
EP 0 393 986 B1 Description The present Invention relates to treatment of
hydrocarbon fuel to Improve combustion efficiency, minimize fuel cost and
save the petroleum source. %(  o       Treatment of fuel with a magnet has
been proposed as a method of reducing fuel cost for a car engine, for
instance, In Japanese Patent Publication No. 20571211985. However, such a
proposal has not been actually practiced, because trials only show
unreliable results as well as the lack of theoretical bases. Actually,
running tests with cars using a conventionally available magnet does not
show any significant result concerning the reduction of the fuel cost ID
It has been found that a significant reduction of fuel cost by about 20 -
30% with high reproducibility can be achieved by the treatment of
hydrocarbon fuel In accordance with the present Invention. The present
Invention provides a method of treating a liquid hydrocarbon fuel with one
or more magnets having a magnet flux density of 5 to 18 x 104 Tesla at the
S pole and a magnetic flux density of less than 8 x 10-4 Tesla at the N
pole, the ratio of the latter to the former not exceeding 0.5, and a device
usable for such 15  a treatment. The term hydrocarbon fuel used In relation
to the present Invention means a fuel containing a hydrocarbon as a main
component, and Includes petroleum distillates, dry distillation or
decomposition products of coal, heavy oil, light oil, kerosene, gasoline,
natural gas or PL gas and the like. The method of treatment of the
hydrocarbon fuel comprises putting the relevant magnet or magnets Into 20
or onto a fuel tank such as a fuel tank of an automobile, a stock tank
Including a storage tank In a gas station, or a circulation pipe or a
distillation line such as a coolant or a reservoir. In order to treat the
fuel with one or more magnets the fuel need not always be directly exposed
to or contacted with the magnet(s). Instead, the fuel may be stored In a
vessel or circulated In a pipe, which are made of a material lower In a
magnetic per- meability as controlling the magnetic induction onto the fuel
within a given level. Such a control may be ach- 25  ieved by adjusting the
distance between the vessel or pipe and the magnet. The use of magnet Is
the most preferable way to expose the fuel to magnetic circumstances, but
an electromagnet can be used or a desirable magnetic circumstances may be
formed by a magnetic Inducement. A magnetic metal usable forthe present
Invention has an extremely lower magnetic flux density than that of a
conventional magnet, and In addition the magnetic flux density at the S
pole Is higher than that at the N 90  pole. Such a magnet Is not usual, but
it can be made by contacting an end portion of a long metal having a low
residual magnetic flux density with the N pole of magnetization device. The
magnitude of the magnetic flux density at the S pole can be controlled by
selecting the sort of metal, the residual magnetic flux density, the
magnetic flux density of the magnetization device at the N pole, the period
of contact with the N pole. The magnitude of the magnetic flux density at
the N pole can be also controlled by selecting the sort of metal to 85  be
used as a magnet, a magnetic flux density of magnetization device at the N
pole, contacting time, the ratio of the length and the area of a cross
section of the metal to be magnetized and the like. Further, a magnet
having a magnetic flux density at the S pole equal to that at the N pole
can be used by changing the distances from the N pole and the S pole to the
fuel to be treated In a suitable range. However, In such a case the N pole
does not contact with the fuel usually. 40     In order to contact or
expose the fuel to a magnetic field the magnetic metal may be preferably
arranged 



such that the fuel can be exposed to a given magnetic flux density at any
positions. These can be achieved by stirring, agitation, or circulation of
a fuel in a tank. The effect of the present Invention can be achieved even
by the use of a small amount of a magnetic metal by stirring for a
sufficient time. The time forexposing thefuel to the magnetic field may be
very shortwhen a sufficient amountof magnetic 45  metal Is used, and as the
amount of the magnetic metal to be used is reduced, the exposing period
Miay be extended. There is, however, a tendency to decrease the effect
achieved by the treatment with a magnet with time when the fuel is left
outside the magnetic field after the treatment with the magnet.
Accordingly, too less magnet will be able to provide only insufficient
effect to the fuel even if the exposing period Is extended. In general, a
magnetic metal having a given magnetic flux density may be preferably used
in the amount of more 50  than 300 g or more preferably more than 500 g per
I liter of fuel. The amount of the magnetic metal may be controlled
according to the shape of the magnetic metal, manner of arrangement,
treatment such as settlement or circulation of a fuel, exposing period and
the like. When the magnetic metal Is Installed in a fuel tank of a car, it
does not need so much because the fuel can be used simultaneously with the
treatment, whereas when the fuel Is treated with the magnetic metal in a
stock tank it Is preferably treated using a comparatively large 55
amountof magnetic metal for long period, because It Is often used
afterfairlylong time Is elapsed since treated. The effect from the
treatment Is probably not influenced by temperature, but much lower
temperature may de- crease the effect, and at extremely higher temperature
the effect varies because of the change of fuel com- ponents, change of
magnetic flux density and the like. 2    EP 0 393 986 B1 The shape or
structure of the device for saving a fuel according to the present
invention is not restricted. The device, for instance, may be a rod, a
comb, a plate, a tube of the magnetic metal as It is, or these may be fixed
on a tank wall or Inner pipe, or used as a blade of an agitator or a
obstade plate. The present Invention is Illustrated by the following
examples, which should not be construed as limiting a   In these examples
the magnetic flux densities shown are of the portion exhibiting the highest
density in each magnetic metal used, and are expressed In Si units
Tesla(T)(1 gauss = I x 10-4 Tesla) Example I 10  Combustion Test (I) In
case that magnetic metals are used so that the total magnetic flux density
Is equal at N and S poles (Comparative Example): 15     Four pieces of each
magnetic metal; one has a magnetic flux density of 15.x 10-4 T at the S
pole and 5 x 10-4 T at the N pole (14 x 18 x 80 mm8, 120 9), and the other
has a magnetic flux densIty of 5 x 10-I  T at the S pole and 15 x 10-4 T at
the N pole (14 x 18 x 60 mms, 120 9), total 960 g were Inserted Into a fuel
tank (146 liter) of a furnace with light oil 134 liter. After 15 hour, the
temperature of the furnace was raIsed to 400 0C and then to 1200 OC. The
time necessary to raise the temperature from 400 'C to 1200 OC, light oil
consumption, 20  and the amount of residual oxygen In the exhaust gas were
determined every 15 minutes (oil pressure 7 kglCm2, air supplied 14.4
m3N-oll). 



