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LIQUID FUEL REFORMING APPARATUS 

BACJ(GROPND or THE Xft.VENT:tON 

Field of the Invention 

The present invention relate$ to a liquid fuel reforming 

apparatus, more particularly.to: a liquid fuel reforming 

apparatus which can reform, for example, liquid fuels to be 

employed in internal combustion engines such as gasoline 

engine, combustion apparatuses for boilers, etc. or gaseous 
fuels such as liquefied natural gases (LNG) so as to improve 

combustion efficiency in the internal combustion engines and 

combustion apparatuses, as well as, to ·reduce nitrogen 
compounds. (NOx) contained in the exhaust gases. 

Description of the Related Art 

Various means for achieving substantially complete 

combustion of gasoline in a gasoline engine loaded on an 

automobile have so far been proposed. These means are 
intended.-to improve.fuel° consumption efficiency and to 
decrease nitrogen compounds (NOx). contained in the.· exha~st 

gases. For example, there is know~ a fuel. consumption · . 

improving apparatus consisting of a plurality of permanent 

magnet pieces arranged annularly at predetermined ~ntervals 

around a fuel feeding pipe through which gasoline is force­

fed from a tank by a pump to a. carburetor. According to 

this fuel consumption improving apparatus, the molecular · 

arrangement of g?Lsoline ·flowirig.through the pipe is modified 

by the magnetic field induced by these permanent magnet 

pieces ~o effect so~called activation of the gasoline 

whereby to achieve. improvement of fuel consumption·. 
Meanwhi1e, there are some- other means appearing on the· 

· matket advertising that they can give excellent igni~ion 

t ~parking and can improv~ gasoline combustion efficiency by 
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merely winding a special band around.the_"joint between a 
high-tension cord extended from an.ignition coil and an 
engine ignition plug. 

However,. in fact, these fuel consumption improving 
apparatuses desm::-il>ed above do not-exJ'.iibit as much effects 
as the proposers t:hereof assert, nor significant improving 
effect is experimentally demonstrated. For example, ·it c~ 

. . 
be surmised that in the latter means consisting of permanent 

. . . 
·magnet pieces arranged ~ul_arly. arou~~ . th~ . fuel . feeding 
pipe, the magnetic field "induced by ·the permanent magnet. 
pieces is acted upon the ga$oline to spin_ele~trons on the 

. . 
mqlecular level so as to modify the moleculaJ:: arrangem~nt:; 
and effect.activa~ion of the fuel. However, the magneeic. 
field induced by the permanent magnet pieces is exerted to 
the gasoline indirectly from the outside of the fuel· feeding 
pipe, and furt~er the.direction of .the magnetic field is 
fixed. Accordingly, the magnetic field. do~s not seem to ·be 
powe~ful enough to modify the molecular _arrangement. . . . . . 

Further, referring to the former.means which is a special 
band wound around the ignition plug, the reason why such . 
means can increase combu~t.ion efficiency remains absolutely 

lineluoidated, and.no s~gnificant data is obtained, as m19~t 
be expected. 

StJHMARY or 'l'lJI ];mzENTXOlf 

It is an objective of the present invention·to provide a 
liquid fuel reforming apparatus capable of reforming liquid 

. . 
fuels, which has·been unattainable by . .any of the prior art 
fuel consumption improving apparatuse~, so a.s to J.inprove 
combustion effici_ency in internal oombust.ion engines or 
co~ustiop apparatuse~ and realize ·.:i.mprov~~ent of fuel 
consumption, as well as, reduce nitrogen compounds- (NOx) 

con~ained in exhaust gases. 
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In order to .overcome :the _problems inherent in .. the _prior art 
and suitably attain the intended objective.of the present 
invention, the liquid fuel reforming apparatus according to 
the present invention comprises a.bobbin main body 
containing a fuel passage through which ·a liquid fuel such 
as gasoline and a combustible gas passes; a coil having .. a . . . . . . . . 

