;e3e, @>6tT M DESCRIPTION Title of the Invention HYDROGEN- OXYGEN GAS
GENERATOR AND HYDROGEN- OXYGEN GAS 5 GENERATI NG METHOD THEWH@'NBW ND OF
THE I'NVENTION Fi el d of the Invention The present inventio an
appapat us and nethod for generating 10 hydrogen- oxygen gas) anehiwel ates in
particular to a hydrogen-oxygen gas generator and hydrogenm@mmmwmﬂimw
gener at iDBSGRIPOIOINor highly efficient generation of hydro as.
Description of Related Art 15 Electrolysis or electrolytic tec,gﬁg,lh,pgy was
pi oneered by Faraday. The electrolysis of water is known to produce a
hydr ogen-.ox n.gas in a ratio of two parts hydrogen to one part oxygen.
Rgsea?cﬁhgﬂ% &?rlg@%?ﬂ%kygen gas has continued up to the present tine. One

exanpl e L C | S e ' ) oped
by O - Vo PR RS, O AR RN R T R B B BN R o
20 Pate gmﬁgﬂfﬁg \ farpihg technol ogy is disclosed in Japanese
UtiI?tyq%% € eg#%@@g?pgﬁggujlod ? In this technol ogy, the structure of
the electrolytic cell for generating the hydrogen-oxygen gas is conprised

of multiple electrode plates forned with nutually perpendicul ar

el ect r ol BACKGRQUND OFWHEI IDSVENTIQNs fl ow holes at the top and bottomin
25 the center, and forned with bolt holes on four sides nmultiple

al t er natlBell of theplnventipmcers formed with bolt housing hol es protruding
out war ds,bet ween .t he el ectrade plates, and O rings inserted on the spacer

i nner ci reuritBiedt iyendigRt Felatesoto sag ﬁR@&f@aﬂllﬁ s iﬁegwdelf@btmeyz%gfluid
' hol.di tri t ctin

bot 18 aiyaehiciy B! el Ml rdaBLER RRPHEURE S AR b hioRish S S TEs ot o

30 mounted %9%&}% gf%é bdiRr2liSs hedRdP kRt BishlP"dhaint! RAbFAAG BFate

ti ghtened by nuts
hydrogen-oxygen gas.

Description of Related Art
15  Electrolysis or electrolytic technology was pioneered by Faraday. The electrolysis of
water is known to produce a hydrogen-oxygen gas in a ratio of two parts hydrogen to
one part oxygen. Research on hydrogen-oxygen gas has continued up to the present
time. One example of a practical technology is a gas generating apparatus developed
by Dr. Yull Brown of Brown Energy System Technology PTY. LTD. of Australia.
20  Patent document relating to this technology is disclosed in Japanese Utility Model
Registration 3037633.
In this technology, the structure of the electrolytic cell for generating the
hydrogen-oxygen gas is comprised of multiple electrode plates formed with mutually
perpendicular electrolytic fluid flow holes and gas flow holes at the top and bottom in
25  the center, and formed with bolt holes on four sides; multiple alternately coupled
spacers formed with bolt housing holes protruding outwards between the electrode
plates, and O-rings inserted on the spacer inner circumferential surface for sealing of
the filled electrolytic fluid; and electrolytic cell cover plates holding electrical current
conducting bolts and gas coupling nipples and electrolytic fluid coupling nipples are
30  mounted on both sides of the electrode plates, and an electrode plate tightened by nuts
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a,. ,. toa stay bolt encl osed by bolt holes of the electrolytic cell

cover plates and spacer bolt housing holes, electrode plate bolt hol eg,

with the spacer and electrolytic cell cover plates nutually joined
toget her. However, in the method of the related art, the shortest poss
di st'ance between the 5 adjacent electrode plates within this end of

| ectrol yti | | 50 m Llinet | ust fficient t
o1 cct P el eSS By B uilse oL plee HEE i later ehdabacsP KU ¢
t 3¢ Cyl t t ' - t L hng ef i ¢ f. th
appar AP R RS e @ BEP TS SN B vl apd Befiy L B e
produgjlmswgﬁggﬂbi@é@/@%g&@g_s by increasing the electrical current den

The 10 related art therefore had the problemthat adequate efficiency
not b&gwener,dacthe Methbé of tierelii@ddirt, thacRottbst Risgibleodisamed betveehrtbeyt i
cell was limted, the anount of hydrogen-oxygen gas produced by one

hy@r o gdiacenty pdactupde platesr stithinwilys alnsg off electralyticncall evasofa gapcofi 681 n

preferably a device with as snall si ze, as possi ble, preferably prody
as mmﬁﬁvaﬁea@éhsw nf 48 rgngséemabéhomi t ABf evepnghorter distanser

f | | d i sfy the dual f h
So0aT L5 S obIS. LSS0 B £ neh RACARCY Uhe sl needs,of ot
! her e SRR EBBaclithllahd EndiBbE bE thelfelarel i BEESEBrh BRI LPIBACL

per Umirbding hydrdbénioXPEaY ighs 11 Bkéing the ofR08idli @BferddbRAYSt MY

hydr ogen- oxygen gas generating 20 efficiency, to enable production of

| 30 ge relayalt g ehereforg dad ghs prpbdent ithatemleqhinterefReehcygenmdd astdre @ppidedt us 3
nore conpact apparatus. SUMVARY OF THE | NVENTI ON To achi eve the obj ect

the i Qehee ether hang, szenthe sigesf pach gleavolude cell masHimited dhe ey das
v ot PP GREES B  OE o P e e AU BE £ PR aicr ssAa batted.

| ect rQl }Li : f opl Vi t fi
ol cct Bdbof Bhcticl BOUR, BYBEBly (F acfRP B hd ol BN S ORRAEE
hy dr 0geafeRl §frodiaces 954 S Al by BYogBh & el Yok N HB&IIk &sdr ahit 6 fiid d S

within the electrolytic cell, 30 wherein we0155" 2 ,
15 However, the apparatus of the related art could not satisfy the dual needs of both a

compact size and generation of larger amounts of hydrogen-oxygen gas.

In view of the problems with the related art, the present invention provides increased

amounts of hydrogen-oxygen gas per electrode unit surface area per unit of time by

improving electrolyzing conditions and boosting hydrogen-oxygen gas generating
20 - efficiency, to enable production of larger hydrogen-oxygen gas quantities from each

generator apparatus and a more compact apparatus.

SUMMARY OF THE INVENTION

To achieve the objects of the invention the present invention provides a
25  hydrogen-oxygen gas generator comprising an electrolytic cell, an electrode group

formed from a first electrode and a second electrode mutually installed in that

electrolytic cell, a power supply for applying a voltage across the first electrode and a

second electrode, a gas trapping means for collecting the hydrogen-oxygen gas

generated by electrolyzing the electrolyte fluid stored within the electrolytic cell,

30 wherein
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said generator further contains a vibration-stirring neans for stirring
and agitating the electrolytic fluid stored within the electrolytic cell
and the «di stance between the adjacent first el ectrode and a second
elrectrode adjacently installed within the electrode group is set within a
range of 1 to 20 millineters. 5 1n a first aspect of the invention, a gas
trappi ngafiegétserhfor FaABer 266tadis & vilrdtioRehfing Rsdadls! 86l @R 8 la@RbTIAL YL I C
cell, and a hydrogen-oxygen gas extraction tube connecting to the
hydr ogenthexilegtrolygrsildd tstaed i vithinuthie edledtoolytideedly anathe | distanenbetweehrtha fir st
aspect of the invention, the vibration-stirring neans is conprised of a
vi br at i adjagenkfizst elegirageasd esacandralenirode mdiacendy mstalted within thesldachrgde od i s
i nked to 10, the vi bration [ nmeans for vibrating within the

el eftrolgy?‘ilfblslc?@FWilthé‘harW%?_ ]in‘ieﬁ’rgz_tl t‘?}ﬁagl ehto _rgt ate, are instal Ibed on
2t 187 dnabBrob@ioes U A avhb 4 Bk BRPois e e feRbishd Y RO imtieFon ©

generat i; b Sall ; 1 i i i i t he
ppor sianlRee the(LRFIFHL Bell Al FvtbedRiypi 85 bl b e el or,
the vi bratheoRydrogeieteydhi gag eRBattion sutlstinenddsh thatdidnaembet.abl es separat e
fromthe electrolytic cell. In the first aspect of the invention, the gas
t r appi ndnnedirst iaspend mfr theethvehitien, | the wibnatéon-stogirg ednsnistdompeisedtafod yti c
cell, and a hydrogen-oxygen gas extragtion tube connecting to the

hydr ogefiatigR gegarating ingans entaiping vibraing mabers; Aatibratingmedye linkaddot he

Ly e
20 P BAS 0 BURSaN o PUICCRILRINATS, BBl sl

aspect o e i nvention, east one o _ e or the

second &llRatihgdBotefiWididte el 10 tol IDOHERS. Tnthelarst hésdct apRRGhvaltidh he

i nvention, the power source is a direct current pul'se power source. 25 To

achi eve villratiohjgenersatofg teans ny entalbsl with @visation iabsering maienal oetha

hydr ogen- oxygen gas generating_nmethod wherein said nethod utjlizes a

hydr oge "PBRY §isle Q%atbe@ée@romoeéls bre $he fipgcpsppeivef, thadaventian, he vibratenr ol yt e

fluid consisting of 5.to 10 r.cent wej by vol,u of el ectrol yti

rat 451 o EoBE AR A s, FROB B0o e BGSoRPAGHA R0 S Sk He col

el ectrolyysi t I r.0 . } . eet 1. r¢ent

density Iéﬁ@ﬁ&%ﬁ%&z ﬁg#&%%ﬂ#‘% {rgﬁlgga%eégsl gé .haf’}f-“lge?&sffgs%gct of

the i nverdhBéy mfsmlealcﬁpiﬁepéw&rayﬂi@oaﬁrahara{rﬁsidfoge@axféeﬁ%ds%ﬁdcﬁoﬁ libe Seal ed

by a lid nmenber. In the first aspect of the invention® the electrolytic

mat er i alcohsectingetbathe 3ydudted-oxyid padrettphctivndiulet demnesd m thatkbd mdmalser; ear t h

metal hydroxide. In the first aspect of the invention, the power source is

a di r ectandithe aihrapng ged gutends shtough the lidymember, andta seapivg tmesmsthetween

i nvention, .the vibrating blades of .the vibhration-stirring neans cayse a

pow§5 f ulthé g membgr epd\ihaodsene tod allqwsen lpemgfttfl% viliraiag 760 et alehe

el ectrolytic i contact with the electrodes with anple,
g%féventg lhléf pgars%qgéby({fgxﬁgxo%%n o)

satisfactory "un S04 ena%aesc'quate supply quantity. Therefore
even if 1hhged@Rt REHE IR thE SndRRRE, b thedsh 8nt A RAREr tBe Hrastib&Rbdey lragfyced to
a distance even snaller than in the 10 related art, 1ons can stifl be

suppl i edetomdaiectrbdg wahiain waultipleyholexin tledfifso aisgdee of thel invérstiors fble pbwer

el ectrolytic heat generated in the electrodes can be quickly dissipated.