The same determination as the above were made In conbustion under the same
conditions except that a magnetic metal Is not used. The results were shown
In Table 1. 25 The test Items and conditions: (1) Amount of the residual
oxygen: FOA-7 oxygen combustible gas measuring Instrument (available from
Komyo Rlkagaku Kogyo KK.). 30     (2) Temperature of furnace: PZT
temperature controlling Instrument (available from Fuji Denki Seizo K.K.).
(Ii) In case that the magnetic flux density at the N pole Is larger than
that at the S pole (Comparative Exam- ple): 35      The same test as
described In the above (l) was repeated except that four pieces of each
magnetic metal, one having 5 x 10-4 T at the S pole and 2 x 10-4 at the N
pole (14 x 18 x 60 mm, 120 g), and the other having 5 x 10- T at the S pole
and 15 x 10-4 T at the N pole (14 x 18 x 60 mm3,120 9), total 960 g were
used. The results were shown in Table 1. 40  (lii) In case that the
maanetic flux density at the S pole Is larger than that at the N pole
(Example): The same combustion testas described in (I) was repeated except
thatfour pieces of each magnetic metal, one having 15 x 10-4 T at the S
pole and 5 x 10-4 T at the N pole (14 x 18 x 60 mms, 120 g), and the other
having 2 x 10-4T at the S pole and 5 x 10-4 T at the N pole (14 x 1 ax 60
mm3,120 g), tatal 960 g were used. 45  The results were shown in Table 1.
(IV) In case that the magnetic flux density at the S pole is larger than
that at the N pole, and larger than 18 x 10-4 T (Comparative Example): 50
The same combustion test as described In (I) was repeated except that eight
pieces of magnetic metal having 27 x 10-4 T at the S pole and 8 x 10-' T at
the N pole (14 x 18 x 60 mm', 120 9), total 960 g were used. The results
were shown In Table 1. 55 3    EP 0 393 986 B1 Table 1 k-   5
blank                Comparative Example I min.   temp.  consp. oxygen
min.          temp.  consp. oxygen C    liter   %                      C
liter       % 10 0      400     0       8.0        0         400     0
8.0 15      910     6.83   5.0        15         920      7.00    S.0 15
^^30    1070   13.66   3.2         30        1085   14.00    3.2 45
1160   20.33   2.7         45        1190   20.83    2.7 52     1200
23.33   2.5        48        1200   22.16    2.2 



20 Comparative Example II               Example III min.  temD.  consp.
oxygen   min.           temp.  consp. oxygen 25              C    liter   %
ec    liter 0      300    0        8.0       0          400     0
8.0 '5      920     7.00   5.0       15          940      7.17   4.4 30
1085   14.00   3.2         30        1110    14.34    2.4 30   Zt 5    1145
20.83   2.7         42         1200   19.84   1.8 56     1200   26.33   2.2
Comparative Example IV 35         ,_,__ min.  ze.2c.  consp. oxygen a 1~.
liter   % O      4 00    0       8.0 ~d 40 .5    49'10    7.33   4.7 30
1065   13.83   3.0 45     _i6lo   20.83   2.5 45    5      1200   23 .83
2.3 min.  : combustion time, temp.  : furnace temperature, 5    consp.:
light oil consumption, oxygen: amount of residual oxygen in the exhaust
gas. Example 2 56     Following teats were carried out using a commercially
available light oil of the same lot. A magnetic metal having a magnetic
flux density of 8 x 10-4 T at the S pole and 2 x 10-4 T at the N pole (14 x
18 x 120g) was hung at a central portion of aluminiumvessel (18 liter)
containing 17 liter of light oil for I hour, 2 hours, 3 hours, 5 hours and
7 hours to give 5 kinds of light oil treated with a magnetic metal. 4    EP
0 393 986 81 Thetemperature of an innerfurnace was raised to 600 OC, and
then to 1100 OC using a light oil of the same lot, which has not been
treated with the magnetic metal (non-treated light oil). The combustion was
carried out under the condition of oil pressure being 7 kg/cm2, air
supplied 13.4 mMN-oll). The combustion time, consump- tion of the light oil
and the amount of residual oxygen In the exhaust gas were determined every
5 minutes. 5      The same combustion tests were repeated using the above
light oil treated with a magnetic metal, and finally the same test was
repeated by the light oil. The same test was repeated two times, and the
mean value of the both was shown In Table 2 (1) - (3). 