predetermined nmnber of winding formed around the bobbin 
main body; and a multi-faced magnetic metal material sealed 
in the fuel passage,. which permits passage of the liquid 
fuel ~eing brought into contact therewith;·wherein the 
liquid fuei is adapted to be reformed.by applying a 
predetermined voltage across the coil to induce a magnetic 
field and effect magnetization of the mu.l.ti-fac~d magnetic 
metal material co1_1ta.ined in the fuel pas.sage . and by allowing 
the liquid fuel to flow through the fuel. pa·ssage in contact 
with the magnetized-multi-faced magnetic metal material~ 

Likewise, in order to overcome the problems.inherent in the 
prior art and suitably attain the intended·objective of the 
present: invention, the· liquid fuel reforming app~ratus·. 
according to the present invention. comprises.a bobbin main 
body containinq_ a fuel passage through which a liquid fuel 
such as gasoline and a combustil;>le gas passes; a .~oil having 
a predetermined number of winding formed around the bobbin 
main body; and a multi-faced amol;phous_metal material sealed 
in the fUel passage, "wh~c~ permits passage of the liqu~d 
fuel being brought ,int~ contact therewith; wherein the 
liquid fuel is adapted to be· refo~ed by applying a· · 
predetermined voltage across.the coil to induce a magnetic 
field and effect magnetization of the. multi-faced amorphous 
metal material contained in t~e fuel passage and.by· allowing . .. " ·. . . 

the liquid fuel to flow through.the fuel·passage in contact 
with the magnet;ized multi-faced amorphous metal material.· 

12x1r psscRXPTXQN or THI pRAw:rRGS. 
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The features of the present in~ention that: are believed.to 
be novel are set.forth. with.particularity in the appende~ 
claims. The invention, together with the objects·and . . 

advantages thereof, may best be Understood.by reference.to . . 

the following description of the presently pref erred 
embodiments taken ·in conjunction·· with the accompanying· 
drawings in which: · 

Fig. 1 is a longitudinal cross-sectional view of the liquid 
fuel ref orminq apparatus according to a p~ef erred embodiment 
of .the present invent.ion; 

Fig. 2 is a partly out-away perspective view of the liquid 
fuel reforming apparatus shown in Fig. 1; 

Fig. 3 is an explanatory view showing a state where the 
·liquid fuel reforming apparatus shown, in Fig. 1 is connected 
to a fuel supply system of an.automotive engine; and 

Fig. 4 is a table showing results of fuel consumption test 
carried out using a ma~etizing apparatus ·util~zing an 
amorphous.metal. 

n•:rArpn 01sca:rvw:ro• or ,,.11 'Ul'IBUP 1aopxMJ11w 

A pref erred embodiment of the present invention will be 
described below referring ~o the attached draw~ngs. In the 

. . . . 
preferred embodiment, the reforming apparat~s employing a 
multi-faced ~orphous · metal materia.l- _is attached to a 
gasoline engine. Fig. 1 shows a lopgitud:J.nal cro_ss­
sectional view of a·l!quid.fuei retorming apparatus 10 
according to the pr~fe~red embo4im~t of.the 4lvention.· The 
reforming apparatus 10 basically consists of ~ cyl~ndrical 
bob~in main body 12 made of ·a nonmagnetic material, _a coil 
l4·:·1:1ound around the bobbin main ~ody 12, a fuel passage ·16 

t ~efined through the bobb~ main body 12 and ·a multi-faced 
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amorphous ~etal material 18 sealed in the fuel passage 16 to 
permit a liquid fuel to flow through the passage 16 being 
brought into contact with the multi~faced amorphous metal 
materia1·1a. More specifically, the bobbin main.body 12 is 
made of a nonmagneti~ material such as a r;i.gid synthetic .· 
resin and has a pair _of flanges 20 having a predetermined· 
diameter at each long! tudina.l end thereof. A through hol.e 
serving as a fuel passage 16, ·which permits pa~sage of a 
liquid fuel such as gasoline and a combustible gas, is 
defined through the bobbin main body 12 along the axis 
thereof. The liquid passage 16 has an expanded portion 
(chamber) 22 substantially at the middle, in·which the 
multi-faced amorphous metal material 18 (to be describe 
later) is contai~ed. 

