OXYGEN CONCENTRATOR Fi el d of the Invention The present invention
relates to a pressure sw ng adsorption type oxygen concentrator contai ning
an adsorbent which preferentially adsorbs nitrogen over 5oxygen, nore
particularly to an oxygen concentrator in which the flowrate of the
oxygen-enri ched gas generated can be set by renote control operation.
Background Art In recent years, an increasing nunber of patients
are suffering fromrespiratory di seases such as asthma, pul nonary

enphysema, chronic bronchi thgy®tQ.cAQcOarAdTde nost effective therapies
for these diseases is oxygen inhalation therapy. In such oxygen inhal ation

t her apy, Xy g€l Q%nin}oxygen-enriched gas is inhaled by the patient. An
oxygen C%%Eé%ﬁggg%fT—gTquid oxygen, an oxygen gas cylinder, etc. are known
as the oxygen source, anon ,mhi?h t he oxygen concentrrator i s mainly used
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mai nt enance. 15 The oxygen concentrator separates, concentrates and
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i ncl udes a nmenbrane type oxygen concentrator in which a selective oxygen
per meabl exypenprane phsiculdg andh axygeessurcentsawmn sdisar el Gew trgigeoiotggen
concentrator containing an adsorbent which preferentially adsorbs nitrogen

or oxygegxygEh@nkidhddsasiotndiBichlcyn Us €6t aemd&Ecasohbghrazéiconcent ration as 90%
or nore of ‘oxygen is obtained.

Background Art

In recent years, an increasing number of patients are suffering from
respiratory diseases such as asthma, pulmonary emphysema, chronic bronchitis, etc.

10 One of the most effective therapies for these diseases is oxygen inhalation therapy.
In such oxygen inhalation therapy, oxygen gas or oxygen-enriched gas is inhaled by
the patient. An oxygen concentrator, liquid oxygen, an oxygen gas cylinder, etc. are
known as the oxygen source, among which the oxygen concentrator is mainly used for
home oxygen therapy due to its convenience in using and easiness in maintenance.

15 The oxygen concentrator separates, concentrates and supplies oxygen which
exists in air in about 21%. The oxygen concentrator includes a membrane type
oxygen concentrator in which a selective oxygen permeable membrane is used and a
pressure swing adsorption type oxygen concenfrator containing an adsorbent which
preferentially adsorbs nitrogen or oxygen. The latter is mainly used because as high

20 concentration as 90% or more of oxygen is obtained.

The pressure swing adsorption type oxygen concentrator can generate highly
concentrated oxygen-enriched gas continuously by alternately repeating a
pressurization/adsorption step in which nitrogen is adsorbed to an adsorbent and

unadsorbed oxygen is obtained under a pressurized condition by supplying air



The pressure swi ng adsorption type oxygen concentrator can generate highly
concentrated oxygen-enriched gas continuously by alternately repeating a
pressuri zation/ adsorption step in which nitrogen is adsorbed to an

adsor bent and unadsorbed oxygen is obtained under a pressurized condition
by supplying air conpressed with a conpressor to the adsorbent colum
filled wth nol ecul ar sieve zeolite such as 5A type, 13X type, Li-X type,
etc. as the adsorbent which preferentially adsorbs nitrogen over oxygen and

a depr esgifi-zakl QRN SQREEQ0r & SR hdbo¥nf Rofulis AHSOREGNIOlRuREGRREr ated by
reduci ng the pressure in the adsorbent colum to 5atnospheric pressure or
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concent rat ser ace suc
start/sto wi tch and oxygen flow rate setti.ng switch is integrated in the
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Citation List 10 Patent Docunents Pat ent Docunent 1: Japanese
Pat ent Aplspibeat ilorregenierich ety Pebicingatthe rpragsurel 4y -thg 7assgrbent columipgp ent
Docunent 2: Japanese Patent Application Laid-Open Publication No.
2008-51 36863 silxSiemressyreafr ledsepurpingntifrogen adsorbed to the adsorbent.

In such an oxygen concentrator, the man-machine user interface such as an
operation start/stop switch and oxygen flow rate setting switch is integrated in the
main body in order to supply oxygen as prescribed by the physician.
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Patent Document 2: Japanese Patent Application Laid-Open Publication No.
2008-136663

15 Summaryv of the Invention

Problems to be solved by the Invention

Regarding the oxygen concentrator, Japanese Patent Application Laid-Open

Publication No.lH4-197268 teaches a technique that switching on and off of the oxygen
concentrator may be achieved by remote control operation. For a serious respiratory

20  disease patients to whom as high as 5L or more of oxygen supply flow per minute is
prescribed, there is a strong requirement that the flow rate setting be changed at hand

in order to increase the oxygen supply flow rate beforehand, because temporary
oxygen shortage occurs upon transferring from resting mode to exerting mode. On

the other hand, requirement for switching on and off of the apparatus by remote



Probl ens to be solved by the Invention Regar di ng the oxygen
concentrator, Japanese Patent Application Laid-Open Publication