The Instruments used forthe determination of the amountof the residual
oxygen and the furnace temperature are the same as used in the Example 1.
10 Table 2 (1) (consumption of a light oil (1)) 15 time   non-    treating
time with magnetic metal                       non- treated
treated (min.)           1 hr.  2 hr.         3 hr.         5 hr.   7 hr.
20 0        0        0       ,0          0             0         0
0 5        2.50   2.17   2.33           2.00          2.33    2.33
2.17 25    10         4.83   4.00   4.66           4.17          4.66
4.50         4.50 15         7.16   6.17   6.99           6.50
6.66    6.83         7.00 17              -            -           -
-       8.00         - 18              -        -               -
8.33       -          - 30 20         9.47    -         -          9.00
-         -         9. 21          -       -      9.32          -
-         -          - 22          -      9.84    -             -
-         -          - 35    24       11.29    -         -            -
-         -       11.17 index  * 100   87.2   82.6            79.7
73.8    70.9         98.9 40                          - * 45   Consumption
amount of  the light  oil  is expressed by liter. Index is expressed by a
converted value assuming the amount of the non-treated oil is 100, which is
consumed to increase 60 the furnace temperature to 1100 OC 55    EP 0 393
986 B1 Table 2 (2)   (residual amount of oxygen (t)) time   non-
treating time with magnetic metal                 non- treated
treated 5    (min.)           1 hr. 2 hr.       3 hr.        5 hr.   7 hr.
0       7.0    7.0    7.0          7.0         7.0      7.0       7.0 5
4.5    4.5    4.5          4.2         4.0      4.0       4.8 10 



10        4.2    4.0    4.0         3.8          3.5      3.5       4.2 15
4.0    3.6    3.5         3.5          3.3      3.0       3.8 17         -
-      -          -            -       3.0        - 18   lB          -
-       -          -          3.1       -          - 20        3.8    3.3
-         3.2           -        -        3.5 21         -       -     3.2
-            -        -         - 22         -     3.0      -          _
_        _         - 20 24        3.7      -      -
3.4 25 Table 2 (3)   (temperature  (OC)) time   non-    treating time with
magnetic metal                non- treated
treated 30   (min.)          1 hr. 2 hr.    3 hr.           5 hr.  7 hr. 0
600      600    600        600         600      600      600 5      860
870    865        860         900      910      850 35   10       970
970    970       985          995    1025       945 15     1020    1030
1040        1045        1070    1085    1015 17        -        -      -
-            -     1100        - 18        -        -      -         -
1100        -        - 40- 20     1065    1080       -       1100
-        -     1070 21        -        -    1100        -            -
-        - 22        -     1100      -         -            -        -
- 5   24      1100        -      -         -            -        -     1100
50     As apparent from Table 2 (1) the consumption of a light oil can be
reduced more effectively by the longer treatment with a magnetic metal, and
about 30 % reduction of consumption of the light oil can be effected.
Example 3 55     Similar manner to Example 2 was repeated. except that nine
pieces of magnetic metal having a magnetic fluxdensity of 8x 10-4 Tatthe S
pole and 2x 10-4Tatthe N pole (14 x 18x 60 mm3, 120 9) each were arranged
at Intervals of 10 cm at right and left and vertically, and Immersed into a
light oil for 30 minutes and one hours. The results were shown In Table 3.
6    EP 0 393 986 51 Table 3 y    6      time non-:reatment
treatment with magnetic metal wit;  magnet          (30 min.)
(1 hour) 



temp.  consp.   02   temp.  consp.   02   temp.  consp.   2 10
0202 cc     liter    %    OC        liter    %    'C         liter    % 0
600    0        7.0    600    0         7.0    600    0          7.0 15
5      850    2.17   4.8    925    2.50   3.5    920    2.17   3.5 10
945    4.50   4.2   1035    4.67   3.1   1030    4.50   3.0 15    1015
7.00   3.8   1100    7.00   2.9   1100    6.67   2.8 20    1070    9.17
3.5 20 24    1100   11.17   3.4 Index          100                     62.7
59.7 25 consp.:    consumption of a light oil, index:     Index is
expressed bya converted value assuming the amountof the non-treated oil is
100, which 30             is consumed to Increase the furnace temperature
to 1100 OC As apparent from the above results, the consumption amount light
oil can be highly reduced, for instance, to about 40 % by a magnetic metal
even in a shorter time when the magnetic metals are arranged highly close
to each other. 35   Example 4 A combustion test was repeated according to
Example 3 except that the light oil of 17 liter which was the same one as
In the Example 3 was treated with magnetic metals having following magnetic
flux density for one hour respectively. The results are shown In Table 4.
K.    40 magnetic    S pole    N pole   size  (mm3)    Number   interval 45
(x16f-4T)    (X10 AT)                                  (cm) (b)           5
2      14x18x60            9          10 50         (C)          10
3      14xl8x60            9          10 (d)          12           4
14x18x60            9          10 (e)          15           5      14x18x60
9 56 7    EP O 393 986 BI Table 4 -t  e  non-*treatment with magnetic metal
I( mm. .)                   ..__ _ _ __ _ _ _ _ temp.  consp.  02 