Therefore, in order to facilitate pr_ocedures of introducing 
the multi ... faced material 18 into -the· chamber 22, one o"f the· 

flanges 20 is preferably provided with a separable lid 24 
~hich is detachable wit~ respect to the open end face of · 
that flange 20. :A seal ring·23 having high oil erosion 

resistanc~·is applied to the separable 1id_24 so as to 
secure liquid tightness_ ·w_ith re~pect to the chamber 22. The · · 
open end face of that flange 20 contains ~ plurality of 
fem.ale screws 25 arranged in the circumferential direction 
at predetermined centraf anQtil.ar intervals, while the 
fitting face of the separable lid 24 also contains.a 
plurality of through holes 26 arranged in the 

. . 
circumferential direction at predetermined central angular 
intervals. The separable lid.24 can be securely fixed to 
the flange 20 by scr~win9 bolts 28 into the corresponding 
female screws 25 and through holes 26, ~e$pectively. The 
separable lid 24 and the.other flange·20 each has a nipple· 
30, communicating to the fuel passage 16, to protrude 
therefrom outward in the axial direction. These nipples 30 
are·:-=conne_cted to a ~ipe ~6 communicating to the outlet side 
,o~ a"fuel pump 34 (to be described later) and to a_ pipe 40 
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communicating to.the inlet side of a c~buretor 381 

respectively (see Fig. 3). 

Over the.zone between the flanges 20 on-the cylindrical 
circumference of the bob~in m~in body 121 . is.wound, for 
example, an insulated copper wire having a· diameter of 0.5 
mm about 2000 times to constitute the.coil 14. Lead wires 
32 are extended from the winding head.end and win4ing tail 
end of the coil ·14, and they are to be connected to a 
predetermined DC or AC power soµrce. For example, a DC 
voltage of about 12 Vis applied across the.coil 14, or an 
AC voltage of about 12 v is applied as necessary across the 
coil 14. 

A multi-faced material 18, for example, C?f an amorphous 
metal is .containec;f in the expanded ·porti.on. (chamber) 22 ~f­

t~e fuel passa~e 16. In order to introduce.the multi~faced 
amorphous metal mate~ial 18 into the chamber 22, the 
separable lid 24 is removed from the flange 20.of the bobbin 
main body 12 t~ open the chamber 22, as described above, and 
after a necessary amount of the multi-faced ~orphous_ metal 
material 18 is introduced.~into the .cha,mber 22_, · t.Q.e separable 
_lid 24 . is applied. to th~ open ·and face of t~e flange 20, ·. 
followed by- screwing of ·the b~lts 28 into the .corre~ponding 

. . 

female screws 25 and through holes 26, respective~y, to fix 
the.lid 24, 

. . . . . . 
T~ amorphOU$ metal is pr¢er~ly selected.from those which 

. . . . . 
have high magnetic pe~ea.bility and excellent erosion 
_resistance and suitably. includes .t~ose containing Fe, Ni,.· 
Si_, Co, B, Cr, · etc. For ·example, Ani-Fe73Si10B12 employed as 
an iron core material, Atn-Fe3Co70Si10B1s·suitably employed as 
a high magnetic permeability material, etc~ can ._be used. As. 
the" multi-faced amorphous metal ·.:materi~l 18, .. a. random. 
aggregate of crumpled amorphous metal ribbon can be suitably 
employed. Alternatively; the multi-faced amorphous metal 

I . 
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material 18 may be a random aggregate·of cr~pled.reticular. 

knitting of amorphous metal filaments. 

The multi~faced amorp~o~s metal material 18 used in the 

above embodiment may be ·replacect with.a multi-faced magnetic 
. . . . . . . . . 

metal material 18. As the magn~tic metal, for ell'.~le, a· 

ribbon of iron-containing metal having an-erosion-resistant 

plating is employed. More prefe.i;:-ably, the .. magneti.c met~l- is 

selected fr9m those ~hich have".high magnetic permeability 
. . . . . .. . . . 

and excellent erosi.on .res:i,stance. In this case, as the 

multi-faced magnetic metal materia~ ~8, a random aggregate 

of crumpled magnetic metal Fibbon can be suitably employed. 

Alternatively, the multi-faced magn~t.ic~ metal material 18 

may be a random aggregate of crumpled reticular knitting of 

magnetic metal filaments. 

