
EP 0 522 096 B1 Description BACKGROUND OF THE INVENTION 5   Field of the
Invention The present invention relates to a device for improving the
performance characteristics of particulate ma- terials and fluids,
including liquid fuels such as gasoline and burner cooking or heating gas.
10  Related Art Internal combustion engines have employed various devices
such as catalysts and heating devices for enhancing hydrocarbons being
employed as the enginefuel. U.S. Patent3,928,155 shows coagulation of par-
ticles In liquid flowing through a supply conduit where a self-induced
e.m.f. uses the liquid as an electrolyte to 15  cause changes in ion charge
to form nuclei Initiating precipitation of particles. This is done by
providing coiled and twisted wires In a stainless steel tube to aid In
prevention of scale and corrosion. U.S. Patent 3,116,726 shows an
Inductance coil surrounding an I.C. engine fuel line between a fuel pump
and carburetor which coil Is electrically connected to a high-tension
Ignition system so that the fuel line is subjected to a high Intensity
magnetic field serving to Improve the "hotness of the spark within the
engine cylinders. U.S. Patent4,073,273 20  discloses the application of an
electrostaticfield in an l.C. fuel line to Improve anti-knocking and
Increase avail- able energyforengine operation. Insulated metallc barrels
are employed around a fuel line. An electrical circuit provides an intense
electrostatic field. Electromagnetic coils are found in U.S. Patent
4,381,754 which sur- round an I.C. engine fuel line causing a magnetic flux
field resulting In Increased fuel efficiency. U.S. Patent 4,755,288 uses a
magnetic field generator to Increasing the energy in the fuel flowing
through an I.C. engine 25  fuel line. Electromagnetic coilsconnected to a
battery are utilized around a fuel line in U.S. Patent 3,989,017. An
energyefficiencysystemisseen in U.S. Patent 4,074,670where a pairof (bare)
coil windings having parallel axes are provided In a unit casing with iron
cores positioned Interiorly of the coils with the ends of the coils
interconnected by leads. The unitis attached to the top of the fuel line by
a few turns of wires 36 which function only to hold the unit in place 30
SUMMARY OF THE INVENTION The present Invention provides a multi-turn
Insulated coil of wire which surrounds the fuel-carrying con- duit. The two
opposite terminals of the coil are short-circuited by any suitable means
such as by joining through 35   a connector, brazing, soldering, or by
other means. The coil may also be wound directly around the conduit or pipe
carrying the fluid. Alternatively, the coil may be wound on a cylindrical
or split plastic form which can be slipped over the pipe, conduit or
conductor. The coil also may be In the form of a molded insert which can be
fitted in a pipe, conduit or conductor and used as a connecting piece
between separate conduits or pipes. The performance characteristics of
particles and fluids in conduits or pipes have been found to improve 40  if
said coils are fitted around the conduits or pipes. The invention relates
to a device for Improving the flow and performance characteristics of
particles and fluids including liquidssuch asgasoline used in internal com-
bustion engines, or of fuel gas used In cooking or heating in stoves or
furnaces. The insulated coil is of pre- determined diameter and length,
made by winding a predetermined number of turns of an insulated electrical
conducting wire of predetermined cross-section on a fuel conduit, or made
of wire contained In a hollow form 45  of an electrical Insulator placed
around the conduit. In another embodiment, a plastic tube of hollow
cylindrical form may be filled with an electrolyt with the tube then coiled
around the fuel line. In another embodiment, the coil may be bare wire
turns wound about an insulative plastic fuel conduit so that each turn Is
spaced from an adjacent turn and the overall coil  then covered by wound
layers of tape Insulation. In each case the two opposite terminals of the
coil are short-circuited in a predetermined manner. 50 BRIEF DESCRIPTION OF
THE DRAWING The invention is further described with reference to the
accompanying drawings, In which: 



Figure 1 is a schematic side view of the device showing an Insulated coil