No. H4- 197268 teaches a technique that switching on and off of the oxygen
concentrator may be achieved by renote control operation. For a serious
respiratory 20 di sease patients to whom as high as 5L or nore of oxygen
supply flow per mnute is prescribed, there is a strong requirenent that
the flow rate setting be changed at hand in order to increase the oxygen

supply f , because tenporary oxygen shortage occurs upon
transfer%ﬁﬁgigfgﬁggggégﬁgg' de to exerting node. On the other hand,

requirenent for switc nd.of f .of. the a s by r gntrol is
not so demandiH§nese %agﬁﬁ 5@5@8 %a%@ﬁ%bﬁﬁblﬁﬁgFm' HLB% ggﬂﬁﬁgﬁﬁfication
No. 2008-136663 discloses a wired or a wireless renote control by which the
f1 ow r at @seetsinyiRayT BeVEHETGEMmoss cantid s pigh S Yev i il dfent s.
However, the wire should be laid 5 along the cannula in the case of the
wired resonged entotanarid sslveHhesevicqetmanst elewetarothe riye slatuidpdedsidd if the
cannula is extended for use. In addition, entanglenent of the cannula and
the Wi r ealony tleaugeubnol hercapé obltieamvired remotcTbeam! pndbuelrs wayd benstel ved by
using the wireless renote control. However, the technique disclosed in

Pat ent DOGIIRRayAot Be RO Sl damh@Rlis Eﬁen&éaefo%;@t Yin HAdfRASHi8Salch@ause the
pati ent can nelgher confirmthe current flow rate setting, nor be aware of

t he S|tL@§¢l %8§H§§#Q€£%%Qaﬁahéﬁﬂgﬁgﬂ{S during operation of the

rennote con ans t | 'ens

These problems may be solved by using the wireless remote control.

However, the technique disclosed in Patent Document 2 is not sufficient for the safety

10 measures, because the patient can neither confirm the current flow rate setting, nor be

aware of the situation when a communication error occurs during operation of the
remote control.

Means to solve the Problems

The present inventor has reached the following invention to solve these
15  problems. That is, the present invention provides an oxygen concentrator which
allows the flow rate setting value of the oxygen-enriched gas to be changed by remote
control operation, comprising an oxygen concentrator main body provided with a flow
rate sefting means to separate oxygen in air and supply the oxygen-enriched gas
generated at a predetermined flow rate and a remote control device to control the

20  oxygen concentrator main body from a distance,
the oxygen concentrator main body comprising a bidirectional communication
means A to transmit and receive the information on the flow rate setting value to and
from the remote control device and a control means A to confirm the information and

control the flow rate setting,



The present inventor has reached the follow ng invention to solve these 15
problens. That is, the present invention provides an oxygen concentrator
which allows the flow rate setting value of the oxygen-enriched gas to be
changed by renote control operation, conprising an oxygen concentrator nain
body provided with a flowrate setting neans to separate oxygen in air and
supply the oxygen-enriched gas generated at a predetennined flow rate and a
renote control device to control the 20 oxygen concentrator main body from
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the flow rate setting change button of the renpte control device is a
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mai n body and to control so that the operation of the flowrate setting
change buirtemn ok reph@ngmtizhe hidinbodate to the next stage is not all owed
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concentrator main body after the change.
the flow rate setting change button of the remote control device is a button to change
the flow rate setting value in a stepwise fashion and the control means B is a means to
15 transmit the flow rate setting information afier a change of the first stage to the oxygen
concentrator main body and to control so that the operation of the flow rate setting
change button to change the flow rate to the next stage is not allowed unless the
remote control device receives the information on the flow rate setting value of the
oxygen-enriched gas supplied by the oxygen concentrator main body after the change.
20 Furthermore, the present invention provides an oxygen concentrator wherein
the oxygen concentrator main body and the remote control device are each provided
with individual ID, the remote control device transmitting its 1D to the oxygen

concentrator main body when the confirmation button is pressed, the oxygen

concentrator main body returning the information on the flow rate setting value of the



20 Furthernore, the present invention provides an oxygen concentrator
wherei n the oxygen concentrator main body and the renote control device are
each provided with individual ID, the renpte control device transmtting
its IDto the oxygen concentrator main body when the confirmation button is
pressed, the oxygen concentrator main body returning the infoiuiation on
the flow rate setting value of the oxygen-enriched gas supplied by the
current oxygen concentrator main body if the ID infoinmation received and

the 1D of e LAMAATCANGART B B ATALR: BOU, COMAGIMR: Ath LEANSTTHE Hng an
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and the GERINMET GROTBARSES L S} fi2 TPeAVIE IE RGOt 7Rl AIRSIE he
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i nvention provides an oxygen concentrator wherein 10 the flow rate setting
change bstuhdnnelarithehéses®eroc bt sebrred it the commlirspo®acdconeam thurdmacte | ower
than the housing surface of the renote control device, so that the button
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cover to prevent operational error. Advantage of the Invention 15According
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change of the Fudrpgtce aBeacd AnYaREOD GTORS BhPX ¥EEB WORSIE 2Bt st val ue of
t he oxygen concentrator main body. Furtheinore, the patient can be aware of
t he Hir otheolewrmensdting) chimezecloutiund € dici mmdbetopeeal déacy éndiseossdner 6l devi ce
and the main body and can try again the communi cation. Therefore, a safer
and nor ey &Rl @nhaomedensegnoghtd aft the raastchenfrolbddviled so that the button

surface is located lower than the housing surface, and 1s provided with a cover to
prevent operational error.

Advantage of the Invention

15 According to the present invention, the flow rate of the oxygen-enriched gas
generated by the oxygen concentrator main body can be changed by remote control
operation using a remote control device and the difference between the target flow rate
value and an actual supply flow rate caused by the communication error can be
secured to the minimum by performing stepwise change of the flow rate based on the

20  current flow rate setting value of the oxygen concentrator main body. Furthermore,
the patient can be aware of the error occurrence in the communication between the
remote control device and the main body and can try again the communication.
Therefore, a safer and more convenient oxygen concentrator can be provided.