Next, an actual use of the· reforming appar~tus according to 

the embodiment.will be described. A predeterminea amount· of 

multi-faced.amorphous metal material 18 is introduced 

beforehand into the fuel passage 16 of the bobbin main body· 

12 constituting the ref or.ming apparatus.. The nipples 30 of 

the bobbin main body 12 are connected to the. pipe 36 

.communicating to the outlet side of the fuel pump 34 and to ·· 

the pipe 40 communicating to the inlet si~e of the 

carburetor 38, respectively. :.Accordingly, gasoline, which 

is force-fed from a·fuel tank 42, by the fuel pump 34 

through the pipe 36, passes through the fuel passage 16 

defined in the bobbin· main body 12 and then fed through the 

pipe 40 to.the·carbµretor 38. In this process, .the gaso~ine 

flowing through the fuel passage 16 is brought into ··int:ixnat.e. 

contact with the multi-faced amorphous metal material 18 .• 

Meanwhile, the·coil 14 wound around the bobbin maip body 12 

is connected via the lead wires 32 to.an on-ve~icle battery 

44, . which appl_ies a . DC voltage of 12 V across the coil 14 • 

The····.12 V·DC vo.ltage may be converted into an alternate-

t ~urrent employing a·converter to apply a· predetermined 
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voltage of alternate current across the coil 14. It should 
be noted here that, when the gasoline is to be fed to a 
gasoline engine and burned therein, as described above, .the 
revolution.· of the engine may be detected by a sensor to 

convert the direct current supplied f r~m the on-~ehicle 
battery 44 to an alternate ·current having a frequency. 
synchronous to the. revolution detected by the sensor and 
.then to apply . the· AC -voltage across the ·coil 14. Further, 
the DC voltage· or the AC voltage.appiied across.the coil 14 

may be adapted to be interrupted at regul~r .or random 
intervals by a suitable switching circuit . interpose_d between 
the battery 44·and the coil 14. 

A magnetic field is induced by applying a predetermined DC 
voltage across the coil 14, and the- magnet~c field acts upon 
the multi-faced amorphous metal material 18 contained in t:he 
~xpanded portion (chamber) 22 of the fuel passage ·16 to 
p~~erfully magnetize the materiai 18. If the gasoline i~ 
force-fed ~Y the f:Uel pump 34 tq ·the .. bobbin .·main body 12 in 
this state, tbe gasoline flows ·in contact with the 

. . 

powerfully magnetized multi-~aced amorphous metal material 
· 18 · and. reformed thereby. More· ·specifically, it can be 
considered that the gasoline.flowing through the fuel 
passage 16 -is exposed to magne~ic act"ion:s exer:ted from many 
dir.ections, when brought into direct contact with the 
magnetized multi-faced amorphous me~al.material 18, and thus 
the carbon-hydrogen bond~ ~o~stituting the gasoline become 
unstable to release ions (so-called ionization) • 

This ~onization improves (activates) Qonding of the gasoline 
with oxygen when it is burned in the engine, to enable 
substantially complete combustion of the gasoline. If the 
gasoline ~s burned stlbstantially compietely, not only 
exp;osive force in the cylinders can be increased but also 
dis"c;narge pressure can be lowered, also reducing nitrogen 
t~ompounds (NOx) contained in the exhaust gas. The increase 
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in the explosive force brip.gs a~out . inc~ease "in the engine · 

horse power and in the torque. Meanwhile, ·the reduction in 

the discharge pressure brings about-reduction in the 
. . . . 

-resistance of discharge gas in a muffle~ and in~rease in 
.. 

response or impact when an accel~r~tor is stepped on, 
. . . . . 

allowing the engine to exhibit the maximum engine 

performance. :tt should be noted that while significant 

effects can be recognized, as data of Test Example (to be 

described later) Show, by loading the reforming.apparatus 

according to the present invention, the reason why liqu~d 

fuels such as gasoline can be reformed is not t~eoretically. 

elucidated.yet.· Accordingly, the description refer~ing to 
. . 

th~ ionization is based on an·as~umption and $..snot 

necessarily a theoretically elucidated result. 