wound as a right-hand helix in 55     the direction of fluid flow in a
conductive conduit; Figure 2 is a schematic side view of the device showing
an Insulated coil wound as a left-hand helix in the direction of fluid flow
In a conductive conduit. Figure 3 is a cross-sectional, perspective view of
the insulated coil-forming wire. 2    i EP 0 522 096 B1 Figure 4 is a
cross-sectional perspective view of a second embodiment of the wire. Figure
5 is a cut-away perspective view of a third embodiment of the wire. Figure
6 is an end view of a fourth embodiment of the coil. 5      Figure  7 shows
a pair of separate shorted coils on a conduit DETAILED DESCRIPTION    -
Figure 1 shows a fuel line 10 for transporting fuel to an internal
combustion (I.C.) engine (not shown) or 10  a household or other burner not
shown) such as a gas stove for cooking or a heating unit. The conduit can
be made of a conductive material such as copper or aluminum tubing or of
plastic material. A coil 20 of wire 23 is wound about the conduit. The
helix angle at which the electrical conducting wire 23 In Figures 1 and 2
is wound and the number of turns of the resultant coil are varied depending
on the extent of improvement of the said flow, characteristics desired. The
helix angle typically will be from 5 to [err] from 15 the coil longitudinal
axis. The preferred number of turns Is between 26 and 30 turns extending
over an incre- mental length of the fuel conduit, the length being
dependent on the conduit OD and the Insulated wire OD. Preferably still the
number of turns is 28. Tests were made with as few as five turns and as
many as 40 turns but the results were not those sought. Optimum and useful
results appeared to be achieved in the 26-30 turn range. The diameter or
cross-section of the conduit 10 Is determined by the quantity and quality
of the fluids 20  to be handled. The diameter or cross-section of wire 23
also depends on the extent of improvement of the fuel characteristics
desired to be attained by using the device. In Figure 1 a right-hand coil
lay is employed while In Figure 2 a lefthand coil lay Is seen. The coils
normally abut each other so that there Is no spacing between the adjacent
coils of insulated wire. When bare wire is used on plastic conduit, the
adjacent coils of wire are spaced from each other so as not to short
circuit directly. 25      The coil is wound on conduit/pipe, which may be a
steel or other metallic pipe or a plastic pipe which is designed for the
particular fuel(liquid or gas)being conveyed through the pipe. The wire 23
includes a con- ductor core 22 covered with an insulating material 21 as
seen in Figure 3. The insulating material may, for ex- ample, be polyvinyl
chloride, polyethylene or natural or synthetic rubber. Alternatively, the
conduit/pipe may be covered as seen in Figure 4 with a cylindrical shell of
an Insulating material 30 over an incremental or greater 30 length of the
tubing with a coil 20a of wire embedded in the shell. The two opposite
terminals 11 and 12 of the coil are short-circuited at position  14 by
welding, soldering, brazing or by a conventional mechanical connec- tion 16
such as an alligator clip or twist connector. In Figures 1 and 2 flow of
the liquid fuel or gaseous fuel Is In the direction shown by arrow 15  In a
third embodiment shown in Fig. 5, the coil Is formed In the form of hollow
flexible tubing 30 of polyvinyl chloride or other plastic. The hollow
structure of the tubing contains a 35  liquid conductive electrolyte 31,
such a sodium chloride or potassium chloride in an aqueous solution. The
tub- ing is then wound around thefuelconduit in the necessary numberof
turns and the ends ofthe tubing incuding the electrolyte connected by a
coupling so that each end of the tubing is short-circuited with the other
i.e. the electrolytic solution extends through the entire fuel
conduit-surrounding coil. Typical examples of the application of the novel
device are presented below: 



40 Example I Emission tests were carried out on the exhaust gases from a
Flat 1100 cc. auto by the Indian Institute of Technology in Madras, India.
The tests were carried at idling speed about (700-800 RPM) on a stationary
car. 45 The analyzer used was a portable Horiba (Japan) HC/CO analyzer.