El ect r olsggice isadire¢teuerfent pulse powef soureel at a hi gh el ectrical current
density so that hydrogen-oxygen gas can be_collected with high efficiency.
Fur £der ,T%byac Bcithy &wectai 8 a&@e 1pEAnkosn the e PEERb JRIVAREOR NBEYIdES 2

et SRR oy BT RESaT, Fhedip IBHTolinas .

hydrogen-oxygen gas generator as described above, and utilizes electrolyte fluid

consisting of 5 to 10 percent weight by volume of electrolytic material at pH7 to 10 at
20 to 70 degrees centigrade, to perform electrolysis of the electrolyte fluid to reach an
30 electrical current density of 5A/dm?2 to 20A/dm?2.
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guantities of hydrogen-oxygen gas can be generated even if the electrolytic
cells are nmade nore conpact. In particular) when performng electrolysis by
vibrating and agitating the electrolyte fluid using the vibration-stirring
neans, the hydrogen and oxygen generated in the 20 vicinity of the

el ectrodes is carried to the electrolyte fluid surface and transitions to a

t P 1R TR 1ok R BB B AIerONR BB BEEA 4 FR PR IEr | ng o
Ther of SPETayC A ARrEDEC f PPl REpdc L ARTHAGANE, FRhbiBe BERRNLCY, o

above L£aataaplille MkaBGHBtaY BYdrokde B & alREECRNdd e ntdtall hfd LR MEeH G 1

is a cross sectional drawi ng show ng the hydrogen-oxygen gas generator of
t he prfaseaspectiofeht imventiohGhedoweraotiteatis & deactafuritdnt phyerppgensoxygen gas
generator of FIG 1~ 30 FIG 3 is a side view of the apparatus of FIG 1~
WES155n the firsy aspecti of theinsentioncdevikughingbiades of the vbration-sippaganeansof FI G

1~ FIG 5A is a pgrspective view show ng the structure of. the el ectrode

gr oup GRNES S orerhl FBRNg dpvs FRATPHSE He 3 wlacolysr 0Kk 81 Bt gr oup
FIG 6A is.a.front view show the i nsul ation, frame conprising the

el ect re(l%cém (ijalouéé FPe. 5 gmﬁ%?tf 3‘ﬁfh 3?‘8\,\?61%%‘?&9&9""? eagﬁ;g%t F%bsg%(’t%lgrrpri si ng
t he el -gfﬁg@ ' ' ' i ng the
attac h%gé%t 0 ﬁde)ﬂ\g? Elrl %@ﬁgﬁ%gﬁﬂgﬁ{%@%ﬂ%ﬂvi rat f"%g E{r’réerrgggirqe géﬁ\tgﬁéb%\gpar at us

of Fl Ghe lmolfd fnd &hé atBodcialdrbgedllg rodisced 6 hididtahce/dvay sphilsh fBain/giel at i on

of the attachnent of the vibrating rod onto the vibrating nenber 10 FIG 9

i 40an refdted getrlions@an stifldie opplied iran afeqiete viubntity regyuidedder eettadpsignt ont o

the vibrating rod_of the apparatus of FIG 1~ FIG 10 is_a flat view

showi i thareletrabytico heph epernted iingthe slestrades cae kb amirkhy dissietedr . 11

52 fhat o ShowitR BebeRbhal 3 o Rgn bRLGHLN %L A05.R00 Lgng! 2P no
hydrogen-oxygen gas can be collected with high efficiency. Further, by reducing the

distance between the cathode and anode as described above, the effective surface area
15 of the electrodes can be sufficiently increased per volumetric unit so that ample
quantities of hydrogen-oxygen gas can be generated even if the electrolytic cells are
made more compact.
In particular, when performing electrolysis by vibrating and agitating the electrolyte
fluid using the vibration-stirring means, the hydrogen and oxygen generated in the
20  vicinity of the electrodes is carried to the electrolyte fluid surface and transitions to a
gaseous state before forming gas bubbles. Therefore, there is no problem with the
hydrogen and oxygen generated in the electrolyte fluid adhering to the surface of the
electrodes and increasing the electrical resistance. Therefore electrolysis with a high
electrical current density as described above can easily be acheived.
25
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a cross sectional drawing showing the hydrogen-oxygen gas generator of the
present invention:
FIG. 2 is a flat view of the hydrogen-oxygen gas generator of FIG. 1;
30 FIG. 31is a side view of the apparatus of FIG. 1;
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FIG 12 is a flat view showing a variation of the vibrating blade and the
clampi ng nmenber FIG 13 is a flat view show ng a variation of the vibrating
bl ade' 'and the cl anpi ng nenber 20 FIG 14 is a graph showi ng the relation
bet ween vi brating blade Iength and flutter; FIG 15 is a cross sectional

vi ew showi ng a variation of the vibration stirring neans FIG 16 is a cross
sect i onafFIQi4e i @b ddfra@hémbiPRiefiofthe ayp¥asld FFIEL I ring nmeans FIG 17
is a cross sectional view showing a variation of the vibration stirring
means FIIGG. A sk merspeotive siest slmwahg vheestradtave oftha eleatrodé geupof t he

vibration stirring nmeans 25 FIG 19 is a cross sectional view showi ng a
vari at i dNGoHPB e ferragw showingthe strustua of the@led®degrouwr oss secti onal vi ew

show ng ther installatjon state of the,vibration stirring nmeans onto the
el ect rolwggc‘élalﬂ?%t‘?‘%s pEngihe; Gpframecomprising theglestrode ggaumonal

i ewof shown in FIG 20~ FIG 22 is aflat, viewof th
pparat JTEE GRS SOt cho Bect o] i e blont e &5 at v ews of

the | am | - : : E . : i onal
Vi v Shogy o EReAEribd Aps Sectionalyibly <HARAN aientit: 8 S VIBRRRRG, O

pi ece Fldato Bwivibrutigineber ok pparatuosSFERCL; i onal view of the |am nated
piece FIG 26 is a fragnentary view of the gas trappi ng neans of the

hydr ogerFl6x Bge angatarsed erves seotionalf view ehpwirpemvarniatienef the aRlaGhm2it ofthe
concept vjew show n ne exanpl e of the gas conbustion device utilizing the
hydroge@%@gﬁoﬁﬂggb&el"é}éwgﬁemh@ hydr ogen- oxygen gas generator FIG 28

roard” P 368 e Gl R i<t e e e aPrandat vty herme:
10 DETAl‘JiﬁgﬁgE@tgﬁ%fmeq;g %atw%fﬁﬁgFERRED EMBODI MENTS The preferred
e presen

enbodi nent s of I nvention are described next while referring to

the dr aWIegslo km fae vivashogie awakation of thesibrafifs dd Snd 4B tiaepin
functions are assigned the sanme reference nunerals. 15 FIG 1 througﬁ FI G

3 are dmaewhes showi ng the structure of the enbodi nent of the

FIG. 11 is a flat view showing a variation of the vibrating blade and the clamping
15 member;
FIG. 12 is a flat view showing a variation of the vibrating blade and the clamping
member;
FIG. 13 is a flat view showing a variation of the vibrating blade and the clamping
member;
20  FIG. 14 is a graph showing the relation between vibrating blade length and flutter;
FIG. 15 is a cross sectional view showing a variation of the vibration stirring means;
FIG. 16 is a cross sectional view showing a variation of the vibration stirring means;
FIG. 17 is a cross sectional view showing a variation of the vibration stirring means;
FIG. 18 is a cross sectional view showing a variation of the vibration stirring means;
25  FIG. 19is a cross sectional view showing a variation of the vibration stirring means;
FIG. 20 is a cross sectional view showing another installation state of the vibration
stirring means onto the electrolytic cell of the present invention;
FIG. 21 is a cross sectional view of the apparatus shown in FIG. 20;
FIG. 22 is a flat view of the apparatus shown in FIG. 20;
30  FIG. 23A through FIG. 23C are flat views of the laminated piece;
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hydr ogen- oxygen gas generator for inplenmenting the hydrogen-oxygen gas
generating nethod of the present invention. O these figures, FIG 1 is a
cross sectional view, FIG 2 is a flat view, and FIG 3 is a side view In
t-hese figures, reference nuneral 10A denotes the electrolytic cell. The
electrolytic 20 cell contains electrolytic fluid 14. Reference nuneral 16

isth {bration-stirgi means. The vibratiogn-stirying me 16 is

conpri ‘ﬁ)‘ énaa@gj}i%%é] igﬁ’fg tEP3SeRpcirnalaners shomang d'rhe ,qufgé%n@ﬁt %aa;eds uppor t

bed 10 gg@g%@ %95 rolytic cell 10a, a coil spring 16b as a

vi br atelq%‘% sorl .%&% en%lagp}neggal led with the bottom edge clanped to the

base (FRRR25AZhFHRAPFIQ IR 0sEEEtedBINRRY 0the MemiRRe HREe;0f that coil 25

spring) vibration notor 16d installed on that vibration nenber, a vibrating
rod (\VFler@6iiem fragnsniass ivisw oDthe geearimshg mhethswf thdydwgesdggedf gdde

vi bration nenber 16c, and a vibrating bl ade 16f unable to rotate, and

i nSt algemdrator ofitheippésent ewentiont a position imersed in the electrolytic

fluid 14 at the lower half of the vibrati n%wrod 16.. A vibration_generating
means EéhtZdi a8 @neeniraey shovwesmersame ohthe grseomirisiiendericsmtiliging That

vi bratio enerating neans, i.s.hinke o the vibrating rqod.16e. A WE0155
r od- sﬁ&s@a%wea@%%bg?s %)Zlﬁdﬁglb?’ﬁg? g}’ FERHOERFH %2}?(5938¥3[%?§pri ng 16b as
descri r L0 : . ] t .16d
Vi brathe]RgtzlS?%gtcg&gSg%rla&eﬂvﬁ%%%%h%ﬁpﬁpfé%g‘% a*ee{oglfétan nverter and
pr ef ergigl. Rovs B&J@i‘%e@ﬁivezﬁemhﬁﬁjﬁéeé Variathbe offHR1AL nembggener at ed by the 5
vibration notors 16d is transmtted to the vibrating blade 16f by way of

t 1® vi brating menber 16¢c and the vibrating rod 16e. The tips of the
vi brating bl ades_16f vibrate at the required frequency inside the

el ect rIBEVAIRED RESCRIPTIQN QF JAiE DA IHERBED EXBQD a "rippling"
illati t he, ti. f th ti wh installed onto,th

V1 br at e B SR e Sl Ay serbed 2o IR TP

diff t _ ' L : : - I.ned b

the. mionan PR | e el o G: SRLBRENA Ty (ERR Qe ATEC Y

nut ual gkiphef Bd sAhe YebRnkd Aullepgsr ol ytic fluid 14. In the present

invention, the anplitude is preferably 0.1 to 15.0 millinmeters and the

f néquelicy, 1 thra@gh FIG13 0O dirawigs phowitigtheestridt@e of ths eatbodivhangefither oss
sectional view showing the installation of the vibrating rod 15 16e
at t ac Hhysiregem-exygern gas genegaton donimnlemenigngrshebydrogen osigenrgas geneiating16i 2 ar e

fit fromthe top side of vibratign nmenper 1 by.way of the vibration
strai rma‘il@gé?féif‘% PIRIERb dRVePHIgR. e th&%%ﬂ%ﬁﬁ% R 5 7 KEOSREPRIA S¥%Sect | on
forme t.he .end aof W Br.ating rod 16e. The nuts 16i 3, 16i4 are fit by
way omgﬁﬁﬁﬂgﬁ% a@?rfgﬁﬁ%d?gﬁ SN menber 16g2 fromthe bottom side
(onto 1ty B e of voar & sk rofi : j 0N
strain gllﬁagi&ergeﬁgﬁ’e%eé er 1%3?@12%2%02&uﬂt$l I ze a}scjlgﬁi/i @gf}{égﬁ%@ﬂcess
diggpercell ogpnbEan seledeidytico Aukk aap| RefcpdhdeURtiRieral T iy ithe alibRtiohtdtatihg

di spersion nenber 16gl, 1692 can be made froma hard resilient piece for
exanplmeais. ndther abratidnbsdrringamdansy 16hist domprigedeof, a dasplléat installetlhvia Shore A
har dness. of 80 to 120 and pref ergbl){ 90 to 100. Hard_urethane_rubber with a
Shor e ARthePEREEsTEben ontoc swepoytbeds 104 senazateatrom the elastrabitie dell Waew of its

durabi l i)ty and.resistance.to cghem.cals.,K Uil.izi the vibration sfress
di sperogpo%)%ﬂléb ﬁ}se?le‘ﬂﬁrsat’\?f‘b?clﬁsto gs?‘?@é?hflpﬁﬁ?ﬂg%rwght 8tl?91r—5m6rfe(£gﬁe near
i de i tH j i | I 46e, and
o1 oy IR0 (Rl YL RIAROERPRE 6L RBReR S 1 QR agR0r oo, and
f QS?P%@?MgffviBrﬁﬁoﬂirﬂbﬁ&i 16 imitalesd bAdtHa® hBhtlder henHerNiad@ratiSy rod
particul arly
(vibration transmission rod) 16e installed on the top edge of the vibration member 16c,

and a vibrating blade 16f unable to rotate, and installed at multiple levels at a position
immersed in the electrolytic fluid 14 at the lower half of the vibrating rod 16. A
vibration generating means contains a vibration motor 16d and a vibration member