OC    liter   % 10 0     600     0      7.0 5     850    2.17  4.8 10
945    4.50  4.2 15    15   i105    7.00  3.8 20    1070    9.17  3.5 24
1100   11.17  3.4 irc cex       .100 25    cTre  treaced with (b)
time  treate3 with (c) S pole: 5 gauss                    S pole: 10 gauss
N pole: 2 gauss                    N pole:  3 gauss (min.)
(min.)- temp.  consp.                     temp.  consp.   02 30
C-   liter   %                           liter    % 0     600    0
7.0            0    600   0           7.0 :     905     2.50  3.6
5    915   2.50        3.8 35   10    '005    4.83  3.1             10
1025   4.83        3.0 15    1075     7.16  2.8            15   1090   7.16
2.8 18    1100     8.66 .2.6            16   1100   7.66        2.8 40 ndex
77.5                 index        68.6 45 50 55 8    EP 0 393 986 B1 Table
4 (continue) t ime   Hreared  with  (d)                time   treatment
with  (e) Y    5               S pole:  12 gauss                          S
pole: 15 gauss N pole:   4 gauss                         N pole:   5 gauss
(min.)                                    (min.) temp.  consp.         2
temp.   consp.         02 QC      liter         2                   0C
liter         % 10 0       600    2. 3         7.0            0      600
0             7.0 5       895    4.66         3.8            5      880
2.17          4.0 10      1000    6.83          3.2          10      985.
4.50          3.2 



15      1070    7.00          3.0          15    1050    6.83           2.9
18      1100    8.U3          2.8          20    1100    9.33           2.3
index            71.9                     index             83.5 consp.:
consumption of a light oil, 25  Index is expressed by a converted value
assuming the amountof the non-treated oil is 100, which Is consumed to
increase the furnace temperature to 1100 *C. The above results indicate
that the effect of a magnetic metal treatment on the combustion efficiency
de- creases gradually as the magnitude of magnetic flux density at the S
pole Increases, but when the magnetic flux density at the S pole exceeds 27
gauss or the magnetic flux density at the N pole exceeds 8 gauss, a 3o
desirable effect could not be obtained. Example 4.1 Nine pieces of magnetic
metal each having a magnetic flux density of 10 x 10-4 T at the S pole and
3 x 35  10-4 T at the N pole (each 120 gr) was arranged at Intervals of 10
cm In right and left and up and down In an aluminumvessel of 1 8
litercontaining a lightoil of 17 liter, and Immersed forone hour. Two
batches of the treated light oil (total 34 liter) were prepared. One batch
was charged Into a fuel tank fora light oil just after the treatment with
the magnetic metal, and after the temperature of the furnace increased to
80 OC, the combustion time, the consumption of the light oil, the amount of
remaining oxygen In the exhaust gas were determined every 40   5 minutes
(oil pressure 7 kg/cm2, air supplied 13.4 m3N/oli). The other batch was
held for 4 days after removing the magnetic metal, and then combustion test
was repeated according to the same manner as the above. The test condition
of the both were the same as in Example 2. The results are shown In Table
4.1. 45 50 56 9    EP 0 393 986 SI Table 4.1 5    time  non-treatment with
time     treated with magnetic magnetic metal             metal    (after 4
days) (min.)                            (min.)- 10 temp.   consp.  02
temp.  consp.       02 0C     liter   %                           liter
% 16 0      600     0      7.0          0       600      0         7.0 5
850     2.17  4.8           5       855      2.50      4.5 10      945
4.50  4.2          10       950      4.67       4.0 15     1015     7.00
3.8          15      1020      7.00       3.6 