Brief Description of the Drawings




Brief Description of the Draw ngs Fig. 1 is an external view of
the pressure swi ng adsorption type oxygen concentrator as an enbodi nent of
t he oxygen concentrator of the present invention. Fig. 2 is a schematic

di agram of the oxygen concentrator main body. Fig. 3 is an external view of
the renote control device as an enbodi nent of the oxygen 5 concentrator of
the present invention wwth a cover open. Fig. 4 is the renote control
device with a cover closed. Fig. 5 is a block diagram of the comrunication
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10  Description of the Embodiments

The embodiments of the oxygen concentrator of the present invention will be
described referring to the drawings.
Fig. 1 is an external view of the pressure swing adsorption type oxygen
concentrator as an embodiment of the present invention. Fig. 2 is a schematic
15  configuration of the oxygen concenirator main body. The oxygen concentrator of the
present invention is provided with the oxygen concentrator main body 1 and the
remote control device 6 to change the flow rate setting by remote control operation.
The oxygen concentrator main body 1 adsorbs and removes nitrogen from the raw
material air taken into it by pressure swing adsorption method and generates
20  oxygen-enriched gas to supply it to the user at a predetermined flow rate. The user
can change the supply flow rate of the oxygen-enriched gas by using the remote
control device 6 even at a distance from the oxygen concentrator main body 1.
Fig. 2 shows the oxygen concentrator main body 1 and the respiratory disease

patient or the user 3 inhaling the humidified oxygen-enriched gas. The pressure



SwW ng adsorption type oxygen concentrator main body 1 is provided wth a
HEPA filter 101 to renove fine dusts fromthe air which has passed through
an air filter installed at the raw material air inlet port, an inlet air
silencer 102, a conpressor 103, a flow path swi tching valve 104, an
adsorption colum 105, a check valve 107, a product tank 108, 5 a pressure
regul ator valve 109, a flow rate setting neans 110 and a particle filter
111. Thus, the oxygen-enriched gas can be generated by separating oxygen
fromthe_raw naterial ai ' . ' : B el® ygen
concent r3VBE NReF A PRe add et el SEhRab Bl T3 gl R e R
generated, a contraql ans 401 to regulate the. conpressor, and t fl ow path
T tohi I VRTEBOb G rg Mo Re et G ban G AbT B et sk PPe 1
means 110 and the nmeasured val ues of an oxygen concentration sensor 301 and
a flow rtheeawenaieral 302inleh Petinpt Bdelorr Hlsregotl2 8 comipetsgor HB. AdiosePryBner at ed
by the conpressor, and a cooling fan 502 to cool the conpressor, which are
bui It i nswitchifpudiat04, Thedsaptiomtaninal 108 # cheskhiahetl 07ak prodioet thrlohdut si de
through the air inlet port 15 equipped with the outside air inlet filter
101 to repRyvaurt ERIGer vATE 082 JueharSetdingtmand Hbenidnd gitide filst lencer 102.
Ordinary air contains about 21% of oxygen, 77% of nitrogen, 0.8% of argon

and 1. 29%Qfs LGy RASERBUL BasPSarCBE ?gxgbr?th@)ﬁiy%paﬂ{hﬁg JRpadakys @f e

present 1 nvéntion Separates and yie e 0xygen gas necessary as the
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103 and ¥d thé a sorption col um e Zeo

adsorbent, whjc referentially adsorb itrogen oyer oxygen, t obj ective
Sasor pei bimibimeTie Ry Sy Dot auanen i Gt aReb ST ehi o
val ve 104, yielding the unadsorbed oxygen fromthe adsorption col um by

sel ect i visieplataiherdeimmeesariorndethe Wiomgpath tshéigkin 2 cehtcal Hetbinathe vettigg vallien  about

77% i n the adsorption colum.
10  of the flow rate setting means 110 and the measured values of an oxygen concentration

sensor 301 and a flow rate sensor 302, a compressor box 501 to shield the noise
generated by the compressor, and a cooling fan 502 to cool the compressor, which are
built in its housing.

The raw material air is first taken in from outside through the air inlet port

15 equipped with the outside air inlet filter 101 to remove foreign material such as dust
and the inlet air silencer 102. Ordinary air contains about 21% of oxygen, 77% of
nitrogen, 0.8% of argon, and 1.2% of other gases such as carbon dioxide. The
apparatus of the present invention separates and yields the oxygen gas necessary as the
respiratory gas.

20 The raw material air is pressurized with the compressor 103 and supplied to
the adsorption column filled with the zeolite adsorbent, which preferentially adsorbs
nitrogen over oxygen, the objective adsorption column being switched sequentially
with the flow-path switching valve 104, yielding the unadsorbed oxygen from the

adsorption column by selectively adsorbing and removing nitrogen contained in the air



