‘gently toward the orifice, whereupon the cylindrical probe 4 is retracted
agai nst 25 t he bi asing FﬁgfelOf the spring 42, as illustrated in Fig. 3.
As a result, the tenperatwu Sensor 3 is situated in the proximty of the
opening in the tip of the cylindrical probe 4, and-a state is attained in




- 13 - which thermal radiation fromthe external éar is capable of being
sensed. Further, since the flange 41 of the retracted cylindrical probe 4
presses the lever 51 of the switch 5, the switch 5 is closed. The trigger 5
signal generated by the switch 5 is applied to the body- tenperature

© measuring circuit to start the operation for neasuring body tenperature.
The tenperature sensor 3 accurately 8ef@es the heat rays enmitted from
within the orifice of the ear, and the body tenperature is decided 10 by

t he body-tenperature neasuring circuit based upon the output of the

t enperature sensor 3. The body tenperature determned is displayed on the
di splay unit 15. Thus, by causing the cylindrical probe to retract 15 by
pressing it agai nst the body part whose body tenperature is to be neasured,
the switch 5 is closed to automatically start the neasurenent of body
tenperature. As a result, a situation in which the timng at which
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body tenperature is neasured differs fromperson to 20 person and from
one tine to another is avoided, thus making it possible to neasure body
tenperature under identical conditions at all tinmes. Wien neasurenent of
body tenperature is concluded, the cylindrical probe 4 need only be
separated fromthe 25 orifice of #p, ear. The cylindrical probe 4 is
extended and returns to its origina S%sition owng to the force of the
spring 42. \Wien the operating portion 61 of the lever 6 is released, the
| ever 6 also returns to its -14 - original position so that the
cylindrical probe 4 is |ocked. The cover 9 attached to the tip of the
cylindrical probe 4 is capable of being freely attached and 5 det ached.
Accordi ngly, the cover best suited to the person undergoing tenperature
measur ement may be
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sel ected and attached to the cylindrical probe 4. In order to renove the
cover 9 fromthe cylindrical probe 4, the slider 71 need only be pressed to
push offathe 10 cover 9 by the pushing menber 7. Wen the optimum cover 9
is attached to the cylindrical probe 4, the cylindrical probe 4 will not
nove, even if it is pushed, since th gfting portion 62 of the |ocking

|l ever 6 is in abutting contact with ﬁ flange 41, as nentioned above. 1 5
Thus the cover 9 nay be attached in a reliable manner and the switch 5 w il
not be closed inadvertently at this time. Though the microswitch 5 is
illustrated in the foregoing enbodi ment, it goes w thout saying that a 20
swtch such as a proximty switch or photoelectric switch-can al so be used.
I ndustrial Applicability The present invention relates to inprovenents in a

radi ant-energy clinical thernonet neh is a clinical 25 t her nonet er
of a newtype. dinical therno rs f Wi thin the purview of the
medi cal -i nstrunments industry . )
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and are utilized in this field. WHAT IS CLAIMED IS: 1. A -

radi ant-energy clinical thernoneter conprising: a support menber having a

porti on projecting outwardly froma case body; 5 a

~radi ant-tenperature sensor attached to a tip of the outwardly projecting

" portion of said support nenber; a cw$y@prical probe held by said support
menber in a freely extendi bl e and retractabl e manner and havi ng an open

tip;, 10 a bi asi ng nechani sm for biasing said cylindrical probe

outwardly and holding the tip of said cylindrical probe at a position at

which it covers the periphery of said tenperature sensor; and sw tch neans

for sensing that said cylindrical 15 probe has been retracted against a

bi asi ng force of said biasing nmechani smand generating a trigger signal
t hat

\Sl

—(Ol

"

62

41

> .
L T WA WL W 9

42




starts. measurenment of body tenperature. 2. A radiant-energy clinical
thermpneter according to claim1, further conprising a |ocking mechani sm
for 20 “preventing said cylindrical probe fromretracting fromthe position
at which it covers the periphery of said tenperature sensor. 3. A

radi ant-energy clinical thernoneter ording to claim2, wherein said

| ocki ng mechani smincludes a 25 I%?ﬁéng | ever operated from outside the
case body. 4. A radiant-energy clinical thernmometer according to claiml,
wherein a cover suited to the ear of a human being is capable of being
attached to the tip of said - 16 - cylindrical probe. 5. A

radi ant-energy clinical thernoneter according to claim11, further
conprising a mechani smfor pushing out said cover along said cylindri.cal
probe in order to
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detach=the cover attached to the tip of said cylindrical_probe in-a. 'y
detachabl e manner. 6. A radiant-energy clinical thermngigra@osaitsnget o
claim5, wherein said pushing mechani smincludes a slider rat,_ d béom
out si de the case body. Date.{) 19
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Subsitute Sheet - 11/9/96

RADIANT-ENERGY CLINICAL THERMOMETER

Abstract

A radiation sensing clinical thermometer in which a cylindrical
support part (2) outwardly projecting at forward end thereof is fixed to
a support frame (11) formed'integrally with the case proper (1) of the
thermometer and a radiant temperature sensor (3) to detect heat rays
emitted from the external ear is fixed to the forward end surface of said
cylindrical support part.' A cylindrical probe (4) is slidably supported by
the cylindrical support part (2) and outwardly energized by a spring '(42).
When the forward end of the cylindrical probe (4) is inserted and pushed
into the ear hole, said probe (4) recedes relative to the ear and signals
are emitted from a microswitch (5). Such signéls are inputted as trigger
sighals to a temperature measuring circuit provided in the case proper (1)
and; thereby, said circuit starts measuring a temperature based on the

output of said temperature sensor (3).

(Fig. 2)