HC-- Hydrocarbon CO -- Carbon Monoxide Results were as follows: 50 Without
Device 790-810                   3.8-3.93 [err]    EP 0 522 096 B1 A
difference of 50 PPM in HC emissions, i.e. about 6% improvement was
obtained. Example II AMenlo Park, Ca. test was carried out at idling on an
American carwithoutacatalyticconverter.An engine analyzer was used. 10
Emissions  Readings  (Without Device) HC:   215  ppm
CO:   1.82% [err]:  11.9 %                                  2.9  % 15
.         917 RPM Emissions Readings (With Device) HC:   199  ppm
CO:   1.41% [err]:   12.1%                                02:    2.9  % 920
RPM The results were printed out at approximately the same engine idling
R.P.M. A difference of HC emissions of about 6% was obtained. A significant
reduction In CO, about 20%, was 25  obtained unlike the Indian results. A
possible explanation for the variation In the absolute values of the tests
between the Indian and U.S. results could be as follows: a) Leaded petrol
is used in India as a fuel, unlike the U.S.A. b) The relative humidity in
Madras, India Is of the order of 85%, unlike Menlo Park which Is much
drier. 30 Example III Mileage Test  India, Madras. A Kawasaki Bajaj 100 cc
motorbike was used. A test ride circuit on relatively traffic-free city
roads was 35 used. The speed maintained was  between 40-50 kmph. The test
procedure was as follows  Half a liter of petrol was poured into an empty
fuel tank each time. The motorbike was operated on the chosen circuit until
the fuel tank was empty. Kilometer readings were noticed from the
speedometer at the beginning and end of each run. The kilometers travelled
were as follows: 40 Without Device                                     With
Device Run                   Kilometers Travelled 1)            27 kms
31kms 45                                                               31
kms 



2)            31 kms                               34 kms 3 3)          30
kms                               37 kms 50      Discarding run no. 3, an
average Increase of about 10% was obtained. Example IV U.S.A., Menlo Park,
CA to San Jose, CA 55 A fuel Injection Oldsmobile with an onboard mileage
computer was used. The car was driven each time on a flat stretch of about
10 miles on the six-lane 101 Highway between Menlo Park and San Jose, once
at 50 MPH, and then at 55 MPH in non-rush hour light traffic. The onboard
computer was set to give instantaneous miles per gallon (IMPG) readings.
The test results 4.    EP 0 522 096 B1 were done once with and once without
the device. No appreciable difference could be noticed between the tests at
50 MPH and 55 MPH. There was hardly any wind observed. Without Device
With  Device 1  I.M.P.G                                    I.M.P.G. 27-40
32-43 Here the device was mounted on thefuel pipes in situ, i.e. 28 turns
of insulated wire (Indo Cables 23 strand copper wire) were wound directly
on two metal fuel pipes (about 3/8" O.D.) leading to engine cylinder
Injectors. 15  Three layers of black Insulating tape (electricians) was
wound about the coil and the short-circuit connection of the coil ends. The
driver reported that he found it easier to maintain a constant speed with
the device than without the device. The above results would also Indicate a
savings in fuel though the wire length and number of coils used was not
optimized for this size of engine and was the same as used In the device
described above for 20  engines from 50 cc. to 1.1 liter and normal
household gas stoves (Indians commonly use two-burner stoves.) General
Results An Improvement In engine torque at low engine RPM has been noticed
when driving a car fitted with the 25  device by several, drivers, both in
India and the U.S.A. Starting from a cold start condition is also improved.
Hence battery life should be improved. No deterioration in performance of
the cars and mopeds fitted with the device over several months of test- ing
has been noticed. Essentially the improvement in performance of the vehicle
fitted with the device appears to remain constant. 30      The only
deleterious effect noticed so far in India is that exhaust tailpipe
corrosion is considerably accel- erated. However, it should be noted that
exhaust tailpipes of Indian cars are made of ordinary steel and not of
stainless steel. This would also indicate that exhaust tailpipe temperature
Is lower with the device fitted. Example V 35 Gas Stoves/Madras, India
Three families were selected from different backgrounds and different
Income levels. These people had also kept reasonable records of how long a
cylinder of cooking gas would last usually between 28 to 35 days. 40  The
figure was, however, substantially constant for each household. The device
was fitted onto the fuel pipe from the gas cylinder to the stove and they
were asked to keep records of how long the cylinder lasted. Cylinders are
supplied in India bythe government-owned oil company. 



