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The present invention relates to a method and apparatus 
for operating internal combustion engines, and more par~ 
tieularly to a means for improving the combustion and 
power thereof. 

This application is a continuation-in-part of the parent 
application of Michael I. Kwartz, ?led January 26‘, 1960, 
Serial No. 3,694, and now abandoned. 
Many di?iculties are encountered at present in attempt 

ing to secure smooth performance and higher efficiency 
from an internal combustion engine, particularly of the 
type found in automobiles. Such engines frequently do 
not attain the optimum performance due to the inter 
effect of the various internal combustion engine compon 
ents which, when not properly balanced, result in a high 
gas mileage ratio, pinging, rough engine performance and 
poor efficiency. 

While substantial improvements in internal combustion 
engines and engine fuels ‘have served, over the years, to 
increase the practical efficiency of an internal combustion 
engine, the engine-fuel relationship still remains a critical 
factor in achieving a high internal combustion engine ef 
?ciency. As is well known, when the compression ratio 
of an internal combustion engine is increased, resort must 
be made to special anti-knock fuels to avoid engine knock 
which results in loss of power, increased engine tempera 
ture and objectionable noise. Although the careful choice 
of fuel qualities may serve to avoid some of the heretofore 
mentioned problems, this results in increased fuel costs 
and operating expenses. 

Consequently, many prior art methods have been de 
veloped in an attempt to increase internal combustion 
engine efficiencies. One known method re-cycles the un 
burned fuel vapors from the engine crankcase bacn to the 
intake manifold while subjecting the re-cycled fuel vapors 
to a magnetic ?eld to improve the combustion properties 
of the returning fuel. However, this causes an increase in 
oil consumption as the oil vapors from the crankcase are 
withdr wn together with the fuel and results in undesirable 
deposits on the engine components and increased cost of 
operation. 

Accordingly, it an object of the present invention to 
provide an apparatus which improves the operating ei? 
ciency of an internal combustion engine, particularly of 
the type found in automobiles. 

Another object of the present invention is to provide an 
.a'rraratus for minimizing the critical engine-fuel relation 
ship of internal combustion engines, thereby making pos 
sible the use of lower cost, lower octane fuels in high 
compression engines without producing objectionable ping 
ing or rough engine performance. 
With the above objects in mind, the present invention 

comprises a multi-turn, multi-layer high inductance coil 
which is physically mounted on the fuel line which pro 
vides fuel to the mixing chamber. The inductance coil 
is electrically connected to the high-tension ignition sys 
tem of the internal combustion engine between the spark 
coil and distributor. The flow of fuel passing through the 
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fuel line is subjected to a high intensity magnetic field, 
and the presence of the inductance in the igninon system 
serves to improve the length of discharge or “hotness” of 
the spark within the engine cylinder resulting in improved 
combustion and engine efficiency. 

In an alternate embodiment of the present invention, a 
thermostatic control element is incorporated into the 
inductance device. T he thermostatic control is connected 
electrically between alternate layers of the inductance coil 
and physically placed in the vicinity of the internal com 
bustion engine. Depending on the state of the thermo 
static contrel element, either the full inductance or a part 
of the inductance of the coil is placed in the ignition cir 
cuit thus subjecting the fuel to a controlled magnetic ?eld 
while varying the inductance in the high-tension ignition 
system in response to the operating condition of the 
engine. 

While the speci?cation concludes with claims particular 
ly pointing out and distinctly claiming the subject matter 
regarding the invention, it is believed that the invention 
will be better comprehended from the following descrip 
tion taken in connection with the accompanying drawings: 
FIG. 1 is a top plan view of the improved device for 

internal combustion engines; 
FIG. 2 is a bottom plan View of the same device; 
FIG. 3 is an end elevational view of the device as viewed 

from the left end of FIG. 1; 
FIG. 4 is a similar view of the right end of FIG. 2; 
FIG. 5 is a horizontal section through the inductance 

coil, portions being shown in elevation; 
PK}. 6 is a side elevation of the device illustrating 

in principle the method of operating an internal com 
bustion engine in accordance with the present invention; 

FIG. 7 illustrates a schematic representation of the 
high-tension ignition system incorporating the high in 
ductance coil and thermostatic control of the present 
invention. 