As the adsorption colum, a single colum or a nultiple colum conposed of
two or nore colums forned with a cylinder type vessel filled with the
adsorbent is usually used. Preferably, a multiple adsorption colum is used
in order to generate 5 oxygen-enriched gas fromthe raw material air
continuously and effectively. As the above-nentioned conpressor, a sw ng
type air conpressor, as well as a revolving type air conpressor such as a
screw type, rotary type, scroll type or the like nmay be used. The power
source of the or . to.drive onpressor may be alternating current or
di rect d—ﬁ§8ﬁ&?ﬂ%6%ﬁﬁag%§ %%}éﬂﬁyghed gas contai ni ng oxygen as the nmgjor
conponent, whi ch was not. adsorbed by.th adsorptkrn coiunn 105, flows into
the product t ankBEGESARAEYGH e SHIELK® gpggrf69“§P§63‘Eﬁnf%mB?%@é’t t he
reverse flow into the adsorption colum. In order_to adsorb nitrogen gas
cont i nudiksl 9r mosgreelhang evoredt with &) cylinder pvag essel Glled withog cdgoTbRR F ogen
adsor bed shoul d be desorbed and renoved fromthe adsorbent. For this
pur pose, usuhBy adsbr fanferdbdy, rregehal atddrpyorswiltmhiingsthe adisotdgetergol um
fromthe pressurized state which is realized by the conpressor to the
at nosphesiyseflentlEIRIESS Urdg 8k St endidti 0 pandongnan@diyc hab effgetoent r ols wt t he
fl owpath switching val ve, desorbing the nitrogen gas adsorbed under the
pressuri zedesh aifned @olﬂgx‘é?srer,tﬁsv@ﬂ GLaiL b hesdesanpdli ana &fblvheney in the
desorption step, purging nay be péerto tiled by connecting the product end
of one adsorption colum _in th dsor ptjon ' t 0 rption
col um i #* R pﬁ@%&ﬁﬁﬁf%ﬁa§'33’§p§ﬁ§%F éygﬁéa%gﬁﬁﬁ%ép#ﬁqgg}%%gﬁeggﬁgr3ﬁse,
t he oxygen-enriched g may be reversed into the adsorptian colu in the
desor pt I G SO TR 2HEC BRIt T S iR CASTPHESHURGE PE AL CRYEn i on
desorption of nitrogen, the adsorption colum is vacuunmed to atnospheric
pr essur edifgaygvtreid. maxi num pressure state at one tinme, expelling nitrogen
and the |ike adsorbed to outside. Since a |loud airflow noise occurs at this
ti mej0 a nitrogEhe exyiausihrishdde poerobBingsoxgepos 6 mejor kempunéngt whisht . 5The
oxygen-enriched gas generated fromthe raw material air is stored in the
was not adsorbed by the adsorption column 105, flows into the product tank 108

through the check valve 107 disposed to prevent the reverse flow into the adsorption
column.

In order to adsorb nitrogen gas continuously from the raw material air freshly

15 introduced, nitrogen adsorbed should be desorbed and removed from the adsorbent.

For this purpose, the adsorbent is regenerated by switching the adsorbent column from

the pressurized state which is realized by the compressor to the atmospheric or

depressurized sate by opening and closing control of the flow-path switching valve,

desorbing the nitrogen gas adsorbed under the pressurized state. In order to enhance

20  the desorption efficiency in the desorption step, purging may be performed by

connecting the product end of one adsorption column in the adsorption step with the

other adsorption column in the desorption step among the two columns in series.

Otherwise, the oxygen-enriched gas may be reversed into the adsorption column in the

desorption step from the product tank as the purge gas. Usually, upon desorption of



product tank 108. The oxygen-enriched gas stored in the product tank
contai ns oxygen in as high concentration as, for exanple, 90 to 95% and is
supplied to the hum difier 201 with the supply flow rate and pressure
regul ated by the pressure regulator valve 109, the flow rate setting neans
110, etc. Thus the humdified 10 oxygen-enriched gas is supplied to the
patient. As the humdifier, a humdifier which does not require water
supply and supplies noisture taken in fromoutside air to the dry state

and suppl i es mis ken in tside air to il
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surface evaporation type humdifier which uses wate s.the LSture
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val ve may be used. Opening degree of the control valve nay be controlled by
t he contewbidppabisica@llovdiirdhw roisyPRcUTS abfey S0 ApreeR SSOpYEsISIesI y 1 ow
rate i ncrease/ decrease button 402 disposed in the oxygen concentrator main
body, thd& whixpgkaigatttheodtleowortate to the predeterm ned value. In addition,
besi des the increase/ decrease button 402 di sposed in the oxygen 20

concentrator NEhNODAMM.entibRedC QR dedbratinfism40d roonidials dihie saoed botheval ve
based on the flow rate setting signal transmtted fromthe renpote control
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transnit?lng7rece|V|ng function, thus changing the oxygen supply flowrate
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contro evi ce and ge ncentrator

mai n body, prjori control and | ock contyol, in which one of the setting
change c%‘ﬁ?}%ﬁmri é&gr"ﬁ% e swplydipvheasodyd Bresys 1wewisd. by e PTeS&Spl y 1 ow
rate to the adsorption colum is controlled by detecting the setting val ue
of the ftegwlatat ealsetionghardlams rare osesting avany dilPi iy t Hdwp ehe| itHgifggeed of 5
the notor of the conpressor 103 by the control nmeans 401. If the setting
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may be reduced by | owering the revol ving speed. Fig. 3 and Fig. 4

show t hegs&nm Gegffd waler 98)1¢ Qnd sipsildddadisiuie tdken ph EesubatsEW 4ig tadgor pti on
type oxygen concentrator which is an enbodi nent of the present 10
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evaporation type humidifier which uses water as the moisture source, may be used.
15 As the flow rate setting means 110, a control valve may be used. Opening
degree of the control valve may be controlled by the control means 401, which in turn
is operated by the oxygen supply flow rate increase/decrease button 402 disposed in
the oxygen concentrator main body, thus changing the flow rate to the predetermined
value. In addition, besides the increase/decrease button 402 disposed in the oxygen
20  concentrator main body, the control means 401 controls the control valve based on the
flow rate setting signal transmitted from the remote control device 6 and received by
the receiving means 403, which has a transmitting/receiving function, thus changing

the oxygen supply flow rate to the predetermined value. Although the flow rate may

be controlled independently by the remote control device and the oxygen concentrator