30 16c. That vibration generating means is linked to the vibrating rod 16e. A
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30 effective in preventing breakage of the vibrating rod 16e. v,~o0iss 7
FIG 8 is an enlarged cross sectional view showing a variation of the

vi bratiing rod 16e attachment piece 111 onto the vibrating nmenber 16c. This
variation differs fromthe attachnment piece of FIG 7, only in that the

vi bration strain di spersion menber 1691 is not installed on the top side of
the vi briatlishapedpiide rd&sbatdnibe ihftalled Reflen tle SoiPspHHPEIIhGR deSBAE 1afbX

bet ween the vibration nmenber 16¢c and the vibration strain dispersion nenber
16g. | n ain Hithd6 andslemttere.ne variation is identical to FIG 7. FIG 9 is
an enl arged cross sectional view of the vibrating blade 16f attachnment onto
the vi brEag whratnn motors A6diahrate At 10ta @80 detp undememntnod fori exanple af kad on
both the top and,bottom,si des, of ch vibrating bl ade 16f. Spacer rings 16k
are i nst@VeRer ad Prefe ¥i“ﬂﬁaﬁ%‘3 2@&&%%%@1@% PR ZERETAIeH DY dde 1 61

T5e Por g oy EhoRE TRE ISt Bnic AW chd e B BT B Do e Vialipe |
FIG 1, A8mbbR16PRE tht Weratfngtibg 1600 P tiﬁ@?f‘é[}%%ﬁfagfrﬁg%ﬂ@&eg &@f?g@%@ aig~ and

the | ower side of the bottomnobst section o e vi ting bla
shown i rthel equitpd tfbeyiehepkiagde ahe tdlectrdlipti@tiuig 13 adelGbraaiy Bhdes 16f

prevented by installi n? a resilient menber sheet 16p as the vibration

di sper sigsneratans rinplingt oseillationrtorthe gipss fiom the fdction where insballedentoshn each
vi brating bl ade 16f and clanping nmepher 16j. The resilient nmenber sheet 16p
is pref ég%ltlylgirﬁ t10e1 e %aﬂgﬁ’éﬁ g, ged drpananeysolibneviksation ave different fraanng

me r L. Lsanorder..to furt her, enhance .t he. breakage prevention effect of
Uhe 101 briiet pEJo8 AR cibgpothls B, S A HerBHeH Dy & Iethapdhbaraesiics
(press- Qﬂ'%h@%br%ﬁbfm%&ﬁsnﬁgsibﬂ?a R ﬁiedﬁlu?ﬁ?lcﬂn Eish WREP ﬁie& trbfSk OF Med
with a protruding surface, and the upper surface (press contact surface) of

the | owdluigilde I eepiregerentatiohbihd smpltudeds Prdfbradly @ 25350 millifdeHs The
section of the vibrating blade 16f conpressed from above and bel ow by the

cl anpi ngundeihb drequencyi is 200 to hOSO wayesiper cwichuten a cur ved shape, and the tip of
t he vi br@ | ng bl aggegéch forns 25 an angle a versus_the horizontal surface.
This c~ /@s aaR grogy sectionalane showingbednstaliatin ofdhe sdhratingireds, and

Par tPoul6p atiathigRn A ITT ofto B ihialite sherpBRL BE° e a08 161 feiB o lrgeizn
20" g 8 €0t BHEE yRlrabiiE Suoriilt RICHE W) o thE IREAHBEAERES PhnellBOT T1C
angl e i snéinbér g%ltélﬁi #aghéy 16h BRI e hale é&é&%@cﬁ&f‘foﬁ‘ﬁﬁa a%_‘tgg%ﬁ ehd of! at -

The a angl e ne not be the WE0155 8 same for all e vi brating bl ades
16f. Forvikratingired 16&éTHeomestss 1613, A6 ddedfitdss why uf theatibRgiohl steen H&fperdon be set
to a mnus value (in other words, facing dowwards: facing as shown in FIG

9) and ar¢mbemifeiremetbedrotionnpide i(erfoisha seressection) ofthe pbrationanember n
th d ' ds: .th f t | owmn in FIG 9). 5
21 G20 10 Bir ot bR ediOh e iperplop B ben 6k hol6FRrara HUNE gF & MOTSH®E at + ng

bl ade 1Gfyess dispersion means made for example from rubber. The vibration strain

dispersion member 16g1, 16g2 can be made from a hard resilient piece for example of
natural rubber, hard synthetic rubber, or plastic with a Shore A hardness of 80 to 120
and preferably 90 to 100. Hard urethane rubber with a Shore A hardness of 90 to 100
25 is particularly preferably in view of its durability and resistance to chemicals.
Utilizing the vibration stress dispersion means prevents vibration stress from
concentrating on the near side of the junction of vibrating member ¢ and the vibrating
rode 16e, and makes the vibrating rod 16e more difficult to break. Raising the
vibration frequency of the vibrating motors 16d to 100 Hertz or higher is particularly
30 effective in preventing breakage of the vibrating rod 16e.

WE0155 7



and the clanmping nenber 16j. In the variations in FIG 10 and FIG 11, the
vibrating bl ade 16f may be conprised of two short overlapping strips
crossing each other and, or may cut out in a cross shape fromone sheet as
shown in the drawing. Resilient netal plate, plastic plate or rubber plate
may be utilized as the vibrating 10 bl ade 16f. A satisfactory thickness

range he vihrati,ng bl ade 16f. differ.s according to the vibratign

Cond ¢ 11558 i i d it sPEtiondl wielt s e A iAo of b MpTalEg o ng

oper at J i BHatd QP StahLLE NG , Lhrati I houl d
be setétg% t eéit[}?%éé ic’?I‘l t tgllf:]t\llpiS lrbg%t?'ﬁg’g %I aggsl_13 '6f%§g%§é%%§giq%ﬁ%n_

(f1 ut tgtadbenRFRaenf FIQ! 7,008 @athiahthd ViBratidd dthdifl derdh h%hﬁ&)le%ﬁfié ciency,
wi t hout breaking the vibrating blade. 15 If the vibrating bl ade I6f is nade
f r om nmdtainstzllatleors thé tas sideadf tles sitahtieh mémber 16bemd e thdy thoress £an be

set fromQ0.2 to 2 miIlinmeters. If the vibrating blade 16f is nade from
pl &st i herigalespacer UiSBchetplean ¢he hgbrativn nienchereite end the wibratiorosir@irs to 10

illinmet . Th i brati I 16f I ' nmb 16j b
't eqrpRISoRCBIBHEE it 4% el 2eparet tHAcTRHARCD JoMEnBoaLd 166 s { he

bl f ' h 20.. .el | ytic fhLui t trat
Pr 0T ffcelo [ Bl ' BA0, SRRSO O LB A it Aol oRSRet ot oo
har de e AibkaAfHICHAS1del) CACyibHifhg BIAL lfbimy) HerhBét 1642 1hdR11Sd B Bt the! ade
16f may be titanium alum num copper, steel, starnless steel, a

f er r onagneid botisrh afidesusfrearh vilratiogedads i16f Breebs riaks aBkalrk Qxstailed Tas e
netals. The material for the plastic vibrating blade 16f nay be

pdiOy c sgebiimg the, spEing bepiveem tiy vVibeativesbladep d68yr mehys efdamphaembbeni6jof t he
"flutter phenonmenon” generated by the vibrating bl ade that acconpanies the
vi br at4 gHItokony 18 sgrewed M frythe wibrgiing rod dfe farmed psia made sergWdwith oo | | vary

e g L s, R A RS Bl
\r/r:s scg;cfftjvgb5 rgn' gtslg%%‘% ;l ?fb gig“rigg? ;I«%/vp%r]?&?%gf Ee}}egg ro {P}?sg %}gg{:&@?ﬁg@tﬁ{g fluid

14, etiladdhef! eagishoridint FIGKDESEe Blredlie” bf thd ibrieng WiAMAUENgaR RAe 16f
can be well selected based on the applied frequency. %y maki ng t he

vilr atpreveritee chye imsgaltihgva regibemtgmenther ddt diég adithkndssitioh dispereionng bl ade
16f fixed val uyes, and then varying the | ength of vibrating blade 16f, the
ext entmeans,mpde fromy yerive plastie prflugyine rukbes betvesnrachi ibratiag Hade 16f ot her

Vi br ot PHREHRE Boptet 1o /168 deaie i neuhsh shieh 1 SpoP APGIP A BEHRAR 10 o
cor taifyorans REvRt ipedhat, SRR AEE oL mepoet Roim Rl & BB 112,

| engt henaded B b | b i i n rPaaL S
| og) (PGl 0%, b piRhfae SIRACGH L iEARE ke 16L TUBUBON F0ER D |

s2own fagire,the Nowe?sipéak (pressedreadtanhrfaoe) dffthe wippenside of Hbagsng enghlber LI or
L2 can be selected according to whether one wants to boost the path

vi br at§6pis ormed evith esprotrnding rceandathet tppexsurfaco fakssantasd|secthed, t he
B A A e
appiT St Abraiing blade dok Bl A0 A1 RN TR bt I Bt Bistber s o
vento) & iARATar Rihd i (e diaer AR tREKE B RPObHARl Ble JEEEERER bat on

N25 2207 &dgld 2ferdis/Ahd TdiRanthd Sdthe. PATENt o MNegle 246 2388k 1580 ABgra2/0+996( US
Patent No. 2767771)JP-A 173785/ 1996(US Patent No. 2852878)JP-

126896naegsdL3) Regrees omess, 200 1B6Ryalhly As ANEra@Od  tiSrePand 20 degreeB®t1393) 25
JP- A 189880/ 1999( US Patent No. 2988624)JP-A 54192] 1995(US Pat ent No.
2989448833 pThe 38 0angle yypputisuiatiis 0 degreesogympre awd 7 degreeoriless) CUS Pat ent

No. 30351101 J5 A 2900301 J99(US, Pal et N0 P AR 2005 A, 0443144904 Us

degrees or less, or is 10 degrees or more and 20 degrees or less. The @ angle is 0 if

30 the clamping member 16j (press contact) surface is flat. The & angle need not be the
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JP- A 43569/ 1998 JP- A 369453/ 1998 JP- A 253782/1999 In this invention) the
vibrating-stirring neans 16 as shown in FIG 1, may be installed 5 in the
el ectrolytic cells on both ends or may installed in only one electrolytic
cell. If using the vibrating blades to extend symetrically to both sides,
then the vibration-stirring nmeans 16 may be installed in the center of the
el ect r ol ginh&fof @l lthe FMdatii BlaB6d 16IICFSF S iBYHRSowAST 8] 3 B O MRk A tRLdes as
described later on. Using a vibration-stirring neans with the vibrating

bl ades ibladhd6bniaydre et tb kemituetdat il ythet woells, fadiag desariards theing RsA
304461/ 1994, allows a w der installation space for the el ectrode group
wi t hi n tshewat iadflCo Py and all ether biades of vibivatinglblede 368set haa plud walgelin qthent i t y

of gas is em tted fromthe electrglytic cell (vo and if the el ectrodes
are i nst%fy é‘a‘i‘%gflﬂ\é@rﬂihgﬁfeé{ﬁﬁeﬁg W&%ng)t hen there is no need
to uge [ l,e S chibed |ater.on. 15.The Schi pl.ion.n turns
to FI%G rﬁiq’inlg} %Fé?gkﬁﬁ(ﬁhl?ﬁge g?%§‘8WF Sie‘%@cﬁ Yf"etﬁ%mnﬁ qﬁ%ﬁ? g}hrgﬁl_ig ?’hdfem%e means
16 as d i s st adil e ;0 hene t YA el |
ToA Twe i idng (RO rSalts | R (i W VerAAg STk R0 G FIEL Y,

el ect r ol yibregirgeblhdd A6f meiebe bertpFisste ofitved BRord YovarlEppivigAMEs @ro%&i‘h?_cédéhe as
shown in FIG 5A and FIG 5B. In other words) an anode 7l1la as a fTirst

el ect r odghenant], ar ceyhod eulh & tlosmshapesemode shesttas sHewalin thattawihy.
installed in the insulation frame 70. One each anode 7la and one cat hode