Referring to FIG. 1, there is provided a fibre core A 
preferably semi-circular in shape in cross-section and 
extending in length approximately 31/2". A metal sleeve 
like casing B is mounted on the core and encloses sub 
stantially the entire central section so that each end of the 
core A projects beyond the casing B a short amount. The 
casing B follows the transverse contour of the core so as 
to provide a close ?t. 
The casing i3 is covered with an insulating sleeve D 

which conforms to the semicircular contour, and around 
which are wound two coils, serially connected at ii, C 
and E, respectively. Coil C forms the inner coil and 
comprises two layers of low resistance magnetic copper 
wire. Any conventional low resistance wire may be 
utilized which would meet the load requirements of 
15(30 milliamperes from a 6 volt battery. The preferred 
embodiment utilizes #28 gauge wire having a charac 
teristic of 41 ohms per 1060 feet at a temperature of 68° 
F. Coil E is serially connected to coil C wound 
thereabout for approximately 125 turns. Coil E is an 
alloy 30 gauge wire consisting of 70% nickel and 36% 
iron, having a characteristic of 1.500 ohms per foot at a 
temperature of 68° F. The increased impedance of coil 
E to that of coil C should be such as to draw approximately 
500 milliamperes from a 6 volt source. 
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Each row of turns is insulated from each other by 
an insulating sleeve F, and an outer insulating sleeve G 
encloses the outer coil member E. The transverse con 
tours of the secondary coil E, intermediate insulating 
sleeve F and outer insulating cover G, follow the outer 
semi-circular contour of the core A so that the device is 
readily adapted to be mounted upon a fuel line in a 
manner to be hereinafter described. In the preferred 
embodiment, an outer protective metal cover H is pro 
vided which encloses the device and forms a protective 
housing, but which still maintains the semi-circular con 
tour. 
A lead in terminal I is carried by the ?bre core 

body A and may be electrically connected to a source 
of current through wire M. At the outermost portion 
of ?bre core A are provided spring clips K, N for mount 
ing the device on a fuel line L. A screw 2 electrically in 
contact with terminal I is connected to the left hand end 
of Winding C through conductor 3. The outer coil E is 
connected through conductor 4 to a terminal 5 which ex 
tends through the metal sleeve B and is affixed at 6 to 
metal clip K thereby establishing a ground connection for 
the impedance coils C and E. 

In the preferred embodiment, coils C and E are serially 
connected. However, there may be provided a thermo~ 
stat P. As shown in FIG. 1, the thermostat may be 
mounted on the right hand end of the ?bre core A; how 
ever, it should be readily appreciated that this location 
is merely illustrative and any other more desirable loca 
tion may readily be utilized. Any conventional thermo 
stat P commercially available may be utilized, providing 
it be of the type having a normally closed contact and 
an adjustable operating range. One contact of thermo 
Istat P is connected to the junction of coils C and E at 1, 
‘while the other contact of thermostat is connected to 
‘ground. 

Referring to FIG. 6, the impedance device 16 is shown 
adapted for operation with an internal combustion engine 
of the type used in automobiles. Reference numeral L 
designates the fuel line on which impedance device lid 
is mounted by means of spring clips K and N. Fuel 
line L admits fuel to carburetor 12 which is ?lled during 
operation of the engine. Fuel is drawn through line 11 
from the main fuel tank 13 by a fuel pump 14. 
PEG. 7 illustrates the electrical circuitry for the im 

pedance device connected into a conventional ignition 
system. The impedance device is represented at it) hav 
ing serially connected coils C and E. The ignition system 
is well known and comprises ignition coil 21 having 
a primary winding 21A and secondary winding 2113. 
Current in the system ?ows from the battery 22 through 
ignition key switch 23 (when closed) to primary winding 
21A of coil 21 and in parallel through the ignition points 
of the breaker and impedance coil 21. (Operation of 
the thermostat element P will be described with relation 
to an alternate embodiment, since in one embodiment 
of the invention the thermostat is not used.) 
As long as an electric current is ?owing steadily in 

the primary coil 21A, no current ?ows in the secondary 
coil 213. The breaker serves to break the primary circuit 
‘which sets up a high voltage in the secondary coil 21B 
according to the rake of the breaker. The voltage is dis 
tributed to the proper spark plugs at the proper time by 
means of the distributor. 