The wireless transmtting/receiving part 610 of the renote control device 6
is 15 located at the end part of the operating neans. Bidirectional

comuni cati on can be done by operating the renote control device with the
transmtting/receiving part 610 pointing at the signal
transmtting/receiving part 403 |ocated at the front side of the oxygen
concentrator nmain body. Infrared communi cation may be used due to its
signal directivity. Bidirectional conmunication is performed by di sposing
an 20 infrared emtter 61 n infr det e

transm tlpla'lﬁlgblo g’cperlmvrftﬁémﬁ)%&?‘ ngfgc%%n%rﬁfé Eggﬁﬁg%he&%ooﬁgé?eﬁﬁpg?}%égé g(gm\}\%l | as an
infrared emtter and _an infrared tector at the transmtting/receiving
part 4035 rohibitedy RAYS ROSHRIHE PSPH mmi n body. Wien the user
transfers fromresti ng node to exerting node or hen the user feels
difficulty in bmeht flavy rafarionge drgetion ntpdrat i s reontrabeh Ry dtectieedi§es t he
confirmation button 601 on the renote control device 6. The renote control
devi ce 6sctthey ebhye tf tieshiv satasatignaleato! Konfd emttolerg thdirsrioddiag sp@dtadwar d t he
oxygen concentrator main body 1. Thus, a conbination of the patient who

oper & esththgotheDihe coMpidsedr B Che @barélNgemsygen the estingtiomw wbd 8h 1S
used by the patient can be distinguished 5 on a one-to-one basis, even when

a plur ahfoggﬁﬁgg nt e 3698%?0%&%%% Ah8' e PEwE@nRLESEM mhPbentdRed 8k e used

at a nedi ity s s a hospital. It the individual |Ds coincide at
t he oxygen %on%fnrte@altv%{ Srnateie@ body 1 which has received the signal
transm t £ed B% NP et @€6nt rol device 6, the flow rate setti ng val ue of

t he runni ng oxygen cangcentrator. nmai n bod iiS.refurned to the renote
control devi cef6: 314’5‘8:}1‘%361 Saamihs E‘a’P?tSr?OéP'ﬁ]ﬂoﬁle‘ﬁ%?s %%?fgetdelﬂ thﬁrplr?fémfshi s
transmtting/receiving process, communication nay be secured by repeating
transm t $wing/adsewtioh gparxyesseonchmtedon vhich is| #n gmbedipeat of Hee PEBEHn si gnal
of the flowrate setting value cannot be received even though the

i ndi W dualvektDrhasipenis tar hioskididgean byf theeconemnotieatwansystim dévheeerdote t o t he
comuni cation error, the display 602 on the renote control device 6

15i ndi catfrol Bdtict Be FRIMIL&RtthORoBET@Icalids fREGCH fedfbte control to chimgease t hat
the transmitting/receiving has succeeded, the display 602 indicates the

current. {h'e%\ca)?ﬁzgtfw gl l)%evo@;'[yggq-?;ﬁiéh%a £ pf iﬂerajx@ge& B2entdi6r Ratd sy sel ect's

i ncreasing ecreasli ng of ow rate setting and presses the button

?8? ?chgﬁg@%gl‘%&e%&g%%mlEQ%Cé 8_m)te control device 6 transmts the signal

The wireless transmitting/receiving part 610 of the remote control device 6 is
15 located at the end part of the operating means. Bidirectional communication can be
done by operating the remote control device with the transmitting/receiving part 610
pointing at the signal transmitting/receiving part 403 located at the front side of the
oxygen concentrator main body. Infrared communication may be used due to its
signal directivity.  Bidirectional communication is performed by disposing an
20  infrared emitter 610a and an infrared detector 610b at the transmitting/receiving part
610 of the remote control device, as well as an infrared emitter and an infrared detector

at the transmitting/receiving part 403 of the oxygen concentrator main body.
When the user transfers from resting mode to exerting mode or when the user

feels difficulty in breathing during oxygen inhalation, the patient presses the

10



20 decreasing the flowrate setting to the oxygen concentrator main body 1,
which in turn changes the flow rate setting based on the signal. In case
that the change of the flow rate setting has succeeded, the oxygen
concentrator 1 transmts the flowrate setting value after the change to
the renote control device 6 and the display 602 indicates the value. In
case that the return signal of the flowrate setting value after the change
has not been received due to the comunication error although the renote

control device.6 transnj.tted the signal for ghanging the.flow rate
setting,© lémaﬁl%‘b{;@fﬁ%@ (gﬂl}’teﬁ‘éln?tgr’f‘é’f%()lg eﬁftl(zreo@ d@i‘ﬁ%e 'Oégfonn PLAFEE Phat the
comruni cation error has occurred. A soqQund signal fromthe buzzer 611 in
combi nat herebRitiepsEiba giggpl lyronkiyp Hl%daﬂ@ﬁiﬁs tpe the OXHFREOPHEALE t hat