29   20      1070     9.17  3.5          20      1080      9.00       3.3
24     1100    11.17  3.4          23      1100    10.50        3.2 index
100                index              94 25 time  treated with magnet (just
after) (min.) temp.  consp.  2 OC     liter     2 0      600     0      7.0
35    5      920      2.17  3.5 10     1030     4.50  3.0 15     1095
7.00  2.8 17     1100     7.85  2.8 isd  40   index          70.3 48
consp.:   consumption of a light oil, 02:      amount of remaining oxygen
in the exhaust gas, index:    Index Is expressed bya converted value
assuming the amountofthe non-treated oil is 100, which is consumed to
increase the furnace temperature to 1100 *C. 50  Example 4.2 A combustion
test was repeated according to the Example 4.1 except that the fuel was
treated with the magnetic meta for 24 hrs. The results are shown in Table
4.2. 55 10    EP 0 393 986 B1 Table 4.2 c       time   non-treatment wizh
time       treated withi magnetic magnetic metal                 metal
(after 4 days) (min.)                                 (min.) temp.  consp.
02                         temp.  consp. 2i C       liter    %
ec      liter 10 0       600      0        7.0            0        600
0         7.0 5       850      2.17   4.8              5        885
2.50       4.0 10       945       4.50   4.2            10         995
4.67       3.8 15      1015       7.00   3.8            15       1065
7.00       3.5 c5      20      1070       9.17   3.5            19
1100       9.17      3.0 



24      1100    11.17   3.4 index            100                   index
82.1 20 time   treated with magnet (just after) (min.   1 _ _ _ _ _ __ _ _
_ _ _ 28              temp.   consp.    02 liter 0       600       0
7.0 30 5       920       2.50   3.8 10      1030       4.83   3.0 15
195       7.16   2.8 35      16         00      7.66   2.8 index
69 40 The above results from the Example 4.1 and 4.2 show the combustion
efficiency effected bythe treatment of a fuel with a magnetic metal is
reduced with the time after the magnetic metal Is removed from the fuel. 45
Example 5 A combustion test was repeated according to Example 4 except that
a heavy oil was used instead of a light oil, and as a magnetic metal
following metals (c'), (d'), and (e') were used Instead of (c), (d) and
(e). The 50 magnetic metals (b) were the same as those In Example 4. The
same lot of the heavy oil was used In each test. The results are shown in
Table 5. 55    EP 0 393 986 B1 ';  Magnetic   S pole  N pole   size (mm3)
number  interval 5                (xlO  T) (xlO T)
(cm) (C')        B       2      14x18x60          9        10 10       (d'
)      10        3     14x18x60          9        10 (e')       18       6
l4x18x60          9        10 15 20 25 30 35 45 



50 55 12    EP 0 393 986 B1 Table 5 ; me non-treat.ent with 5
2magnetic metal (mmin.) 10            temp.  cc-sp.  02 CC    liter   % 15
0      600    0      7.0 5     830     2.17  4.2 10     935     4.50  3.5
20    115    101O     6.83  3.2 20    1075     9.33  3.0 25    1100
11.16. 2.9 25    index          100 30 time  created with (b)          time
treated with (c') S pole: 5 gauss                   S pole:  8 gauss N
pole: 2 gauss                   N pole:  2 gauss 95    (Mia .)
(min.      )- zemp.  consp.   02               temp.  consp.    02 liter
c    liter 0      -0O    0      7.0         0       600      0       7.0 5
370    2.17  3.9           5       900     2.33     3.5 10     980    4.34
3.1          10      1005     4.50     3.2 15    1060    -6.67  2.8
15      1080     6.67     3.0 45   20      ^ 00    8.97  2.5         17
1100     7.54     2.8 index          80.4             index
67.6 50 55 13    EP 0 393 986 81 



Table  5  (continued) time   treated with  (d')                time
treated  with  (e') >   5           S pole: 10 gauss
S pole:  18 gauss N pole:   3 gauss                           N Dole:   6
gauss (min.)                                   (min.) temp.   consp.   02
eimp.    consp.        02 CC     }liter    %                           C
liter 10 0       500       0        7.0            0         600         0
7.0 5       905       2.17   3.8              5         875       2.33
3.2 10      1015        I.34   3.1            10          980       4.50
3.0 15      1s 5    1085        6.34   2.7            15        1050
6.67       2.8 16      1100        7.01   2.7            20        1085
9.00       2.5 21        1100     10.00         2.4 20*-6 index
62.8                 index                89.6 25  consp.:    consumption
of a light oil, 2:         amount of remaining oxygen in the exhaust gas,
index:     Index is expressed byaconverted value assuming the amountofthe
non-treated oil Is 100, which Is consumed to increase the furnace
temperature to 1100 OC. As apparent from the above results a magnetic metal
having a magnetic flux density of from 5 - 18 x 3o   10-4 T at the S pole
and less than 6 x 10-4 T at the N pole, and the magnetic flux density at
the S pole Is larger than It at the N pole can improve a combustion
efficiency. Example B 35      Eight pieces of magnetic metal having a
magnetic flux density of 3 and I x 10-4 T at the S pole and at the N pole
respectively (14 x 18 x 30 mmS, 60 g) were thrown Into a fuel tank (content
55 cc) of a gasoline car for domestic use (Colons 1500 cc, 1984 type,
available from Toyota). The car was provided for daily use for 7 days and
the consumption was measured. The same test was made using the same car
without the magnetic metal for the comparison. The results are shown in
Table 6. v   40         index of mileage: a distance which a car can drive
by a fuel of 1 liter when the distance driven by a fuel of I liter which is
not treated with a magnetic metal Is assumed as 100. Table 6 45
non-treatment treated for 7 days 50 mileage  (km)
277.5                406.0 fuel consumption  (liter)    29.1
41.3 mileage per fuel (km/l)              9.54                 9.83 C5
index of mileage                     100                   103 14 