In operation, the breaking of the primary circuit of 
‘coil 21A sets up a pulsating current through coil 2%) 
thereby establishing a high intensity magnetic ?eld about 
coil 2%. By virtue of the location of the impedance de 
vice about the fuel line L, the fuel is subjected to the high 
intensity magnetic ?eld, and since the fuel line is conven 
tionally made of brass, there will be no short circuit path 
for the flux line of the magnetic ?eld, but rather, they 
will be concentrated throughout the fuel flow in fuel line 
.L. subjecting the fuel to a high intensity magnetic ?eld 
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4 
appears to give considerable improvement to the combus 
tion properties of the fuel. 
The presence of the coil 29 in the ignition circuit ap 

pears to have an additional bene?cial effect in that the 
length of discharge or hotness of the spark is improved 
thus allowing for leaner mixtures of fuel resulting in con 
siderable savings and diminution of the critical engine 
fuel relationship. 

Whatever the reasons for the improved operation re 
sulting from the use of this device, experiment has clearly 
proven that a device built in the manner herein described 
will have the desired res In a typical test, ma’ c with 
a six cylinder car of well-known make, the engine was set 
at 800 rpm. fast idle. Maintaining all test conditions 
constant, the device was installed. The immediate result 
was an increase of approximately 20% in engine rpm. 
Thus, it is readily apparent that at regular r.p.m. of the 
engine, a leaner fuel mixture can be utilized when 
operating at the same r.p.m. Without the device. 

In an alternate embodiment of the device, a thermostat, 
shown in FIG. 7, is connect d at the junction of coils C 
and E. The thermostat is normally closed and set to 
open at a desired temperature which the motor attains 
after operation for a short time. Upon starting a cold 
engine, the thermostat remains closed, thus shorting out 
coil E to ground. In addition to reducing the inductance 
of the line, it also serves to decrease the intensity of the 
magnetic field to which the fuel is subject. This results in 
a richer mixture of fuel than if the thermostat were not 
in the circuit. This richer mixture is highly desirable 
for starting conditions of an internal combustion engine. 
After a period of operation of the engine, when the op 
erating temperature of the thermostat is reached, thermo 
stat P opens placing the full inductance in the line and 
establishing an operating condition as hereinbefore de 
scribed. It should be readily apparent that the thermo 
static tripping action follows throughout the entire opera 
tion of an internal combustion engine and facilitates a 
cleaner and more complete combustion of fuel in the fuel 
combustion chambers resulting in considerable economic 
savings to the consumer. 

Although but two embodiments of the invention have 
been depicted and described, it will be apparent that 
these embodiments are illustrative in nature and that a 
number of modi?cations in the apparatus and variations 
in its end use may be e?iected without departing from 
the spirit or scope of the invention as de?ned in the 
appended claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
l. A combustion improving device for an internal com 

bustion engine having a high tension ignition system ener 
gized by a spark coil having a primary and secondary 
Winding, comprising a fuel line, means for drawing fuel 
through said line to the engine, an impedance device, 
means connecting said impedance device in series with 
the primary winding of said spark coil, and said impedance 
device arranged to be affixed to said fuel line and subject 
said fuel to a high intensity magnetic ?eld. 

2. The invention as set forth in claim 1, wherein said 
impedance device comprises a ?rst and second coil serial 
ly connected and control means connected to the junction 
of said ?rst and second coil and being responsive to the 
operation of said engine to vary the impedance of said 
impedance device. 

3. The invention as set forth in claim 2, wherein said 
control means comprises a thermostatic element respon 
sive to the temperature of said engine to vary the im 
pedance of said impedance device. 

4. A method of improving the combustion of fuel in 
an internal combustion engine having a high tension igni 
tion system energized by a spark coil, consisting in sub 
mitting the fuel to a high intensity magnetic ?eld and 
simultaneously increasing the length of discharge of a 
spark igniting the fuel. 
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5. A combustion improving device for an internal com 
bustion engine having a high tension ignition system en 
ergized by a spark coil having a primary and secondary 
Winding, comprising a carburetor, a fuel line, means for 
drawing fuel through said fuel line to said carburetor, an 
impedance device mounted on said fuel line in the vicinity 
of said carburetor, said impedance device comprising a 
?rst and second coil serially connected with each other 
and with said primary Winding of said spark coil, and said 
impedance device arranged to develop a high intensity 
through the ‘fuel in said fuel line in accordance with 
the energization of said ignition system and simultaneous 
ly increase the inductance of the primary line of said 
spark coil. 
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6. The invention as set forth in claim 5 further includ 

ing thermostatic control means connected between _t_h_e 
junction of said ?rst and sec-end coil and ground to vary 
the impedance of said impedance device in response to 
the temperature of said engine. 
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