71b eachResilkensaetal plate) plasBa pladousy aubbemplate mayshe yitilivethes the vihretiog 71a

el | dBRGECE ARy HRiek S Bnen B che YRStnablagk 10 dibronboontite op | <

a draw 1 (S0l B, ARBHEATd Bisclty WISn iRl B 4V ibitd BBne

hydroel ectrol'yi's may be utilized as the e erial’. _

as | ead dfepaticitof(the #thrafioRstifelg nfERAD 6] 1R, vibditinotladdd shdklid Ko sdt! Bltheum
Pt-1r alloy, titaniumalloy, titaniumwth rare-earth sheath (for exanple
pl at i nuntipshefitthedvibrating biadeayléfeprovidk an odeillaiond flutta. pRaiemesur) hforet al s
such as rhodi um nickel, nickel alloy, (Ni-Mz, N-Co, N-Fe, N -M-Cd,

Ni - Sx, Rasepsingdhestirnug &rcagitating) afficlencyl wishoutdirenkingdbe valsrating hladehode
71b., _Natural rubber etic 0155 1 rubper, and plastic may be

it oot 5 rbreineeledl dBE ot Gomy mets platgsich g sieiajest sieeLPiALe. dhen

bet ween /1R, e {:hi ckness of, t:he . .nsul gtion
frame 7({&1 Q%Rﬁ%%ccé%g)se?agp% ﬁ]ggﬂg% Wg&}ﬂ% %tb%W?‘ﬁ?%{)]é‘d?iﬁEE I&F‘g‘i to 20
m |1 met@gs) plasist Pk ejraRibbel SHldtet OtHy '.bﬂﬁ'%r feragly is
lto55m Ili)i met gr s. Si nceet Epe&bgl Eehcet%rg eH:us ssgp(%él ggcggg}cﬁcgltlgﬁ'gsﬁs own in
FIG 1, milbmetdre elleciibading ldadetéfandethmpingessthleralj cgfbe atghtédirthe
direction the vibrating bl ades 16f are facing to cut off the flow of

el ect r olopei pietd. uilategratyen them dutobyne hiecy iaeidsitha grobleayf hnving) toowashe

vibrating blade 16f qf the vibration-stirring nmeans _then nmultiple snall
hol €8 74 s%?leq Iiec %I‘lawﬁ that Renetratesinge thesiungher ef ﬁpav@rﬂ%ghéaéfmb) as

shown in Kl nd H G ..Jhe el.ectrolytic fluid 14 passing through the
smal | h(r)binedsc%g(%é%nﬁeﬁ]t %gﬁaa{/&-%qsgv{’/ds%a%%?mme hol es can be a circul ar

shape orria RatergPfd! the rﬁ&ﬁ]lﬁ%ﬂaﬁ?x?%%ﬁeﬁéf I Ahd h%?félf %ﬁ?&,ic?@%ro n the

shape. The size and nunber of sma es /4Tare pre athi eve

a bal ancsedhaitsimbans tdel) o feeronepinetip widtdlshichfastfgoplaghittiosieelanad allbj of

pur pose of the porosity. The small holes 74 on the el ectrode preferably
have a §he$0auetai€t-eaTbé nigeyiel for the plastiovibrasingt ladel éfohay e palycdrhoraten t er ns
of effective surface ar ?a Gn, ot her words) surface area contacting the

el e roI‘SH‘Yl(,C desim) polymrephyeBRis (mul ti-hol e) el ectrode may have a net

hape. I th trodesis installed pear| Ilel to the directj f
curr ont THEOABR {0 et PBFGmeser etpelalad fe,fBen SPriite AFEhal o make
th | . 4 At 'l th

| nsul at (STEaRgY O rbERIY S by ¥1a08 36 widh Bhe bRSoBLE i TN, 1 "°
el ect r od@rp Qepdifdeigy/ oRthe Piratibre tregber§ RALRS PibRRNGH SrRbRNGd! Be: lpptIR b

bott om edges.
the vibrating blade 16f (dimension from the tip of clamping member 16j to the tip of

30  vibrating blade 16f), and thickness, and viscosity and specific gravity of the electrolytic
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The anode 7l1a and cathode 71b are respectively connected to an anode nain
bus-bar 25 71a' and cathode main bus bar 71b' as shown in FIG 2. This
anode ‘nmai n bus-bar 71a' and cathode main bus bar 71b' are connected to the
power supply 34 as shown in FIG 1. The power supply 34 may supply direct
current and preferably supplies normal |owripple direct current. However,

%Qgrelq‘%@éﬁ’ié, SEP DI Tenith dnd bidkhem o e o AoHAEng: wilmkang i%lg@@e# g o5 10
: ! : : i . Vol 24, P 398 -
TaaPsfal lloh O patpd6h 0P BRI frkqudnbl) B dnlip2 308 MbaBn t60uehey 370 7|
Feder aﬁmﬂngf mbtEC 160 dRldathifehds BFSEibYathiss Blﬂd%? 16N fixd BRAMes ARl then 1996,

pP. 378 - 38 the "Surface Technol ogy Conpilation" 1ssued by Koshinsha

( Cor p.varyiugehd kengll88)ibRatinglade BEI2theexdaitiof villratifg Blade! fitterSwill, beSayme
volune P. 1050 - 1053, the N kkan Kogyo Shi nbun "El ectropl ati ng Technol ogy
Cobpi Ishowonh FBG384. -In3dberwbxdsptie fhater willdnereasd upio RceBdih stagP@sthet c. |1 n
the present invention, ampng the various pul se waveforns) _ a_ rectanqul ar

vavef dengthof wibraangblade dghisancrpased; but whew that newetis exceeded. ithp esteat Fener gy

ffici This t. 10 of ly . | t t
Vol t a gL a8y atef sufidectime AT (A% SRR iRl B oD eoRheE) oo
vol t agfiel il B Ainddh BRYEhd HBR Hlade!id Rithd Jen@pbhed hd fheedh ibdoe

|
utilizing for exanple transiStors and 1S Eno power  supply. The

rect i fandrthissrotdte eentinisusBf reped@rits8¥PP! i s may be a transistor regul at ed
power supply, a dropper type power supply, a switching power supply, a 15

silDi c Arefeeghly failengthdn shoRnt agthe MNec tlifekior adetgth=of sheguencthe N 2igeakr , an
inverter digital-controller rectifier, (for _exanple) the Power Mster nade

by Chu® selertedkies e (dbrating bladeclergth. Sdmi e Loense by ssleatsdaamending (toor p. )
th I d Shi kpku. Denk]j ., f | vj

Foct abHitarT o Sastsly BEGH BN PR Eheitioncr b 10T V1 £ ahee ahh Kea of a
SWi tcrﬁﬁb%krﬁgé’&?éc%d m%gﬁwﬂ%ﬂgﬁg%st or switch, a high frequency

swi t chi'ng power "sSupply rusi ange the alternating current

into difeefHove deb@Hed AR RN 4GirtiAg 3716 bd LEBNG% oﬂtéqm'ﬁgd with
volta

power transistors apply transform ng, once again rectify the e, and

eAbr achachings Gititrdr! apparapyy) &gs descpibéd ,inatheRfdlywing dotihests, (Fhese are
hi gh-frequency control type high-speed E)_ul se PR power supply (for exanple,
a H PRattianp nsorkdatie @othe. invertion offthe preseniymveniaws.), et well @adh

SlL of Lb%‘éﬁgiSE@%/?é@efaﬁE%% Biels et %@%&%@ﬁ@%ﬁﬁégf{ %Zﬁgq‘ihqdv%t age.
T | 1 71
came s dor ORQR RPN TRTEct r of S PRCGHE Nhd oA 50 e ol ectr ol yiic fluid

14 is water hixd ectrgliytd fo re, a soluble weG ss 13
alkali netal hy rgg?ggg%(m, %%‘Ea%ergfgﬁg* drahsade

or an alkali rare-earth netal

hpdr oxi de ({jorAsianpi/eoBa ( OU8 PabiHt O 27628€PH) 2, etc.) or a anmoni um
al kyl 4 (tetra-al kyl ammonium, and materials of the known related art may

be used as YReAEBRRTZ/1998 i ¢ nHISPatdnt NMon@§7THese KOH i s preferable. The

content of electrolytic 5 rrat&r}i al in_the el ecéérolytic fluid is preferably
5 to 10 per 66/ 170 H96r t hdJaFasantdye 2862878} d is preferably 7 to 10

Do T3P foBERRes 0P | B BASLIGS oy 35 PBer Spction Of the e
gencrat ed by AP AP E nber . e LB AN boen s gen gac. extracti on tube 10B"
i g5connect edPtQ 189880/8989 act i QNS Patdr NG 0888624)

JP-A 54192/1995 (US Patent No. 2989440)

JP-A 33035/1994 (US Patent No. 2992177)

JP-A 287799/1994 (US Patent No. 3035114)

JP-A 280035/1994 (US Patent No. 3244334)

30 JP-A 304461/1994 (US Patent No. 3142417)
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The hydr ogen-oxygen gas trapping neans is conprised of this Iid nenber 10B
and hydrogen-oxygen gas extraction tube 10B". The material for the

el ectrolytic cell 10A and lid nmenber 10B may for exanple be stainless
steel , copper, another netal, or plastic (synthetic resins such as 15

pol ycarbonate. The vibrating rod 16e of the vibration-stirring neans 16

ext ends upwar JP-Ant8580/0998r ds t hrough the |Iid nmenber 10B. As shown in FIG
4, the opening formed in the |lid nmenber 10B section for the vibrating rod
16e can be an JA"At369HD3/3898 . This airtight seal conprises a flexible menber
10C made for exanpl e of rubber plate and 20 installed between the clanp
menber att achdd ALOBRE21A% edge of the opening. fornmed in the |id nenber

rod 160 e AR B Fr At ng Pe e S dtoniiin B Lol Besshe HIEr | ng

of agsu ' ' j 16 ter,ringnofq said
Suppor t Babr g aelte (il 85 bia bonaly Sl ih ey B SN ey

10B, andsirte than@ibrafing Bldes ORI WWnARsh-Rany & %agh t fed Sheoke
versus the outer ring. A stroke unit of this type nmay for exanple be the
NS- A nodebratipnetiming mesns Hudajbermstalled i clticéntmaoftherslsterddticlédl, 68arp. ) -
The airtight sealing neans may be a rubber plate installed only in the
openi ng anreledieodejgovie mayrberiostalled on bhth sidér ag desgribetlat@eomasses t hr ough, or
may be l.am nat.ed 'Eﬁi’l'e:e" etc. Rubbtgir51 and in particular_saoft 30 rubber
with godtFias & RatRnsHLng Apsans; Yithahe stbratnghladesein, the jbotiems of (the s

occt Pl acrebltistats e SRERBA LT A AN ol ol & wlopF i Bllavid sobes ) | <

10 m | | itAE bRcEroRE glr@@ﬁ with tRe Wedkrblyait callM OLidFeS tizig%sl | ?rehf%‘qé}rééﬁo ‘e

preferable. That (vibration width) Fower limt is

and pr efqnatityy of gassisauhitddFromh lthe skicaolterceltvelumBy ang iifithedelsstrdRB! 28
material such as 5 rubber_ as the sealing menber, follow up notion can be
achi evednstalledhin sthecupwgrdaiand dovwnwangdt diretticnisnébiemithére is nbendedi td iusa heat .