Test Example 

'l'he reforming apparatus according to ·the. _present invention 

was tested under the following conditions, and the resul~s 

are summarized in Fi~. 4. 

Place of test: 

Date: 
Test l'!'lode: 

Tested on: 

Engine model: 
Transmission: 

Dri,ving mode: 
Gasoline: 
current': 

Nissan Koki·Kabushiki-Kaia.ha. 

January 311 1995 
· chassis dynamometer · · 

March, . 
. manufactured by Nissan . Motor Co. I Lt~. 

(Vehicle Serial No. Kl0:--.806209) 
: . 

MAlOS 
Three-step automatic ~ransmission 

10 to 15 ~ode driving 
Lead-free 
nc ·12 v 

This test clearly demonstrated that .not only improvement of 

co~u$tion efficiency and reducti9n of ~el consumption in 

the.gasoline engine can be achieved, but also nitrogen 
. . .. 

1 compounds (NOx) contained in the exhaust qas can. ·be reduced.·· 
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The liquid fuel to be r~formed by the apparatus of· the 
. . 

present inven~ion is not limited to petroleum liquid fuels . . . . . . 

such.as gasoline and light" gas oil, b~t the· reforming 
apparatus. can be applied for .reforming alcoh<?lic liquid 
fuels and qaseou.s fuels s~ch as natura~ .gases and coal 
carbonization gas to exhibit similar effects. Further, use 
of the ref oming apparatus of the pres~nt ~vention in a 
combustion apparatus etc. such- as a boiler can achieve 
complete combustion of liquid fuels such as heavy.oil and 
gaseous fuels such as natural gases to. achie~e improv~t 
of combustion eff~ciency, reduction .of fuel consumption·and 
reduction of nitrogen compounds (NOx) contained ;i.n the· 
exhaust gas. 

·The reforming apparatus ~ccording to th~ present invention 
is useful not only for reforming l;quid fuels, but also for 
reforming water, aqueous -solutions and variQus kinds of 
other so1utions. For example, when a predetermined voltage 
is applied across the co~l i• while water is passed through 
the reforming apparatus 10, the water flowing through the. 
apparatus 10 being brought into contact with the multi-face~ 
amorphous metal material comes to have an increase.d pH le.vel 
and smaller water molecule clusters. ·Accordingly., 
perm~ability of .. the water is incz::ease~, so that the thus 

. . 

treated water can be employed:as a waterf9r·removing scales 
. . 

deposited ~n the .inner wall surface of w~ter piping of a 
boiler, a laundry ·water,. a dish-wa.shing water, a 
semiconductor clean;l.ng water 1 · a bath_i.ng_ water or. a :raw water · 
for preparing· chemical .solutions etc~· F-urt.her, ,alcoholic 
and nonalcoholic beve~ages an~ other aqueol.;lS ~olutions ca,n . 
be reformed by passing them through the reforming ~pparatus, 
and thus these solutions likewise come to have i.no~eased ~H 
levels and smaller .water. mole~le clusters:. ~erefore( the . . . . 

thus reformed alcoholic and nonalcoholiq beverages and other 
aqdeous solutions enjoy a merit in that they can be absorbed 

1 ~xtremely well in human bodies and other· animals or plants. 
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Although only one embodiment of .the present invention has 
been described herein, it sho~ld be apparen.t to .. those 
skilled in the art that the present invention may be 
embodied in many other specific forms without.departing from 
the spirit or scope of. the invention. ·Therefore, the 
present examples and the embodiment are to.be considered as 
illustrative and not restrictive, and-the invention is not 
to be limited to the.details given herein,.but may be 
modified within the scope o~.the appended.claims. 
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What is claimed is: 

1. A liquid fuel .. reforming apJ?aratus comprising: 
a bobbin main body (12) containing. a fu~l passage· _(16) 

through which a liquid fuel .such as gasoline and a 
combustible gas passes;· 

a coil (14) ·having a predete~ed number _of winding 
formed around the bobbin main body. (12); and 

a multi-faced magnetic met~l material. (18) sealed in 
the fuel passage (i6), which permits ~assaqe of the liqu~~ 
fuel being brought into contact therewith; 

wherein the liquid fuel is adapted to be reformed by. 
applying a predetermined voltage acro~s the coil (14) to 
induce a magnetic field and· effect magnetization.of.the 
multi-faced magnetic metal material (18) contained in the 
fuel passage (16) and by allowing the liquid fuel to flow 

through the fuel passage (16) in contaot with the magnetized 
multi-faced magnetic,metal material (18). 