EP 0 393986 Bi Example 7 Eight pieces of magnetic metal having a magnetic
flux density of 8 and 2 x 10-4 T at the S pole and at the N pole
respectively (14 x 18 x 30 mm3, 60 g) were thrown into a fuel tank (content
55 cc) of a gasoline car for 5   domestic use (Colona 1800 cc, 1986 type,
available from Toyota). The car was driven a given mileage on the Hanshin
High Way Road and Chugoku-Traversing Road after 20 hours since the magnetic
metal was thrown, and then the consumption was measured. The measurement
was started after the car was driven several km. The same tst was made
using the same car without the magneti metal for the comparlson. The
results are shown in Table 7. 10 Table 7 non-treatment treated for 7 days
mileage  (km)                         211.6                211.6 20 20
average  velocity  (km/h)             90                   90 fuel
consumption  (liter)             14.0                 10.9 mileage per fuel
(km/l)              15.1                 19.4 28     index of mileage
100                  128 Example 8 30 The same tests as these of Example 7
were repeated except that magnetic metals having a magnetic flux density or
23 x 10-4 T at the S pole and 7 x 10-4 T at the N pole (14 x 18 x 30 mm3,
60 g) were used. The results are shown In Table 8. 35 Table 8 non-treatment
treated for 7 days mileage  (km)                          211.6
211.6 48     average velocity  (km/h)                 90                90
fuel consumption  (liter)               14.0               13.5 mileage per
fuel  (km/i)                15.1               15.7 index of mileage
100               104 50 Example 9 55      Magnetic metals having a
magnetic flux density of 9 x 10-4 T at the S pole and 2 x 10-4 T at the N
pole (14 x 18 x 30 mm3) 5.5 glliter and 11.9 gSiller were Inserted into
fuel tanks of two bans of domestic gasoline cars (1500 cc) respectively.
After 20 hours from the insertion the cars were driven ata constant
velocity under the conditions shown in Table 9 (1). The starting time was 5
am in both case. The results were shown in Table 



15    EP 0 393 986 B1 ,9(2) Table 9 (1) 5 cars:   Nissan Sanny Bans
No. 1        No.2 type                                      1986
1988 10     Fuel                                      regular gasoline
total amount of exhaust gas (1)           1.48         1.48 weigh: of cars
(kg)                       1325         1325 the nu ber of riders
2            2 15 'oaded freight weight (kg)               60           60
driving way:  going up                 from Sakai to Shirahama going back
from Shirahama to Sakai 20 Table 9 (2) 25
up    down        up    down amount of magnetic metal (g/l)   0
5.5       0      11.9 (blank)         (blank) 30    mileace (km)
203.8  192.8    182.4  175.4 consu;.-M:ion of fuel (liter)       18.4
15.0       15.3   10.8 consunn:ion of fuel (liter)         11.08  12.85
11.92  16.24 reduction of fuel (%)               16.0   16.0      36.2
36.2 35 Comparative Example 40     Consumption of gasoline was measured
according to Example 7 except that eight pieces of magnetic metal having a
magnetic flux density of 35 x 10-4T at the S pole, and 12 x 104T at the N
pole (14 x 18 x 30 mm3, 60 g) were used. Through the test the same lot of
the gasoline and car were used. The results are shown In Table 10. 45 Table
10 non-treatment  :reaced for 24 hrs. 50    mileage (km)
211.6          168.9 average veloci:y (km/h)         90             90 fuel
consumption (liter)        14.0           13.2 mileage per fuel (km/i)
15.1            12.8 index cf  7illeace            100              84.8 



16    EP 0 393 986 B1 As apparent from the above results the mileage by a
unit fuel decreases when a magnetic metal of high magnetic flux density at
the S pole was used. Example 10 5 Eight pieces of a magnetic metal having a
magnetic flux density of 13 x 10-4 T at the S pole and 4 x 10-4 T at the N
pole (14 x 18 x 60 mm3, 120 g) were thrown Into a fuel tank (200 liter) of
a truck (4 ton, 1983 type available from Isuzu) The consumption of a light
oil by 6 days drive was determined. According to a similar manner as the
above was repeated except that the treatment by the magnetic metal was not
made. The con- *o  sumptions of the fuel In the both cases are shown in
Table 11. Table 11 15 non-treatment    treated  for 6 mileage  (km)
217                 461 fuel consumption  (liter)                46.0
82.3 mileage per fuel  (km/I)                   4.7                 5.6
index  of mileage                       100                 119.1 25
Example 11 to      Eight pieces of magnetic metal having a magnetic flux
density of 13 x 10-4 T at the S pole and 4 x 10-4 T at the N pole (14 x 18
x 30 mm3, 60 g) were inserted into a LP gas tank (content 80 liter) of a
domestic car for LP gas (2000 cc, Nissan Sedoric, 1977 type, available from
Nissan). After 15 hours, the car was driven for several Ikm previously, and
then fora given distance between the high way interchanges, and the
consumption of LP gas for a give distance was determined. The same test was
repeated by the same car but no magnetic 3S  metal was used. The results
were shown In Table 12. Table 12 40 non-treatment    treated  for 15 hrs.
45      mileage  (km)                            114.4               114.4
average velocity  (km/h)                 90                   90 fuel
consumption  (liter)                10.0                  8.6 mileage per
fuel (km/i)                  11.4                 13.3 index of mileage
100                 116.7 55   Example 12 Eight pieces of a magnetic metal
having a magnetic flux density of 8 x 10-4 T at the S pole and 2 x 10-4 T
at the N pole (14 x 18 x 30 mm3, 60 g) were Immersed In a fuel tank of a
domestic gasoline car (1500 cc, Civic, 