t he conmuni cati on has succeeded and a | ong or continuous sound in case that
t he commmuminckadyoh eThey, shesnbioetiay efithenpayieal Mow onsrases Bici wbloge eamfdlr mat i on
of the communication state. In the case of a renote control device
used f ordgenesdl theloggidn commpptitanedich isekdd g tlcaputieet changédtiyuishedi ngl e
operation of transmtting the information on the 10 value to be changed,
whi chy hagy PeBAALRIBLES, I APALONa bhealli@ IPHR G:GRtH 0bn@AMHGER; ofttBe bRScdTaI N
body. However, since the oxygen concentrator of the present invention is
used T Ori QXNERNaINBL AL £ JaEs 3RNANSI! &ha IS RHPPLY o] AWVIALS 10}

det erm ne accorglng to the physician's prescrlgtlon ang |recfﬁy

i nfl uences t.he rapeutic effect, the flow.rate.setting.nust be changed
very car ‘é(flﬁ?ifi?/.atth © tcﬁ‘é’g%tcﬁ’%ﬂ‘%‘fﬁ{(’t‘” ha4%r E‘é nt! T’gmhi ﬁ@se ﬁ?%bvr? ) {hﬁe&gﬁlagw rate
is increased or_ decreased stepwi se in assqQciation with confirmation of the
T ow r at BISHANEhDY e TQSE GERITal Giesise i g HEVdPTe S EHCEBE PREETUPRESE | ow
rate to be changed and the actual supply flowrate to the

m ni mum coEsh dendengatoneagabedsyl isrewanss o Hiag reminge pentiddevice Snot aware of the
comuni cation error between the renote control device and the oxygen
concantrat or nei £ deadyuniZdhbhe cirdohay atewsel durige cthist renxiytgerrecanment r at or
may al so be changed at the oxygen concentrator main body. Therefore, if the

patient ghangegohh@nidaQ¥h rni’siyebé)M%@%Eé&aﬂﬁ@%ﬁaﬁ&ﬁitﬁh ckRlf: selchitng val ue
stored in the renpte control” device, there is a risk of the prescription

tored [ the remte device, there I a risk of the presc
Gemanaeatiry aResulnry® PAEGPOACE ARAGURRRY e AR vl MR 11 0w

rate received even though the individual ID has been transmitted by the remote control

device due to the communication error, the display 602 on the remote control device 6
15 indicates that the communication error has occurred.

In case that the transmitting/receiving has succeeded, the display 602
indicates the current flow rate setting value. After confirming this, the patient selects
increasing or decreasing of the flow rate setting and presses the button 603 or 604,
respectively.  The remote control device 6 transmits the signal for increasing or

20  decreasing the flow rate setting to the oxygen concentrator main body 1, which in turn
changes the flow rate setting based on the signal. In case that the change of the flow
rate setting has succeeded, the oxygen concentrator 1 transmits the flow rate setting
value after the change to the remote control device 6 and the display 602 indicates the

value. In case that the return signal of the flow rate setting value after the change has

11



value to high flow rate value nmay cause a di sadvantage of greater |oad on
the device in the case of the apparatus with a | arge oxygen generati on
capacity such as 5L/mn or 10L/mn. Therefore, when the flow rate setting
is changed at the renote control device of the oxygen concentrator in the
present invention, the flowrate of the 5 oxygen-enriched gas supplied from
the current oxygen concentrator nmain body is confirnmed w thout exception
and the flowrate is changed stepw se by the increase/decrease buttons 603
and 604 faor, each of ,the flow rate.settin r.ede m ned by .t he devijce, for
exanpl o, MIGEBURFY < 87 1R o RbGuRgoh ey RORHEL AT St BrHERR T ow
rate value. The control neans B612 controls so that the flow rate 10
cannot beasclEansEéied hershenahder changia thedias rfe seiteg g EsRIaY $82 08 ®F t he
change is returned to the renote control device fromthe oxygen

concent raete maiinolbdejce 6 indicates| that Hee penpuaicating regtor dwyi eesuBed.ncfiuded i n
t he oxygen concentrator of the present invention, the lighting tine of the
di spl ay @fddisgnskefromahd Busgee6him amtbihdtonopieh dtd dsplthendaid eshorisbaapt
allowed in order to reduce consunption of the battery. If 15 desired, the

f1ow g at g.8lih g thRYhOEERAREECoDYashi &R BDald 8 1d3e Wy icontifion® Boddtihon 601
and restarting the renote control device 6. Al t hough a wirel ess

conmmuni cat. i ' : j cej j ' resent
iventi gt AR ARGl Rad AR hes B0R R Blal Sl SIS BobARAORE T
control deyice. Infrared {eesy and radi o wave may be used as the wrel ess
met hod. PHSEOBEFEIHY" Bflvent operational error, infrared ray is

preferably used because the renote control device 6 shquld be gperated
facing to the BxP§eascohaawiomg 6ol idegiretyred fipb SencitlecleEtiE RBPYRICEYt i vi ty
of the wireless signal. This allows the renote control operation watching
t he di spécdynpEart he chimgndriat e ssetle pperaten Phéaoxygeng dentdenativoronnéicn body,
provi ding an i nprovenent of safety because, for exanple, the displays of
bot hiof t4ige td BeehgedNvhizh e \licee paatidtcrhtmedamgtir remoesnintal deviogitn body
may be confirned. In addition, the button has a cover 605 to

prevent gpeprahiRadl B6WRledYRict thd BRyMANREESIAKN ULt PeRRERSERIDNOM! | NY
sl eeping or by child' s mschief in the present invention. Although the

present Griog, Wgergiiﬁl%}g&&is tl?er%}; ¢ L¥RE £ Vs%f)plyohgl@r rdtd/ BE determined

according to the physician’s prescription and directly influences the therapeutic effect,
the flow rate setting must be changed very carefully. In the method of the present

15  invention, the flow rate is increased or decreased stepwise in association with
confirmation of the flow rate indication in order to secure the difference between the
flow rate to be changed and the actual supply flow rate to the minimum, considering
the safety in case that the patient is not aware of the communication error between the
remote control device and the oxygen concentrator main body.