The electrolysig is preferaply perforned at a fluid tenperature of 20 to 70
~ and aﬁn‘él?@gh‘ﬁﬁ%?s&ﬁpg?ﬁaﬁ@@-ty of 5to 20 A/dn2. As shown by FIG 26,

t he,bhydregen- oxygen gas_gener at by el olysis,i s extracted. by way of a
seaﬂgpor 1%“5_@%1’ Wnﬁeg’tuélﬁa %’oﬁﬂl}l‘_eil@%ﬁé'r%cﬁ%@%%@eﬁw&@ﬁéngeél port
108" _ahafaGORREnTAS himods 44 ﬁﬁ%{}gd%&s’:ﬁﬁwﬂ%é SHWEN 2P bf e 025

conbustion device utilizing t gen- oxygen gas recovere romthis gas
gener at electrblytichostlr tayen-Twy idumtigalSelectradd! £0uph8 Bxi By 416 ihealbd eaki@yIgRE I ty 1N
t he accunul at or and passed through a noisture renover and fire preventer
bef or e lelectrglysiomelli KA. t Thehdedtmde igrbupn 2xand| 2y, havd 8 sthictsbasthown devi ce
can be ﬁig'i ed .in bojlers, gas cutoff equi pnent, generators, and power

F

sour ces 5‘§iapér - 5Bg Inader Merds, ananede pla awa frstplastiederangemcathopden gas
t by this 4 td i | so. k . th - | ed . Thi

Gao 2 0ed That orsbiriid degfde e i aflineBaled 6 toe uldion st hot Uge e o

i i j.d dux i ti .20 FIG

75"} o adBAe T1E T A AR CRIPSdh L MR A WIS MR Rflea 11 1

means.  hindbek 8f £%6HERI78a anfitaklRdss 1Hfrdgiel IPEGuiudeBricRaipld, 25itgBoped 40

on the upper part of the electrolytic cell 10A by way of thée vibration
absor bi ate mstdiled. 4FIGA6A dslasdirapnl shawdag nhermsulatibn famlealthe FIGo 6B a
installation bed 40 to extend perpendicul arly upwards. This guide nenber 43
i s i nst ravegeEhewing deeamedoy/ini n the coil spring 16b. 25 A transistor

B Tyl AT R SRRl 2 ke b 388 B
ar i ve HEaEisl e NBlod 2 cudl Be RANTTHP R peltnldd) Bl IRTRO R e Btthe, |
enbodi npRkEmu, PHR MES eRhniuBY GNbY, Wranium with rare-earth sheath (for example
platinum-sheathed titanium) may be used as the anode 71a. Rare earth metals such
as rhodium, nickel, nickel alloy, (Ni-Mog, Ni-Co, Ni-Fe, Ni-Mo-Cd, Ni-S, Raney nickel,

30 etc), titanium alloy may be used as the cathode 71b. Natural rubber, synthetic
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30 FIG 16 is a cross sectional view show ng a variation of the
vibrating-stirring nmeans. WE0155 15 In this exanple, a rod-shaped upper
gui de nmenber 144 clanped to a vibrating nmenber 16c) extends downwards in a
dirrection perpendicular to the vibrating nenber 16c. A rod-shaped | ower
gui de nenber 145 clanped to the installation bed 40 extends upwards in a

di rect | e icular to t i hstal |l ation bed 40. These .qui de 5 nbers
144, 1114@’ 8$e&?&ag’?%ﬁ%#e%a¥ptges |ulle]$8%(£(%s %ﬂ?ﬁﬂ‘ﬁstf e %il?sgﬁ??rhéiq‘iﬁ%%% itabl e
space J; e e | de: gul de er 144, .
and th%&t?%gigg %g%’?eﬁ?@%hhgﬂfoﬁmg?& gﬁgeggﬁi%ghaﬁ%ngﬁ%%ﬁ gﬁlé:?#éos\(;v (\)/flTE‘r%gti on of
the viipsalatiog frEs®90. 1Bite tHitkhesd ¢f inSultibh Fins 70 td Within a&sﬂgesmrm a
variation of the vibrating-stirring means. 10 In this exanple, the

vi br atmnghmetdérsy afddreferablgtial 1 ¢d 20n niilendtewserandi terefprefevalily aki o enber

16¢c' attached to the upper side of the vibration nenber 16. The vibration
rod@ 1e8UbmeteiSes into two sections 134 inside the el ectrol ytic cell 10A

Th i i | ades. 16f i | ed d i 134.
Mo ahe HRoBSES i harliced BnRenRashorads Hkbuk Mhop Ui placirole B ( ho 15
i br at.i i i . j I .18 h t.vi ti
bl ado DEPIEA o kel W andle Wilam: SXARRh kWbt AR hiadeBoier A Beint® S61 v e
faci neelyl declow upuEelytid BGiPH £ GbhOlald By thitkbrddod A" EtatioRP PGl OM Of
I h e ade I rated and

the electrolytic cell 10A can in this way quately

sti r r edbratthgasladerlbfxifithe vibrafibntisthrriny ieangahéw miiplehensll Beles Fhig cel |
can be prevented. The vibrating blades 16f may also all be set 20 facing

od0i quks fprvedvinvtheciectrades (@odafda Bndcattbda7éblassdewsentFi6h 8B andeFEG.show ng
anot her_instal.lation ﬁt te of the vibration-stirring means_onto the

el ect ridbytihe elegtrolytc Ht passine thyoush fhesmadl bolep 74icangnithig wey 8ewof t hat
i nstal ] ati L FIG. 20 and FL G, 21 i t.ak - tively al
[ neq SELOE: STRb ooy 52" AGylar S oF b el Hipcen BT 4y ol 1y
st at e paatibagh NRLUEREPLESE theC !?gﬂecéfizeaaﬁ%tm&gb&'@ftﬁn afed BE Rt 2l

VI brati on absor

plates 1, 1" is utilized as t Ing nmenber 1 nstead of the

- coi | gpeferabld 6 tolachizivb arbaldicd betwétsh baRithabade Pigese of the dcibaednly Way of
an anti-vibration rubber 112 to a bracket menbers 118 axed to an upper edge

ofl5el gbe moirposecofcibil porgeityby Theismplt helestiadn theatlecttodeaprefxably hade aThe
rubber plate 2 is installed on the that netal plate 1', 30 the netal plate
1 i nstSyiriage aran of 9 rercant or maqrs9é theseleeteode surface imtarmanfiefieetivenanfatB0155 16

i nt ted. i [ by the bol t. 6 and 117. T [ ti t 16d
o ol anpedm e BRreb SR fren Gonjastie e porp okt S parove: al
pl ate(ﬁmﬂhﬁﬁ%ﬁ?{gﬁ%gﬁﬁfa&r&eﬂe isgl_glg%i ng rod 16e is installed by way of a

rubber ring am nate e 3 with the netal plate 1 and rubber
pl at e 12 thé Rl&tRIBEE Metalisd rdaslyUpRallel s dhe MiRkGorl ?%ﬂ?&r&% fi tions of
the vibration nmenber 16c dESCI‘beed in Fl Gel andootoher e ocﬁ%ﬁeofgttgg The

| 80er eleetmlytisl thiid 1%, theentbersist ivenéadniotmaks tlef elbdteodeaspoiba Hiessrerhed in
FIG 1 and other enbodinments. The |am nated piece 3 (mainly the rubber

pl at e thit easpiratharifan pamgshapesihgtinsulation framerifonsy bhenstalledat sewembsor bi ng
functions identjcal ,to.the coil. spring 16 escribed in FI | .and 10 ot her
enbodiSHRHELS PERES otk %?ﬁ%&‘@r?eﬁlﬁgg%’r@ W@Be‘sﬁ‘%%@aé?wtﬂﬁ’éntﬁ ngthedopi ece 3.

In th in.FI G 23A corresponding to the states in FIG 20 through
FI G %ﬁlﬁ@%ﬁ?%ah) hole 5 is forned in the |am nated piece 3 to allow

oo AR OUARI T Mk SHAGRES) 0 Sy 48 e
s@5ti gia’ el antthodd nisin PusdwireHdy apahorgen FIG 22 Thiy Mbddeomaed bi§Bawhen
71a’ and cathode main bus bar 71b’ are connected to the power supply 34 as shown in
FIG. 1.
The power supply 34 may supply direct current and preferably supplies normal
low-ripple direct current. However, other power supplies with different waveforms

30 may also be utilized. These types of electrolysis current waveforms are described for
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assenbling the device. In the exanple in FIG 23C, the | am nated piece 3
fornms a ring-shape corresponding to the upper edge of the electrolytic cell
10A and -an opening 6 is formed in the center section. In the exanples in
FI'G 23A and FIG 23B, the upper edge of the electrolytic cell 10A 20 is
sealed by the | am nated piece 3. The lam nated piece 3 in this way

functi opg , 52 1 | R 4 LA 421 r oss
sect i onal aj%/llbgms Eﬁ%&ﬁ ﬁgﬁfcgieehg?ﬁgfe Of1e€3ﬁ§fJedlﬂgg) rV élﬂ%lf (?d gg;lls %g’gﬁ%ﬁﬁ%&t he

| ami nat dd9pi 45t oBsahn veline 2ths, “Elbetrsplating (piidé’eby thekedesitiodcsf ERpiract
with the vibrating rod 16e in (through holes 5 formng a seal. In FIG 24B,
a 25 f| Slatng Industryehiseriation JapamsApril kb, bidkedh 378 - v38H; dhientPurtate16e

Z”Fa'mfrn“;l?e&%&ﬂ?&; Lo th'°e’§ Raued E@dﬁs‘?%%&%”aofcca{aﬁ%%nﬁﬁﬁa%? TR Y
Ln F 254, ] [ | . 1
and Do BRI 515 S28 ik bl £ TR, IR Rgtabimia Bhiace o

is 30 mﬂl’ec&ﬁpf&&ggnl‘ééﬂﬂ%gﬁ@o%{ iRkRhe pls g ;,eg%%iyeég%e{lh B%%E%%ﬁ@(b' ower

metal plate 1 155 17 a ower ru I"at € exanplé in
FIG 25B18tBg2)aani nated piece 3 is made up of an upper netal plate 1, an
upper rubber plate 2, an internediate netal plate 1", a | ower rubber plate
2' and dnlthepreseet mveptian, anidng thhsaricudpulsefvavefoanspd pdcemguial wardferm pl at es
in the | am nated piece 3 can for exanple be from1l to 5 pieces. In the 5

pr esent Pusedn Prefarable oaytiglarly dn vigys o thenimproveb energy effidencye Thisdypeed of

Z;! ﬁ%hf‘%f 0PG5 <sTRe Haovielathlly; nEb et “ariseta oiokem T TARBERRF ckness
et al oy ers o 4O (RERME Remafeiery TR i RS o oot

cl anped fin@heERAES SecRiflde Cirb i Otilie g fond:Ratsld tRIrREES HMdNE khbwh 24 4 PuRe
dimension fromO0.3 to 10 mllineters. Synthetic rubber or vulcanized

nat ur al powbbenpplyy fhe usetifiersfor thesmtype of péwer tiygpliesbibey el attesndstand 2' .
The rubber plate 2 and 2' are preferably anti-vibration rubber as specified

in Jl SkessdatetrowarbBwply| adeoppar type pewemsuprly, a sstitehing powen supply,5a
LLi f 4. 22 k d f J f 5 to 10 kgf/cn® and
b ol 1 SRR EHHoR | ARGaTRoRr 5t & CRENIOHaRG! TR ShoEPIten f or
i ¢ | . chl h bb ihrite.rubber,
e e e oot e Gt Gbnte e BB IR e Ble b G iR
but adi e(€orpYPRRE KTS S0RECHAIE BYHmsh TS Corp) O] W@E’gﬁ? %Ppﬂg%w@r

rubber, epichloryl hydrine rubber, alkylene oxide 20 ru rine
rubber , bgi Shikokur Dehleir Coyr £thanes fubbeapplyhnl yssthhgdser peiber by niasdies bi ne
rubber. The rubber thickness is for exanple 5 to 60 mllineters. In the
exanpl etramsistazs as@nd: ¢fE andncomprsedpofe aeswitchingradgulaporapowep eupplpt amd pl at e
1, rubber plate and a_ lower netal plate 1' The rubber_plate 2 is nade
up 6% alr r s¥g abeﬁ}bgﬁqm%ﬁwygh%@%ﬁgephd%asmw esAp chABES ower

20 mmy B GHPHIGIE: GorrRTE daBic et SRR (00 EoHprR SIS RO (ERo0eReY [ d
rubber bayeforAN dnliiihP béweP BRSistote o1y Wblstorfg b3R8 BgniSRbkify the
voltage, and extract a smooth (low-ripple) output), a PR type rectifier, a high-frequency
control type high-speed pulse PR power supply (for example, a HiPR Series (Chiyoda
25  Corp.), etc.