Aboutfive months of observation are available. An increase In the number of
days a cylinder of gas would last was obtained by all threefamilies. The
Increase was between 10 to 15%. The experiment Is still going on. These 45
results would indicate that no external electrical field Is necessary. The
families have reported that the burners have a bluer flame when the device
is incorporated on the fuel line than they have seen from the prior fuel
line without the coil device installed. A typical device as used on fuel
pipes of engines between 50 cc. to 1.1 liter and on the gas pipe of house-
hold gas stoves uses a former of ordinary household PVC piping (5/8" I.D.,
3 1/2" long). Two holes of 3/8" di- so ameterare drilled, one on each end
of the pipe about 1/4" from the edges. The purpose of the holes is to
anchor the coil to the former. The cable used is Indian specification Indo
Cables copper multistrand wire with 23 strands. Diameter of the wire was
O.006 inch. Outer Insulation is PVC or other plastic. A right-hand coil of
28 turns is tightly wound on the former with no spacing between the
abutting turns. The ends of the coil pass through the holes in the pipe
former and are connected by a banana jack and socket so that the coil can
be 55  quickly short-circuited. The coil is then wrapped with three layers
of black insulation tape. Alternatively the coil ends may be twisted
together or metallurgically bonded by soldering, brazing or welding. The
former is slipped on to the fuel pipe leading to the carburetor or onto the
gas fuel pipe leading to the stove. When the coil is short-ciruited  it is
operative. As seen In Fig. 6 two half cylindrical shells 17 and 18 of PVC
may be placed on the top and bottom of the fuel line 10 and bare or
insulated wire 25 wound around 5    EP 0  522 096 B1 the two half shells.
The outer surface of the wound unit can then be covered by Insulating tape
27 and the ends 26 of the coil interconnected. Other suitable applications
of the invented device with beneficial effects may be as follows  although
tests 6   have not been made to date, for example on the inlet stream pipes
carrying oil, gas, coal dust, etc. to a boiler or gas producer; The
Invented device also may be constructed by utilizing a plurality of coils
spaced on the fuel conduit as seen in Fig  7 where the coil 20 are spaced
on fuel conduit 10 and each separately short-circuited. 10 Claims . A
device for improving the performance characteristics of particulate
material and fluids flowing through a fuel conduit cornprising. 15
at least one coil (20) of predetermined diameter and length and of a
predetermined number of turns, said coil comprising an electrical conductor
core (22) and electrical Insulation (21) therearound and being coiled
around a length of said fuel conduit (10), the ends of said electrical
conductor core (11,12) being connected together so as to be short
circuited. 20  2.  The device of Claim 1 In which said core is a continuous
wire surrounded by plastic insulation. 3.  The device of Claim 1 in which
said coil  is a flexible hollow tube and said core is a liquid electrolyte.
4. The device of Claim 1 wherein the number of turns of said coil Is from
about 26 to about 30. 25  5. The device of Claim 4 wherein the number of
turns is about 28. 6.  The device of Claim 1 wherein a plurality of
separate coils spaced on the fuel conduit are provided. 7.  The device of
Claim 1 wherein opposite ends of said coil are metallurgically bonded to
each other to effect 30      the short circuiting. 8. The device of Claim 1
wherein said fuel conduit Is a metal conduit and said coil core Is copper.
9. The device of Claim 1 wherein said coil core Is an aluminum wire. 10.
The device of Claim 1 wherein said coil comprises a plastic sleeve having a
prescribed number of turns 



of wire embedded therein. 11. Thedevice of Claim 1 wherein said coil
comprises a pairofplastic halfshellssurrounding said fuel conduit, a
prescribed number of turns of a conductive wire spacedly wound around said
shells and a layer of In- 40      sulation surrounding said wire turns.