20 The flow rate setting of the oxygen concentrator may also be changed at the
oxygen concentrator main body.  Therefore, if the patient changes the flow rate based
on the previous flow rate setting value stored in the remote control device, there 1s a
risk of the prescription change by the patient’s own mistake and a possibility of failure

in demanded oxygen supply. In addition, sudden setting change from low flow rate

12



5 of cover such as a door type cover may be used. In addition, the
operation buttons of the renote control device, especially the flow rate
setting change buttons 603 and 604 are |ocated on a furface | ower than the
housi ng surface of the renote control device 6, so that the operation
button cannot be pressed even if the renote control device is mstakenly

| ai d under the user's body during sleep. 10l ndustrial Applicability

The oxygen concentrator of the present invention is used as a therapeutic

oxygen concent.r.at ar _or,  an,oxygen sourgce for _the. oxygen inhal ation .t herapy
Lo the ptrent B8 Brarin fBaY Fubdit Gigh a8 SR 0e B Slofibh
puInDnar%@enphysena, chroni c. bronchitis, etc.‘FurthernDr%ia%gf r.enot e
control WEiRERCt HEr PEBYS VI 2t IRESC19K Y§F 2 SERAT ATy BFRAFH Suf BIB&Eur e
operation of changing the flowrate setting at hand of the patient. The
pati ent HHdHéﬂsoTb@€§MQf@h@Tﬂﬁhﬁﬂ@bﬁﬁ@ﬁﬂﬁ@ﬁﬁ@mﬁ@nﬁdrﬂrﬁedﬁﬁ@ﬂth@ﬁﬂﬁas
occurred and can try the comruni cation again. Therefore, the oxygen

concent révace of thhexpgas eotcennv@ntinothe nprysdae intdntione thadlottheate arfvéari ent and
saf e oxygen concentrator. 20CLAIMS 1. An oxygen concentrator which all ows

the fd ow,ial8-BEERdINGasy dptical fréMethexygrit @RUEGN 86h@aGat® an chiapged by
renote control operafion, conprising an oxygen concentrator nmain body

provi ded%&ﬁf&&ea G Bt .09 FRANR ora&eqerasdagltge&yaswsgl 0' rp@nd

supply the oxygen-enric gas generated at a pre er m ned rate and a

increase/decrease buttons 603 and 604 for ecach of the flow rate setting predetermined
by the device, for example, for every 0.5L/min or every 1L/min, based on the
confirmed flow rate value. The control means B612 controls so that the flow rate
10 cannot be changed to the next step unless the flow rate value after the change is
returned to the remote control device from the oxygen concentrator main body.

In the remote control device 6 included in the oxygen concentrator of the
present invention, the lighting time of the display 602 is set to 10 seconds and the
operation thereafter is not allowed in order to reduce consumption of the battery. If

15 desired, the flow rate setting may be changed by pressing the confirmation button 601
and restarting the remote control device 6.

Although a wireless communication is used to transmit and receive the signal
in the present invention, the present technique may also be applied to the wired remote
control device. Infrared ray and radio wave may be used as the wireless method. In

20  order to prevent operational error, infrared ray is preferably used because the remote
control device 6 should be operated facing to the oxygen concentrator 1 from the front
due to the directivity of the wireless signal. This allows the remote control operation
watching the display of the flow rate setting on the oxygen concentrator main body,

providing an improvement of safety because, for example, the displays of both of the

13



renmote control device to control the oxygen concentrator main body froma
di st ance, t he oxygen concentrator main body conprising a

conmruni cation nmeans to transmt and receive the infoiniation on the flow
rate setting value to and fromthe renote control device and a control
means A to confirmthe information and control 5the flow rate setting,

the renote control device conprising a confirmation button to confirmthe
flowrate setting value of the oxygen-enriched gas currently supplied by

t he oxygen. concentr.at.or Fn b : i C utton to
change t]ﬁgmf%f 8%1%03&(13‘”5%?@%5 O\}/iggééfecog’f:gllt‘tgégo%gélggﬁ-agE\#%g’g%ee%%gglge(guppI i ed by
t he oxygen congcenfr ator in 10 body, isplay to indicate the flow rate
setting val ue, fnaq‘fiﬁhté{mem?ﬁﬁ‘i"&i?? 8ﬁoé%%@diodg’f3¥%]ﬁ§’ﬁﬂm FREAPG P {hﬁe
information on the flow rate setting value to and fromthe oxygen

concent r wtReesFaIvN bty pressite thisingestetning ontvo Philiey inglschieh ek Bsupi sing a
control neans B which does not allow the operation of the flow rate setting
change bintvestibnun| Al uheha presdne eodotiinoént déselczes » elidd yps coher, bientypat i on on
the flowrate 15 setting value of the oxygen-enriched gas supplied by the

current grygens«dnNsenidate dRkMmbedy usell. THe aadiyigethe opearibs dtdsnsagfcor di ng
to claiml1, wherein the flowrate setting change button of the renote

contr ol ' j : : j I o a

ot epwi seFagtrn AR HRESE SR IEE oGl U R e QP A Tl ow 20
rate setti i,nformati.on.afte change of the fjirs : xygen
concent r%rteggcaﬁ%c{ ik n%‘ér)gacgr%%w?rotilélgﬁl%e?%qlglsng Stuh%%e? %leg%)rgrg%?‘% gﬁrbg?&{gﬁeeézf | ow
rate setting change hutton to change the flow.rate to the next stage is not
ol | owed i Fes 4he RBTABL PRI AEY MIUEEEd (HERil B FHE'T FBTTIsds ot Bn ¢ he
flow rate setting value of the oxygen-enriched gas supplied by the oxygen

concent r atigakenty hideuler dietuser’s bedyedhngesleep.