2. The ~iquid fuel reforming appar~tus. according to Claim 
1, wherein the magnetic metal is suitably sel~cted from 
those having high·magnetic permeability anc;i exce;Llent . . . . . . 
erosion resistance. 

· 3 .. Tl;le l.iquid fu~l reforming ·apparatus · acco~ding to Cla,im· l 
or 2, wherei~ multi-faced magnetic met-al material (18) is· a· 
random aggregate of crpmpled magnetic m~tal ribbon. 

t 

4. The liquid fuel reforming apparatus acc~rd.ing to Claim l 
or 2, wherein_the multi~faced magne~ic metal material 18 is 
a random aggregate of magnetic metal filam~~s. 

5. The l.i<~uid fue_J. reforming apparatus accc;irdin9. :to ciaim 
1,- wherein the fuel passage (16) ·is a through. hol.e defined', 
t~r~ugh the bobbin main body {12) along the axis_ thereof a~d 
has an expanded portion. (22) for containing the multi-faced 
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magnetic metal material (18) formed substantially at the · 
middle. 

6. A liquid fue.l reforming apparatus comprising: 
a bobbin.main body (12) containing a:fuel passage (1'6) 

throu9~ which a liquid fuel such as gasoline ·and a 
combustible gas pas~es; 

a coil (14) having a.predetermined m~mber· o:f winding 
formed arou~d the bobl:;>;l.n main body (12); an.d 

a multi-faced amorphous m~tal mate:r;i.al (18) sealed in 
the fuel passage (16), which permits passage of the liquid 
fuel being brought into contact therewith; 

wherein the liquid fuel is adapted to be ref ~rmed by 

applying a predet~rmined voltage .across the coil (14) to 
induce a magnetic field and effect magnetization of the 
multi-faced amorphous metal material (18) contained in the 

. . 
fuel passage (16) .. and by allowing the liquid fuel to flow · 
through the fuel ·passage (16) in cont_act with the magnetized 
multi-faced amorphous metal material (18). · 

7. The liquid fuel reforming apparatus ac~ording to Claim 
6, wherein the amorphous.metal is suitably .selected from 
metals having high magnetic permeability and excellent 
erosion resistance. 

8. The liquid fuel. rf;!forming apparatus according· to. Claim 6 
or 71 . wherein multi-faced amorphous metal material (1.8) is a 
.random aqgreqate of crumpl~d amorphous metal ribbon. 

9. The liquid fuel ref~rming.apparatus according to·Claim 6 
~r 7, wherein the multi-faced amor~hous.me~al material lS:is·. 
a random aggregate of amorphous metal filaments. 

10. The liquid fuel reforming apparatus according.to any of 
Cla~ · 6 to 9, wherein the fuel passage ( 16) is . a throu9~.· 

. . 

1 h:ole defined thro~gh the bobbin main body (12) . along the. 
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axis thereof and has .an expanded portion (22) for containing 
the multi-faced amorphous metal. material _(18) formed 
substantially at the middle. 

ll. 'l'he liquid fuel reforming apparatus accord~ng to any. of 
. . 

Claims 1to10, wherein a DC voltage-is applied across ~e 
coil (14). 

12. The liquid fuel, reforming apparatus according to any of· 
Claims 1to10, wherein an AC.voltage.is applied across the 
coil (14). 

13. The : liquid fuel :reforming apparatus. a~cording to any of 
Claims 1 to 101 wherein, provided that the liquid fuel is 
supplied to an internal.combustion engine to be bux;ned 
therein, an AC voltage having -a frequency synchronous to .. the . . . . . 

revolution of the internal combustion engine is applied 
across the coil. (14) • 

14. The liquid fuel reforming apparatus according to any .. of 
Claims 1to10,. wherein ·a DC or-AC voltage.is .applied 
intermittently across the coil (14). 

· .. 