Patentanspr~che 45  1. Vorrichtung zurVerbesserung der
Lelstungselgenschaften von partikelformigem Material und Fluids, die durch
sine-Leitung, Insbesondere sine Brennstoffleitung flieBen, umfassend -
wenigstens eine Spu!e (20) eines vorbestimmten Durchmessers und
einervorbestimmten Lange und Windungszahl, wobei die Spule aufgebaut ist
aus einem elektrischen Leiter als Kern (22) und siner dlesen umgebenden
Isollerung (21) und unm eine bestimmte Linge der Brennstoffleltung (10)
gewickelt ist, und wobel die Leiterenden (11, 12) elektrisch miteinander
kurzgeschlossen sind. 2. Vorrichtung nach Anspruch 1, bel der der Kern als
von einer Kunststoffisollerung umgebener fortlaufender Draht ausgebildet
Ist. 55   3. Vorrichtung nach Anspruch 1 bel der die Spule ein flexibles
HohIrohr ist, das mit einem flOssigen Elektrolyten als der Kern gefrlit
ist. 4.  Vorrichtung nach Anspruch i,. -- bei der die Anzahl Windungen der
Spule etwa 26 bis etwa 30 betrigt. 6    EP 0 522 096 B1 the two half
shells. The outer surface of the wound unit can then be covered by
insulating tape 27 and the ends 26 of the coil interconnected. Other
suitable applications of the invented device with beneficial effects may be
as follows, although tests 5   have not been made to date, for example on
the inlet stream pipes carrying oil, gas, coal dust, etc. to a boiler or
gas producer; The invented device also may be constructed by utilizing a
plurality of coils spaced on the fuel conduit as seen In Fig. 7 where the
coil 20 are spaced on fuel conduit 10 and each separately short-circuited.
10 Claims 1.  A device for improving the performance characteristics of
particulate material and fluids flowing through a fuel conduit comprising:
15            atleastone coil (20) of predetermined diameterand length and
of a predetermined numberof turns, said coil comprising an electrical
conductor core (22) and electrical Insulation (21) therearound and being
coiled around a length of said fuel conduit (10), the ends of said
electrical conductor core (11,12) being connected together so as to be
short circuited. 20  2.  The device of Claim I in which said core Is a
continuous wire surrounded by plastic Insulation. 3.  The device of Claim 1
in which said coil is a flexible hollow tube and said core Is a liquid
electrolyte. 4.  The device of Claim 1 wherein the number of turns of said
coil Is from about 26 to about 30. 25  5.  The device of Claim 4 wherein
the number of turns is about 28. 6.  The device of Claim 1 wherein a
plurality of separate coils spaced on the fuel conduit are provided. 7.
The device of Claim 1 wherein opposite ends of said coil are
metallurgically bonded to each other to effect 30      the short
circuiting. 8.  The device of Claim 1 wherein said fuel conduit is a metal
conduit and said coil core Is copper. 9.  The device of Claim 1 wherein
said coil core is an aluminum wire. 10. The device of Claim 1 wherein said
coil comprises a plastic sleeve having a prescribed number of turns 



of wire embedded therein. 11. The device of Claim 1 wherein said coil
comprises a pairof plastic halfshells surrounding said fuel conduit, a
prescribed number of turns of a conductive wire spacedly wound around said
shells and a layer of In- 40      sulation surrounding said wire turns.
Patentansprriche 46  1.  Vorrichtung zurVerbesserung der
Leistungselgenschaften von partikelfbrmigem Material und Fluids, die durch
eine Leitung, insbesondere elne Brennstoffleitung flielen, umfassend -
wenigstens eine Spule (20) eines vorbestimmten Durchmessers und
einervorbestimmten i.ange und Windungszahl, wobei die Spule aufgebaut ist
aus einem elektrischen Leiter als Kern (22) und elner diesen umgebenden
Isolierung (21) und urn eine bestimmte Lange der Brennstoffleltung (10)
gewickelt 50      ist, und wobei die Leiterenden (11. 12) elektrisch
miteinander kurzgeschlossen sind. 2.  Vorrichtung nach Anspruch 1, bei der
der Kern als von einer Kunststoffisolierung umgebener fortlaufender Draht
ausgebildet ist. 55   3.  Vorrichtung nach Anspruch 1, be! der die Spule
ein flexibles Hohlrohr ist, das mit einem flflssigen Elektrolyten als der
Kern geffillt ist. 4.  Vorrichtung nach Anspruch 1, bei der die Anzahl
Windungen der Spule etwa 26 bis etwa 30 betrigt. 6    * C   L   M   S * 5.