The voltage supplied to each electrode is preferably as uniform as possible.
Condensers should preferably be installed at each electrode to ensure this uniform
voltage. The voltage applied between the anode 71a and the cathode 71b should be
the same as during normal electrolysis of the water.

30 The electrolytic fluid 14 is water containing electrolytic material. Here, a soluble
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FIG 28 is a cross sectional view showing a variation of the vibration
stirring neans. In this exanple, the vibration notor 16d is installed on
the si'de of the electrolytic cell 30 10A. The vibration nenber 16c extends
hari zontal |y above the electrolytic cell 10A) WE0155 18 The vi bration
menber 16c¢ is installed onto the vibrating rod 16e. A structure of this

éiﬁit A ettt fE OE0H, AoDrrresl of 35! ad{a%%g%gﬁ%ﬂﬁéﬁ ﬁ&iﬁjgﬁ%e&ér‘i?ﬁ T
oni y SRR, BA® OF, TROD, RROMELHEIC 8 ARG T C 8
AN endierfdiaylmnhioniBs), ahd dhhReRedoPiieRivny rglamgmﬂ%&%a%e%ﬁge% of the

lid nmenber 10B. An opening 65 is formed in this enclosure ne to

al | ow eddotamlytil yaiteridll uAthong theeswKOHoist frefdrabier The chtdnt iRlda@lite
electrolytic fluid. A cover plate 64 can be installed to be upward or

donwanatergl 4n; thet glertaolytic cfidr isaprafenabbn Soto tiRepenspet. dFlen pdd dfhidie openi ng
o nnwalrerogit HutSe predtraBly ol Cisremmtn  ar e 64 and bol to 67 1t nto ¢he
he” o R chetah St T06 i hel IRacHE S bBCRIBER o:te lecBEbtE GTLI0R %581 al | ove
Fher of oA fidhd PGP 2, SN ae kb OBl odtler DB ARIRS (oo

t herefore adjusting the gas press ating r
t hrougbr tdolletting b aiydedgehitRywdrbdr @dd afemstdtedi BY BRANSid@Bmbeng Ahis type

of lid nenber. A sealed structure is preferable in this case, in order to
i APr o\hydygenogwgem ggg extragaonrtabe 1B isbdrineceday thatlextrautiont ovtlhe 108,

el ect rrlg}lgy}%:édcI fluid tomscattering (into the air). 20 The present invention
can al BY PBEReR BAGLEARPERS 1RRAS 1§ opmpaised of dhisrlid meamkprr Kibaed t he

hydr ogen_and_oxygen by .el ectr, is, by installing a fil mbetween the anode
and cg}yaﬁ%ggna gﬁ/%ft ac?‘ n§ﬁllb%i@§e t he hydrogen and oxygen. This type of
separ at fdshr . MOk i1 §: de I e I i a report
ot 1o BBl 86 e bl 38 TRLC ki BRNeR YO Bl P PRa B

El ect wedifless  bteeNEcofpht, 2motherMmMRIBGHChilastRt (@nthdtie REROJINERT 0f the

present invention is described next. The present invention however is not

| L& t @pdlycarbonete enbodi nents. (First Enbodinent) Uilizing the device as
described in FIG 1 through FIG 3, but with the lid nmenber 30 10B
descrﬂB@dﬂbﬁa@ﬂzamQQlG&wﬂ&bge\ﬁbW;@@eﬂmgm weeng ckée extends avpwawnls| end ed under

t he 0155 1 follaowi ng conditions. Electrolytic cell and |id nenber
Vanuf AOFEEIds thiough e hd mezphex1 o%ﬁlhxwyee Ww@memammgdwm ati on
gener af i rati. nNoLQr_ .~ as_\i bt at or, manuf.act.ur ed, by, ,Mur akam
Sei ki %@%alﬂga ulgj%?)r z{ggr e%&{' E‘c)orrotg%c‘?bﬂag’f?g) fo\dlz%\ﬁa% }?f-’ B‘Haaégngbl{%lv Zaxi s

type, aMfiahdkideobl48s a: 1y st ey d fﬂ&e%@éﬁrﬁﬁﬂ% zo?trﬁﬁtez(gﬁrgﬁggﬁa , 6

bl ades Vibrating rod : Manufactured fromtitani nm di a
20  installed between the clamp member attached to the inner edge of the opening formed

in the lid member 10B, and the clamp member attached to the outer surface of the
vibrating rod 16e. The means for forming an airtight seal may also be an inner ring
of a support bearing attached to vibrating rod 16e, an outer ring of said support
bearing attached to the inner edge of the opening in lid member 10B, and the inner
25  ring is movable up and down along the (rod) stroke versus the outer ring. A stroke
unit of this type may for example be the NS-A model (product name) and NS model
(product name) made by THK (Corp.). The airtight sealing means may be a rubber
plate installed only in the opening in the lid member 10B that the vibrating rod 16e
passes through, or may be a laminated piece, etc. Rubber, and in particular soft
30  rubber with good shape forming capability may for example be utilized as this sealing
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10 Spacers : 12 pieces, manufactured fromtitanium C anp nenbers for

vi brating bl ades ~ 12 pieces Packing for vibrating blades : 12 sheets,
manuf act-ured by Teflon (registered trademark) Electrode group 15 Anodes :
50, sheets, made fromplatinumplated titaniumalloy capable of long-term
use without film oxidation Cathodes : 50 sheets, nade fromti tani um al | oy
| nsul at irearfs aMbe: visdanoRekideh o Bhe Wertidallg koReidatia fﬁ%xﬁhﬁgtxfe&'ﬁ tdstafly 9od :
KCOH added as electrolytic nmaterial at 8 percent %y weight to 20 distilled
wat er, trefiseters peless prefepailpis/t) mallenatprd drdessaand asvidelh bbsl enilliitetarode
2.0 volts (direct c rr?nt) Electrical current density: S5A/ dnP

Hy dr ogePasYGWarY paeterahle.e cRhas{vibxataomaadth) dowen limiris Qobmilbneter pBenuad

TED oot | SOPBr it O iiingi 0l inire 5 &t%g%gﬁﬁékﬁégﬁaﬁ@dﬁééébiig‘ )
I . inthe, first e i, ntent.
e | P2 od EOEr AR s Realt bEme B, SN W ofh PP biere S SR B it

After cQpdtedbRliSePRAhAILI0 FriQYRI héutperi od of one nonth, stable collection of
30 hydrogen- oxygen gas was achi eved at a power consunption |ower than the

first wHOESHe@folysieitmeforably. petfofned afrbhadrtemppruhest 20180 70SC¥hdar 70 MM
X 850 mm X 340 mm (H) structure as the electrolytic cell, and using one
Hi f r er r elestmgak- ourgnf 1dBmsity oD oo B tA/dmPuf adisurshdwhy by MIGCakaéi thei ki

Sei sakughg (Core.) (product name) .as the vibratjion notor, the sane
structu aﬁ‘lﬁepf?xﬁ’é@’ %ﬁneéﬁ"FBg@Wr?é‘?ﬂt istextragted byryay ebe seahargb i0BAs

cond R B A e BB g Pots et btk . oo ot b
PoSi ti ORrdfing Gnbd¥es. VIIRE abiy Ofkicidd ' 'tﬁ?‘ﬁegﬁ daﬂ{bugﬁz’@f@%g?e@rﬁ@ﬁ‘ﬁe#ee menber

10B, the sane structures as In the first dand secon
uti|i zetydrogen-oxygen gas recovered from this gas generator. The hydrogen-oxygen gas is

collected in the required quantity in the accumulator and passed through a moisture
remover and fire preventer before being supplied to the combustion nozzle. This

15  combustion device can be utilized in boilers, gas cutoff equipment, generators, and
power sources for aircraft, automobiles, and ships, etc.

The hydrogen-oxygen gas generated by this invention is also known as the so-called
brown gas. This gas does not require air for combustion and therefore does not
generate environmental pollutants such as nitrous oxides during combustion.

20  FIG. 15 is a cross sectional view showing a variation of the vibrating-stirring means.
In this example, the base 16a is clamped to the installation bed 40 on the upper part of
the electrolytic cell 10A by way of the vibration absorbing member 41. A rod-shaped
guide member 43 is clamped to the installation bed 40 to extend perpendicularly
upwards. This guide member 43 is installed (positioned) within the coil spring 16b.

25 A transistor inverter 35 for controlling the frequency of the vibration motor 16d is
installed between the vibration motor 16d and the power supply 136 for driving that
motor 16d. The power supply 136 is for example 200 volts. The drive means for this
vibration motor 16d can also be used in the other embodiments of the present
invention.

30  FIG. 16 is a cross sectional view showing a variation of the vibrating-stirring means.
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The fourth enbodi nent inplenmented the sane as the first enbodi nent, has a
hydr ogen- oxygen gas collection rate of 2,000 liters per hour. The fifth
enbodi ment i nplenented the same as the second enbodi nent, has a

hydr ogen- oxygen gas 15 collection rate of 2,500 liters per hour. Both of
t hese enbodi nents represent a |arge i nprovenent. (Sixth Enbodi nent) O her

t han i a power supply suech as the SCR type 6-pha.se half ve. rectifier
pul selﬁogﬁﬁ ‘?{%ﬁ\flﬁ\ﬁﬁf ﬁsl%aé%’ép?‘iéﬂ’ﬂeﬁ W@%-}nemégtg 144 aﬂl@éfir@pﬁa‘\ggﬁmg

Techn ' Lon! 1 ssued;. i N kkan..Ko Shinbun in July 25,
To71, pREvet R BRRY R B o S A Bbebb BN B e TR st

hydr oggR: Oy 98P sKERACRIWE? ChliAd héher 148, 4 pb&?iﬁrﬁh§ﬁ¥st$]%{0ﬂ | Bed PAdf © of
the fact that energy consunption was less than in the first enbodi nent.