10 Industrial Applicability

The oxygen concentrator of the present invention is used as a therapeutic
oxygen concentrator or an oxygen source for the oxygen inhalation therapy to the
patients suffering from respiratory diseases such as asthma, pulmonary emphysema,
chronic bronchitis, etc. Furthermore, the remote control device characterizing the

15  present invention allows a secure operation of changing the flow rate setting at hand of
the patient. The patient can also be aware of the communication error in case that
has occurred and can try the communication again. Therefore, the oxygen
concentrator of the present invention may be utilized as the convenient and safe
oxygen concentrator.

20 CLAIMS
1. An oxygen concentrator which allows the flow rate setting value of the
oxygen-enriched gas to be changed by remote control operation, comprising an oxygen
concentrator main body provided with a flow rate setting means to separate oxygen in

air and supply the oxygen-enriched gas generated at a predetermined flow rate and a

14



3. The oxygen concentrator according to claim1l or 2, wherein the oxygen
concentrator main body and the renote control device are each provided with
individual 1D, the renote control device transmtting its IDto the oxygen
concentrator main body when the confirmation button is pressed, the oxygen
concentrator main 5 body returning the information on the flow rate setting
val ue of the oxygen-enriched gas supplied by the current oxygen
concentrator main body if the ID information received and the ID of the

oxygen GRRAGENIRALPHBL ) LYY GRIRGEGEcAREh NS Ak ol P EroaNa Blst@be,TeSSAgE | f
the 1Ds do not coincide. 4. The oXxygen concentrator according to any of

clainms | to 3,,wherein - devi . ] unction
&ﬁ i ndi cate tﬁgeé?yg%lﬁégggégoé f%%og?g%ﬁg%mg%dig&%ggég%n?%%g%%%égan al arm
en an error. has occurred in the co i cati on betwegen the renmpte control
devi ce dfRSPed Vﬁ@ﬁ%é%ﬁd@%ppﬁfﬁ¥Oﬁgﬁ¥?@SHV#eS@?“%HQE%Q§Q%W‘%@ﬁé@ﬁtrator
according to any of clainms | to 4, wherein the 15  conmuni catjon ans
bet ween EHets epritcd desiveredi adeiiiob medas thie wvygenthe sneBREEA 8¢ FATP body i s
an infrared data comruni cati on nmeans. 6. The oxygen concentrator accordi ng
to ady ahe dloai mae <ktting, 5, wherein the flow rate setting change button of the
renote control device is disposed on a surface | ower than the housing
surface of thahtesmbe el devideostrisiy 4 batfifohaionuiton teusdnfice ihs

20l ocated | ower than the housing surface.

flow rate setting value of the oxygen-enriched gas currently supplied by the oxygen
concentrator main body, a flow rate setting change button to change the flow rate
setting value of the oxygen-enriched gas supplied by the oxygen concentrator main

10 body, a display to indicate the flow rate setting value, and a communication means to
transmit and receive the information on the flow rate setting value to and from the
oxygen concentrator main body, and the remote control device further comprising a
control means B which does not allow the operation of the flow rate setting change
button unless the remote control device receives the mformation on the flow rate

15  setting value of the oxygen-enriched gas supplied by the current oxygen concentrator
main body.
2. The oxygen concentrator according to claim 1, wherein the flow rate setting
change button of the remote control device is a button to change the flow rate setting
value in a stepwise fashion and the control means B is a means to transmif the flow

20  rate setting information after a change of the first stage to the oxygen concentrator
main body and to control so that the operation of the flow rate setting change button to
change the flow rate to the next stage is not allowed unless the remote control device

receives the information on the flow rate setting value of the oxygen-enriched gas

supplied by the oxygen concentrator main body after the change.

15



10

I5

20

3. The oxygen concenirator according to claim I or 2, wherein the oxygen
concentrator main body and the remote control device are each provided with
individual ID, the remote control device transmitting its ID to the oxygen concentrator
main body when the confirmation button is pressed, the oxygen concentrator main
body returning the information on the flow rate setting value of the oxygen-cnriched
gas supplied by the current oxygen concentrator main body if the ID information
received and the ID of the oxygen concentrator main body coincide and transmitting
an error message if the [Ds do not coincide.

4, The oxygen concentrator according to any of claims 1 to 3, wherein the
remote control device has a display function to indicate the error message at the
display and a buzzer to sound an alarm when an error has occwred in the
communication between the remote control device and the oxygen concentrator mam
body.

5. The oxygen concentrator according to any of claims 1 to 4, wherein the
communication means between the remote control device and the oxygen concentrator
main body is an infrared data communication means.

6. The oxygen concentrator according to any of claims 1 to 5, wherein the flow
rate setting change button of the remote control device is disposed on a surface lower
than the housing surface of the remote control device, so that the button surface is

located lower than the housing surface.
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