Vorrichtung nach Anspruch 1, bel der die Anzahl Windungen der Spule etwa 28
betragt. 6   6. Vorrichtung.nach Anspruch 4,.- bei der eine Mehrzahl
getrenntbrSpulen im gegenseitigen Abstand auf der Leitung vorgesehen sind.
7. Vorrlchtung nach Anspruch 1, be! der die beiden Spulenendei
metallurgisch miteinander gebondet sind, um den Kurzschlulg zu bewir- 10
ken. 8.  Vorrichtung nach Anspruch: 1, bel der die Leitung eine
Metalleltung ist und der Spulenkern Kupfer ist. 9.  Vorrichtung nach
Anspruch 15      bel der der Spulonkern Aluminium ist. 10. Vorrichtung nach
Anspruch 1, beo der die Spule eine Kunstatoffhulle mit
einervorgeschriebenen Anzahl von hierin oingebettetsn Draht- windungen
umfagt. '   20 11. Vorrichtung nach Anspruch 1, bel dor die Spule aufgebaut
ist aus elnem Paar Kunststoffhalbschalen, die die Brennstoff-Leitung umge-
ben, einer vorgeschriebenen Anzahl Windungen eines leltenden Drahtbs, die
In gegenseltigem Abstand auf die Schalen gewickolt sind, und einer die
Drahtwindungen einschiegenden Isollerschicht. 25 Revendlcations. 1.
Dispositif pour ameliorer les caract6ristiques de performance d'une matlere
particulaire et de fluids cir- 30      culant dans une conduit de-
combustible, comprenant: au rnoinsune bobineJ20.)d' undlametreetd'une
longueurpred6termin6e etcomprenantun nombre preddtermin6 de tours, ladits
bobine comprenant une Amse lectroconductrice (22) et un Isolant electrique 



(21) qui I'entoure, et etant bobinee autour d'une longusur de ladite
conduite (10) de combustible, lesa ex- tremites (11,12) de laditeArie
electroconductrice etant connect6es Iune A I'autre de facon A Atre court-
3S      circuities. 2. bispositif selon larevendtcation 1, dana lequel
ladite ame estun fil continu entoured'un isolanten matibre plastique. 40
3.  Dispositif selon la revendication 1, dans lequel ladite bobine est un
tube creux flexible et ladite Ame est un liquids electrolytique. 4.
Dispositif selon la revendication 1, dans lequel ls nombre des tours de
ladite bobine est d'environ 26 A environ 30. 45  5.  Dispositif salon la
revendication 4, dans lequel le nombre des tours eat d'environ 28. 6.
Dispositif salon lI revendication 1, dans Isquel iI est prevu une plurallte
de bobines distinctes espacees sur la condult de combustible. 5o  7.
Dispositif solon la revendication 1, dans lequel les extremites opposees de
ladite bobine sont liees me- tallurgiquement l'une a I'autre pour reaiiar
ls court-circuit. 8.  Dispositifselon la revendlcation 1, danas lquel
ladite conduite de combustible est une conduite metallique et ladite amo de
[a bobinie est en culvre. 55 9.  Dispositif selon la revendicatlon , dana
lequel ladite Ame de ia bobine est un fil d'aluminium. 10. Dispositif solon
la revendication 1, dana lequel ladite bobine comprend un manchon de
matilre plastique dans loquel sont noyes un nombre prescrit de tours de f
II. 7    EP 0 522 096 B1 11. Dispositif selon la revendication 1, darts
lequel ladite bobine comprend une paire de demi-coquliles en -N
mature plastique qul entourent ladite conduite de combustible& un nombre
prescrit de tours de fil conduc- tour enrouli & un certain 6cartement
autour deadites coquilles etune couche d'isolant qul entoure lesdits 6
tours de fils. 10 15 20 25 30 35 40 45 50 55 8    