( Sev enixberidshgovardstn a2brectibe peigeadicuddrty the tntollaerdd40leSThdsbediden FIG 1
through FIG 3 as the |id nenber 10B, the sanme structure as in the first
enbodimembersatd4it 145 aredinsteiled Hpositigrad oxlyianthgasoil sprtime flBbn A aétable 3, 000

liters per, hour. This raje is a |large._inprovenent conpared to the first

enbodispet is fpmehbetwesn dhe hetterp edge of therunpes sideguide meamtpavidd, andther PND- 1
del | tif [ tifi . USI th 0155 2 vy ep t di gital
Cont r OfPRSECHER OLIR° VTR Fige @i HEar ot e Forationsif HEVEPTcED 34,

and us&l%%bgr Bgézt angul ar wavef orm pul se power supply (power-on 0.08 seconds,
power - 0 .02 seconds), the structure is identical to the seventh

ermbodimMeEnt17 i§hecrbysRaeRaIoNsME SRowR & YaliBEibh OF tﬁ@bﬁm@eﬁnésﬁég% fiehBES per

hour in spite of the fact that 5 energy consunption was |e han 1 n the
fil0st Ianthiclexemnple, fHeevipratimnimotorVisd isdnstatied oguhedower sids of ababragipav e
rendered the follow ng effects. (1) Using with the vibration-stirring nmeans

r evealmembee 16¢ sttachedy ta the uppertsidé et theoviprationweemberi 16 adthervbraion with a

bet | ect rod f 20 m|lJjnet | .1 wly, th
Gener PR QRSB Soenm AR akle the As D eIy I Ao de UXPUREONG i t 1
duci t . . t of hyd -
genor AR BRER AR ek R o ORGRERIE vor oved. () st g the.

o S 38140 IO s o SR DB, S s, 08 (e
ellgct rib@tingetirihgigeans. In this example (FIG. 18), the lowest vibrating blade 16f
is facing obliquely downwards. The other vibrating blades 16f are facing obliquely
upwards. The electrolytic fluid 14 nearest the bottom of the electrolytic cell 10A can
in this way be adequately vibrated and stirred and accumulation of fluid in the bottom
of the electrolytic cell can be prevented. The vibrating blades 16f may also all be set
20 facing obliquely downwards.
FIG. 20 and FIG. 21 are cross sectional views showing another installation state of the
vibration-stirring means onto the electrolytic cell of the present invention. FIG. 22 is
a flat view of that installation state. FIG. 20 and FIG. 21 are views taken respectively
along lines X - X’ and lines Y - Y’ of a cross section of FIG. 22.
25  In this state, a laminated piece 3 comprised of a rubber plate 2 and the metal plates 1,
T is utilized as the vibration absorbing member instead of the coil spring 16b. In
other words, the laminated piece 3 is clamped by way of an anti-vibration rubber 112
to a bracket members 118 affixed to an upper edge of electrolytic cell 10A by using the
metal plate 1’ and bolt 131. The rubber plate 2 is installed on the that metal plate I’,

30 the metal plate 1 installed on top of that rubber plate 2. This assembly is then
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15 remains small. (4) The present invention allows a flexible response to

| arge power demands by utilizing inexpensive electrical power at night, and
generati-ng and storing oxygen-hydrogen gas for use when needed. Uilizing a
dicrect current pul se waveform power supply for electrolysis allows even flu
ther savings in electrical power. 20 (5) The apparatus of the present

| nvent i GRtealateWSnistionkipdddBHytRs ks €16 HRd 11anks as a safe, non-hazardous
fuel supply source for cooking stoves. (6) Using the gas obtained fromthe

present Thewdhtstmn motoyilé ds damped by arteit 132dmba ibpation Bep5diD Mentert1a5s
conventional accunul ator (heat storage) air conditioning. (7) Using the gas
gener at 48 abipetai dlateek e rfthei yppentedge oégha)wbrmm 16gyissimatalled 25 way ef aedi at e
and | arge ni.ci trash and i|ndusirigl wastes jn an incjnerator. Trash
can in SHPQEW E@é For{‘i‘fai%‘i“ﬁ%"é%‘i Riethe it @qepg@qagﬂfa,bthgnﬁi i%b‘%,r ratsonileal
met hpd. The, appar.at us t resent pnventi.on ¢ be.utilized.to
supply fo&lg%r nged&)l eeP@S%n’a‘%aAﬁf‘ﬁﬁbF‘H@?S t}%ecﬁmf ?nsl'ﬂgﬂﬁ*r oEon MeEhet on can
serve ef ' : I 0ol i.ng ) ' or

i1 o5, VESTIETSY IATIG, £ GAbA R TR A NRE RS Blar?l ARILEE O

fuel pr danctionerf aipbdsatiea deseried IAFIA 1 bnd HBer 1856 inehy © MHeqRmphA¥d des
sati sfactory, uniformgas generation even wthout inplenenting a special

nmeans spidtead (gednlyribpetubber piatea?)i amtaibingFeHe ma2al plaGAllME’ tenddrs the
hydr ogen- oxygen_ gas.generator conprising an el ect ro!éi\;tsi c cell, an el ectrode

group f GiRFEHOR abRerking Ructiensidentignl tarthe g0 spring 16balseors wF1chI 1 ond

installed in said 5 electrolytic cell, a power supply for applying a
vol {lggeo c??%sb%‘g?’an%rrst el ectrode and sai d second el ectrode, and a gas

L 0! D108 O 8, Dk BOSTRARD 423 PR o1
wher ei N 23A corresponding to the states in FIG. 20 through FIG. 22, a (through) hole 5 is
formed in the laminated piece 3 to allow passage of the vibrating rod 16e. In the
example in FIG. 23B, the holes 5 on the laminated piece 3 are separated by a dividing
15 line into two sections 3a and 3b to allow easy passage of the vibrating rod 16e when
assembling the device. In the example in FIG. 23C, the laminated piece 3 forms a
ring-shape corresponding to the upper edge of the electrolytic cell 10A and an opening
6 is formed in the center section.
In the examples in FIG. 23A and FIG. 23B, the upper edge of the electrolytic cell 10A
20  is sealed by the laminated piece 3. The laminated piece 3 in this way functions the
same as the lid member 10B.
FIG. 24A and FIG. 24B are cross sectional views showing the state of the electrolytic
cell sealed by the laminated piece 3. In FIG. 24A, the rubber plate 2 makes direct
contact with the vibrating rod 16e in (through) holes 5 forming a seal. In FIG. 24B, a
25  flexible seal member 136 is installed between the vibrating rod 16e and laminated
piece 3 to seal the opening 6.
In FIG. 25A through FIG. 25E, a laminated piece 3 serves as the vibration absorbing
material. In the example in FIG. 25A, the laminated piece is made up of the metal
plate 1 and the rubber plate 2. In the example in FIG. 25A, the laminated piece 3 is
30  made up of an upper metal plate 1 and upper rubber plate 2 and lower metal plate 1’
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said generator further contains a vibration-stirring neans for stirring and
agitating 10 said electrolytic fluid stored within aid electrolytic cell,
and the -di stance between adjacent said first electrode and said second
el’ectrode adjacently installed within said electrode group is set within a
range of 1 to 20 mllinmeters. 2. A hydrogen-oxygen gas generator according
to clai

1, wherein. said gas, trappi ns_Ls .cqonprised of alid nber
i nst al OBRr § ll?ré’ﬂaé?ﬁtzroﬁ??‘h%%%gpgqﬁﬁﬁ&aiﬁg Wﬁ?ﬁﬁ%‘?ﬁegé’éecé@tlﬁﬂ% €on tube
connecti t - xt.ragtion outlet forned,on.said lid
rembert? G Sl a U b09ET. S LR SRR EPRICZ A it BorcRET P ey ci
said W i G Ed i l+sqd i f Ay neans
ot Al T B R g o nBef bl AR bl o o
gener aubber platsssinfthe 12Rinvithd pidca@ oaint foi exdrplecsheefibiol Y6 5Gpicek) | Inathd bl ades
unable to rotate are installed on at |east one |level of said vibrating rod,
and t paessnb iavantpnirthevibratidy abserbing 1ember2@m #eo the.cothpriset pll oolyetheoxygen
gas gen {)at r according to claim3, wherein said vibration generating nmeans
is ing'tlg ¢Td§a‘r}€i-th a vibration absorbing material on the upper side of 25
said ectrolytiic cell. 5. A hydrogen- en, gas generatqr accgording to
cl ai m%amg\ﬁ r%‘?q]l’ %&d%ﬁ?’ft‘?@#‘&&%&ﬁa@%sﬁ‘@%ﬁ% i Qy%ﬂjﬁéfg?et %??%W ppor t
tabl e t i r i r - S
gener ApSAF AL PREYE, The fhoRtuts o if e ia® BAT PR GINIERERT .
conpriigesh ab MillindtdBMIEbwbVS! dhdt8pRite KRk bxahfAd, F QleVintert&lidte AREA1A WEQ ss
24 hydr ogen-gas extraction tube connecting to a hydrogen-oxygen gas
el0r agilaterl’ | ditectly rclesdpeshtosmiethberdotierblean tlennsantbdvpibeeadanipe thid ext ends
t hrough said lid nenber, and a_sealing neans between said |id nenber and

sai d adimgnsign fpm BddoOpnidlimetersf the vibrating rod and al so prevents
th . of -hyd - OX . 7. A hyd n- o en ener at or
acoor SRRLERS BIERPOT VAOLE Pa JaBbo HEvole BFehar (ha RrPTALERaPaCt r ode
or sai 5,00 [ lot i I e hirst aspect of the
"nvent RS s 268 2 0ThE BR: Dl 2l £ o bierabl A hrhibn BNERG
hy dr 0G@NsRGRANIFISRETET, alTHe GHREIpRE §R @gﬁb&ﬂa},hﬂﬂsr%& SHedriRgWer

supply is a direct current pul se power supp 10 9. A hydrogen-oxygen gas
géber abséilignazedindeb 22 ikicfahhgnad pryfdrde 6f 635 Jenkefes 20t paifeabRshatessr i bed in
claiml, and utilizes electrolyte fluid consisting of 5 to 10 percent

wei ghtelangatioh Lofe2%¥ percent ovlmorec Rabber apecified FE uge e sydthetic Adbhen 70

degrees .centigrade, to perfqQormelectrolysis of the electrolyte fluid to
r egch mglu Sectg r icggqrokl%ﬁqge nkubber, nitrile ¥'ubber, mtrﬂe-chloropheng rubber,

styrene-chlorophene rubber, acrylonitrile butadiene rubber, isophrene rubber,

ethylene propylene diene copolymer rubber, epichlorylhydrine rubber, alkylene oxide
20  rubber, fluorine rubber, silicon rubber, urethane rubber, polysulfide rubber,

phosphorbine rubber. The rubber thickness is for example 5 to 60 mi]]j.rnetérs.

In the example in FIG. 25E, the laminated piece 3 is made up an upper metal plate 1,

a rubber plate 2 and a lower metal plate 1' The rubber plate 2 is made up of an upper

solid rubber layer 2a and sponge rubber layer 2b and lower solid rubber layer 2c. One
25  of either the lower solid rubber layer 2a and 2c may be eliminated. A stack or

lamination comprised of multiple solid rubber layer and multiple sponge rubber layers

may also be used.

FIG. 28 is a cross sectional view showing a variation of the vibration stirring means.

In this example, the vibration motor 16d is installed on the side of the electrolytic cell
30 10A. The vibration member 16c extends horizontally above the electrolytic cell 10A,
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density of 5A/dn2 t0 20QAIdnR. 15 10. A hydrogen-oxygen gas generating

met hod according to claim9, wherein said electrolysis is perforned in said
el ectrolytic cell sealed by said |lid nmenber. 11. A hydrogen-oxygen gas
generating method according to claim9, wherein said electrolytic material
is a water-soluble al kali nmetal hydroxide or an alkali rare-earth netal

hydr oxi dfhe vBratidn Miehihef 06€1-iA¥WUEH oFBSthASTIaRinsNSd Bk hOAl BGeAldidrghisO
claim9, wherein said power supply is a direct current pul se power supply.