17    EP 0 393 986 B1 type 1982, availablefrom Honda) for 24 hours. The
engine of the carwas driven, the exhaustgas was collected, and the
concentration of CO2, 2, CO, and NOx in the exhaust gas were determined as
the revolution of the engine of the car was changed. The same determination
was made foran engine using a non-treated gasoline. Each concentration was
determined by the following devices: 5         CO concentration: CGT-1 0=2A
(a portable type gas tester available from Shimazu Sesakusho), CO2
concentration: the same as the above' 02 concentration: POT-1 01 a portable
type oxygen meter available from Shimazu Seisakusho, NOx concentration:
ECL-77A chemical light-emitting type densitometer for nitrogen oxide. The
results are shown In Table 13 by an average of ten minute determination. 10
As apparentfromn the above results the Nox concentration In the exhaust gas
was reduced by the treatment of fuel with a magnetic metal. Table 13 15
concentration                    Co2    02   CO   NOx %      %    %    ppm
20               non-treated: 800  rpm                  7.6   6.3   6.5
35 2000  rpm                 11.2   5.2   2.0   43 25
3000  rpm                  13.9   0.0   4.4  134 treated with magnetic
metal: 800  rpm                   4.9  10.3   4.1   23 2000  rpm
10.7   4.1   2.6   26 3000  rpm                 -13.9   0.0   4.3  128 36
Example 13 The concentration of CO2, 02, CO and NOx In an exhaust gas was
determined In a simlar manner as In 4o  the Example 12, except that a light
oil as a fuel and Terester of Ford (2000 cc, 1984 type) were used. Addi-
tionally, the concentration of CH4 was determined using SM-2000 graphite
analyzing meteravailable from K.K. Yamato Yoko. The results are shown In
Table 14. 45 50 55    



EP 0 393 986 B1 Table 14 concentration            C02        02       Co
NOx   CU4 %   %      %       ~~ppm    % 10          non-treated: 600  rpm
2.40   17.22   0.038   115   11.7 2000  rpm          2.25   17.35   0.031
83    9.0 3000  rpm          2.75   16.44   0.038   111   17.3 treated with
magnetic metal: 600  rpm          2.34   17.80   0.025    98    9.3 2000
rpm          2.19   17.94   0.023          64   10.3 20               3000
rpm           2.58   17.37   0.019          84   14.5 As apparent from the
results the concentrations of the NOx and the CH4 In the exhaust gas were
signifi- 25  cantly reduced by the treatment of the fuel with a magnetic
metal. Claims 30  1. A method of treating a liquid hydrocarbon fuel with
one or more magnets having a magnetic flux density of 5 to 18 x 10-4 Teals
at the S pole and a magnetic flux density of less than 6 x 10-4 Tesia at
the N pole, the ratio of the latter to the former not exceedIng 0.5. 2.
Amethod according to daim 1 wherein the magnet or magnets Is/are mounted In
afuel tank orafuel stock tank. 3. A device for minimizing comsumption of a
liquid hydrocarbon fuel compraing one or more magnets, each having a
magnetic flux density of 5 to 18 x 10-4 Tesls at the S pole and a magnetic
flux density of less than 6 x 10-4 Tesla at the N pole, the ratio of the
latter to the former not exceeding O.S. 4. A device according to claIm 3
and consisting of a fuel tank or a fuel stock tank. 5. A device according
to claim 3 and consisting of a substance to be inserted Into a fuel tank or
a fuel stock tank. 46 PatentansprOche 1. Verfahren zur Behandiung eines
flOssigen Kohlenwasserstoff-Brennstoffs mit elnem oder mehreren Ma- gnoten
mit elner magnetischen Flufdichte von 5 bis 18 x 10-4 Tesia an dem SCdpol
und elner magneti- schen FluBdichte von wenigerals 6x 10-4 Tesla an dem
Nordpol, wobei das Verhaltnis der Letztgenannten zu der Erstgenannten 0,5
nicht Oberschreltet. 2.  Verfahren nach Anspruch 1, dadurch gekenrzeichnot,
dag der Magnet oderdie Magnete In elnen Brenn- stoffbehfilter oder elnen
Brennstoffvorratstank eingebracht wird/werden. C5 3.  Vorrichtung
zurMinimierung des Verbrauchs eines flOssigen
Kohlenwasserstoff-Brennstoffs, dadurch ge. kennzelchnet, dag sle ehnen oder
mehrere Magnete umfaSt, wobel jeder elne magnetieche FluBdIchte von 5 bis
18 x 10-4 Tesla am Sidpoi und eine magnetische FluBdichte von weniger als 6
x 10-4 Tesla am 19  