WE0155 2§pe allows the lid member 10B to be easily attached or detached from the electrolytic
CAA% AL A AY.A LA Y. A AY. A Y. A y. As& Af . As9. AS. AL. Aye. As9. ASy. As9. Ay. As9. A
@ A3L. AlcelAlLOA] yi dyci

it A el i sl sl
B e
5])8;] (Z:a]égg‘]ﬁg%] cal cf%uv%l ﬁ] WF ] c%]ncgl}' é%'ﬁg] ca &%5?? %Ia—é%%%a &@1\}2% %

| 1.JOLNNNORRRRIASbuichcgheXHs o ¢hd tid] meibet q0B: aker'ad Sgrab Ci@]f&%lé@hf dlisal ca] C
a) ca] ca] caﬂ ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] caI Vr ZyZ| ZZZe[ ]t~ a. c5c8
c: c<c4d:enclosure member 63 to allow electrolytic fluid to flow into the lower section immersed
ddM g} | @ G JI M nHopr sauytoj e [V] ca] ca] ca] ca] ca] ca] caU] ca] ca] cal ca] ca] ca] ca]
c"a] gg] é’&] ﬁ Yida] éawafd%'r} aé"c@ﬁ]—fcbf dasipdled ]t@a]lmqmdama nwnmaygl

Cg%ga](:]g]bgartﬁg%é&@ E% %ﬁ&é% ca}ca}iqg]vcaflﬁg]rlca(] carm’ (])g]fgrx? ?%5 %a] cajc

aU] ca] cabealpiate ﬁﬁﬂl%@]k@@’}’ ﬁﬁhﬁ@kﬁ@i&é\ﬂ%ﬁﬂs%fﬁﬁi@&hfﬁe&ndosure member

NN we rrhc"Y] ]]1ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]ca]ca

] ca] ca] €8] onjadajstaknt by aheacof ] seafsce. # AG@R)Pthd vertizh] ¥bditionjof ahea] ca] c
a] cal] ca] caU].ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] cal ca] ca] ca] cal ca] ca] ca

] ca] ca] @9‘]&?3313‘]99@@1@“29 adingiexihe) el deyed abevy the| & ]mu%/s: ﬁ?ﬂ alilj ca] ca]
vibiee thhie bipktny the saven L#SS‘RS%?} T Loome () viovee () 1098 ()-
Lovee | ?‘qﬁ% T8 e JER T e RIGEIE R 19 mendi B she ribrasion stimin

! i 109Bénd s Stk Widtg (this Hpe bP HSm by MCsEa1yd QiMEHrd O Bretimble H0fid OB

case, in order to improve hydrogen-oxygen gas recovery efficiency and prevent the

electrolytic fluid from scattering (into the air).

20  The present invention can also be applied to gas generator device to separate and
recover the hydrogen and oxygen by electrolysis by installing a film between the anode
and cathode at intervals to separate the hydrogen and oxygen. This type of
separation and recovery gas generator is described for example, in a report entitled,
“Development of 2500 cm? Solid Polymer Electrolyte Water Electrolyzer in WE-NET”

25 by M. Yamaguchi, et al.

The embodiment of the present invention is described next. The present invention
however is not limited to these embodiments.

(First Embodiment)

Utilizing the device as described in FIG. 1 through FIG. 3, but with the lid member

30 10B described in FIG. 29, hydrogen-oxygen gas was generated and collected under the
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y109B&y$109B& ()- "109B& ()-s $109B& ()-

"109B& (*) - s" 109B& ()-s!*If10%e& ()- UDvdEnbC F

y109B&* 109B& () -f ($109B& ()-!"10%B& ()-s!"10%& ()-sy$109B& ()-"109B& ()-sv

{dE / 10B 10By>y109B&' ()- @ 109B&' ()-3"109B&' ()-sS1$109B&' ()- /" 109B& () -
% rp. /laL$10%/& ()--! XL$10%®/ 2/ & ()-- L$10% & ()--!

L$10% 1)‘1ch11 ¥R ()-10% & ()- 10B2.[;}\:./!aL!y& $10%/ /& ()--

| Skl o] P dyper 10 $18?“>°Jgi”of/;; ¢ 0 9%2‘6/&& Qo esIE e O

& () - -NIkRSHRUReRhG dtaifieshl NN & (
+1dEj =Tallly$10% & ()-"10% & () - l\/$10%&() "10% & () -

$10% &7(0)mml()%1§36@)mm+'>¢ >890HASOE) =! al! ! y3" 109%& ()-s110% & ()-*"10% & ()-M
$10% & ()-!"10% & ()-M "10% & () - Mbp$$$$$$$$xnbCl aL! !, 1 10%&' () - 10*
5 Vibration generating means :
Vibration motor ; Uras Vibrator manufactured by Murakami Seiki Seisakusho (Corp.)
(product name), 250W X 3-phase X 200V, 2-axis type,
Vibrating blades : Manufactured from stainless steel (SUS304), 6 blades
Vibrating rod : Manufactured from titanium, 12 mm diameter
10  Spacers : 12 pieces, manufactured from titanium
Clamp members for vibrating blades ; 12 pieces
Packing for vibrating blades : 12 sheets, manufactured by Teflon (registered
trademark)
Electrode group :
15  Anodes : 50 sheets, made from platinum plated titanium alloy capable of long-term use
without film oxidation
Cathodes : 50 sheets, made from titanium alloy
Insulation frame : Synthetic rubber, thickness 5 mm
Electrolytic fluid : KOH added as electrolytic material at 8 percent by weight to
20 distilled water, temperature 55 “C, pH10
Voltage applied across cathode and anode : 2.0 volts (direct current)
Electrical current density: 5A/dm?
Hydrogen-oxygen gas collection rate was 1,000 liters per hour.
(Second Embodiment) |
25 Other than utilizing an AC multiplex current as described in “Electrochemistry”
(Society of Japan) Vol. 24, P. 398 - 403, and pages 449 - 456 of same volume, the same
structure as in the first embodiment was utilized.
Hydrogen-oxygen gas collection rate was 1,200 liters per hour.
After continuous operation over a period of one month, stable collection of

30 hydrogen-oxygen gas was achieved at a power consumption lower than the first
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))b)i)) teisiamashal ! | 31#109& ()- *! 109%&' () - F(g#10% ()- y&L0%& ()-$" 109%& () -

"100& () -0+ 5,0, xmb@aLl! !, YI0%&' ()- 10 10 10>S109%& ()-3: 10%& ()-
3nt 10%& (Third FrhboWidien}) ~, S---. . L/ dEnb@aL! ! ! "10% & () - M 10%&' () - M&
109 ()-"109%& ()-s"10%& ()-s"10% ()-sL/ O/ ROO11dEnb@aL!!!!"109%& ()-"!"10%

& () - $1uder thar ugng a( 370 mpook 850 MYk’ 840 méBB 4tradiarb @ dhe electrolytic
o0 ( PHibaandsusngse. Filteross JH7R0T) 80Fs S 40He enty reamodachered 8109%
oxo0 . AirkR S Seiny RS (ot GRRR vhme) oo e heasian metes thesamee e () -
@ X981 0%{chirPasTh TR firkt shbotithént s utilized.
Hydrogen-oxygen gas collection rate was 800 liters per hour.
(Fourth and Fifth Embodiments)
Other than using the seal described in FIG. 20 through FIG. 24B at the position for
10  the vibration-stirring means not attached to the lid member 10B, the same structures
as in the first and second embodiments were utilized. |
The fourth embodiment implemented the same as the first embodiment, has a
hydrogen-oxygen gas collection rate of 2,000 liters per hour. The fifth embodiment
implemented the same as the second embodiment, has a hydrogen-oxygen gas
15  collection rate of 2,500 liters per hour. Both of these embodiments represent a large
improvement.
(Sixth Embodiment)
Other than using a power supply such as the SCR type 6-phase half-wave rectifier
pulse power supply as described in P.367 - 368 of “Electroplating Technology
20 Compilation” issued by the Nikkan Kogyo Shinbun in July 25, 1971, the same
structure as in the first embodiment was utilized.
The hydrogen-oxygen gas collection rate of 2,200 liters per hour in spite of the fact that
energy consumption was less than in the first embodiment.
(Seventh Embodiment)
25  Other than using the components described in FIG. 1 through FIG. 3 as the lid
member 10B, the same structure as in the first embodiment was utilized.
The hydrogen-oxygen gas collection rate of 3,000 liters per hour. This rate is a large
improvement compared to the first embodiment.
(Eighth Embodiment)
30  Other than using the Power Master PND-1 model multi-function rectifier using the
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15 remains small.

(4) The present invention allows a flexible response to large power demands by
utilizing inexpensive electrical power at night, and generating and storing
oxygen-hydrogen gas for use when needed. Utilizing a direct current pulse waveform
power supply for electrolysis allows even further savings in electrical power.
20  (5) The apparatus of the present invention allows utilizing cassette fuel tanks as a safe,
non-hazardous fuel supply source for cooking stoves.
(6) Using the gas obtained from the present invention provides an air conditioning
apparatus superior to conventional accumulator (heat storage) air conditioning.
(7) Using the gas generated by the present invention allows combusting small,
25  intermediate and large municipal trash and industrial wastes in an incinerator.
Trash can in this way be incinerated without pollution in a highly economical method.
(8) The apparatus of the present invention can be utilized to supply fuel to boilers and
gas turbines, etc.
(9) The present invention can serve effectively as a clean, non-polluting gas generator

30 device for cities.
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| '19$%ssaid electrolydit2Buidloqteszd, within aid electrolytic cell, and the distance between

<=>? @GABCDEFGHI JKL MNQPORSTUVWKYZ[ \ | ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
@;d%?:%nt said first electrode and sai% s]ecoid electrod% atijacently Fi).gstalled Wig{)jn said

electrode group is set within a range of 1 to 20 millimeters.

2. A hydrogen-oxygen gas generator according to claim 1, wherein said gas trapping

means is comprised of a lid member installed on said electrolytic cell, and a
15  hydrogen-gas extraction tube connecting to the hydrogen-oxygen gas extraction outlet

formed on said lid member.

3. A hydrogen-oxygen gas generator according to claim 1, wherein said

vibration-stirring means is comprised of a vibration generating means containing

vibrating motors, and a vibrating rod is linked to the vibration generating means for
20  vibrating within the electrolytic cell, and blades unable to rotate are installed on at

least one level of said vibrating rod, and the vibrating motors vibrate at 10 to 200

Hertz.

4. A hydrogen-oxygen gas generator according to claim 3, wherein said vibration

generating means is installed with a vibration absorbing material on the upper side of
25  said electrolytic cell.

5. A hydrogen-oxygen gas generator according to claim 3, wherein said

vibration generating means is supported by support tables separate from said

electrolytic cell.

6. A hydrogen-oxygen gas generator according to claim 3, wherein said gas trapping

30 means is comprised of a lid member installed on said electrolytic cell, and a
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hydrogen-gas extraction tube connecting to a hydrogen-oxygen gas extraction outlet
formed on said iid member, and said vibrating rod extends through said lid member,
and a sealing means between said lid member and said vibrating rod allows vibration
of the vibrating rod and also prevents the passage of hydrogen-oxygen gas.

7. A hydrogen-oxygen gas generator according to claim 1, wherein at least one of
either said first electrode or said second electrode contain multiple holes. In the first
aspect of the invention, the power source is a direct current pulse power source

8. A hydrogen-oxygen gas generator according to claim 1, wherein said power
supply is a direct current pulse power supply.

9. A hydrogen-oxygen gas generating method utilizing a hydrogen-oxygen gas
generator as described in claim 1, and uﬁ]izes electrolyte fluid consisting of 5 to 10
percent weight by volume of electrolytic material at pH7 up to 10, at 20 to 70 degrees
centigrade, to perform electrolysis of the electrolyte fluid to reach an electrical current
density of 5A/dm2 to 20A/dm?2.

10. A hydrogen-oxygen gas generating method according to claim 9, wherein said
electrolysis is performed in said electrolytic cell sealed by said lid member.

11. A hydrogen-oxygen gas generating method according to claim 9, wherein said
electrolytic material is a water-soluble alkali metal hydroxide or an alkali rare-earth
metal hydroxide.

12. A hydrogen-oxygen gas generating method according to claim 9, wherein said

power supply is a direct current pulse power supply.
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