Table 14 concentration            C02        02       Co      NOx   CU4 %
z      %       ~~ppm    % 70          non-treated: 600  rpm          2.40
17.22   0.038   115   11.7 2000-rpm           2.25' 17.35   0.031    83
9.0 3000  rpm          2.75   16.44   0.038   111   17.3 15
treated with magnetic metal: 600  rpm          2.34   17.80   0.025
98    9.3 2000  rpm          2.19   17.94   0.023          64   10.3 20
3000  rpm           2.58   17.37   0.019          84   14.5 As apparent
from the results the concentrations of the NOx and the CH4 In the exhaust
gas were signifi- 25 cantly reduced by the treatment of the fuel with a
magnetic metal. Claims 30  1. A method of treating a liquid hydrocarbon
fuel with one or more magnets having a magnetic flux density of 5 to 18 x
10-4 Tesla at the S pole and a magnetic flux density of less than 8 x 10-4
Tesla at the N pole, the ratio of the latter to the former not exceeding
0.5. 2. A method according to claim 1 wherein the magnet or magnets i/are
mounted In a fuel tank or a fuel stock 35      tank. 3.  A device for
minimizing comsumption of a liquid hydrocarbon fuel comprsing one or more
magnets, each having a magnetic flux density of 5 to 18 x 10-4 Tesla at the
S pole and a magnetic flux density of less than 6 x 10-4 Tesla at the N
pole, the ratio of the latter to the former not exceeding 0.5. 4. A device
according to claim 3 and consisting of a fuel tank or a fuel stock tank. 5.
A device according to claim 3 and consisting of a substance to be inserted
into a fuel tank or a fuel stock tank. 45 Patentanspruche 1. Verfahren zur
Behandlung eines flOssigen Kohlenwasserstoff-Brennstoffs mit einem oder
mehreren Ma- gneten mit einer magnetischen Flufidichte von 5 bis 18 x 10-4
Tesla an dem SOdpol und einer magneti- 50      schen FluBdichte von
wenigerals 6x 10- 4Tesla an dem Nordpol, wobel das Verhaltnis
derLetztgenannten zu der Erstgenannten 0,5 nicht Oberschreitet. 2.
Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB der Magnet oder die
Magnete in alnen Brenn- stoffbehalter oder einen Brennstoffvorratstank
eingebracht wirdlwerden. 55 3.  Vorrichtung zur Minimierung des Verbrauchs
aines flussigen Kohlenwasserstoff-Brennstoffs, dadurch g- kennzelchnet,
dall sie einen oder mehrere Magnate umfaft, wobel Jeder eine magnetische
FluBdichte von 5 bis 18 x 10-4 Tesla am Sudpol und eine magnetische
FluBdichte von weniger als 6 x 10-4 Tesla am 19 



*C   L  M   S* Nordpol aufwelst, und das Verhaltnis der Letztgenannten zu
der Erstgenannten 0,5 nicht Oberschreltet. 4. Vorrichtung nach Anspruch 3,
dadurch gekennzelchnot, daB ase sus elnem Brennstoffbehlbter oder el- nern
Bronnstoffvorratstank bestsht. 5 5. Vorrichtung nach Anspruch 3, dadurch
gekennzeuchnot, daM sale aus elnor Substanz bestsht, die In elnen
Brennstoffbehalter oder einen Brennstoffvorratstank eingebracht wird. 10
Revendlcatlons 1. Procod6 do traltement d'un combustible hydrocarbone
liquldo avec un ou plualeurs almantb ayant uno densIt6 du flux magn6tlque
de 5 a 18 x 10-4 Tesla au ple S et une densit6 du flux magnetique
Inffrleure A 6 x 10-4 Teals au pole N, le rapport entre co dernler et le
premier ne d6passant pas 0,5. 2. Proocd6 solon la revendlcatbon 1, dans
lequel l'almant ou les almants sont montes dans un reservoir de combustible
ou une cuve de stockage de combustible. 3. Dispositif pour rendre minimale
la consommation d'un combustible hydrocarbone liquide comprenant un ou
plusleurs almants, chacun ayant une densite du flux magn6tique de 5 a 18 x
104 Tesla au pole S et 20      une denslt6 du flux magnotique inferieure A
6 x 10-4 Tesla au p61e N, le rapport entre ce dernler et le pro- mier ne
depassant pas 0,5. 4. Dispositif selon la revendication 3, comprenant un
reservoir de combustible ou d'une cuve de stockcage de combustible. 25 5.
Dispositif solon la revendlcation 3, comprenant une substance devant etre
inserbe dans un reservoir de combustible ou une cuve de stockage de
combustible. 30 a5 40 45 50 55 20    


