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This invention relates to fuel ignition, and 
particularly to the ignition of vaporized fuel in 
a combustion chamber, as for example, the cyl 
inder, or cylinders, of an internal combustion 
engine. 
In conventional high-tension ignition Systems 

for multi-cylinder engines, an ignition current 
flow begins when the spark generator of the pri 
nary circuit develops a voltage of Sufficient mag 
nitude to induce in the secondary circuit a peak 

- Voltage of a value (hereinafter referred to as 
W1) high enough to bridge the distributor gap. 
When this occurs, there is a flow of high-tension 
current in the ignition circuit; and this energy 
flow continues to increase until the Woltage acroSS . 
the spark plug electrodes reaches a Sufficient 
value (hereinafter referred to as W2) to cause a 
Spark plug gap. When this occurs, the current 
continues to oscillate until the dissipation of 
energy reduces the voltage to a point W3, that 
is not adequate to Sustain the flow of current 
across the spark plug gap. When this cessation 
of flow occurs, however, there is still a substan 
tial potential difference remaining between end 
points of the conductors, as for example, be 
tween the distributor end of the ignition cable, 
on the one hand, and the central (insulated) 
electrode of the spark plug, on the other. The 
magnitude of this remaining potential difference 
is substantial, whether the engine has been in 
constant operation for a period of time, or 
Whether it is being 'started' from a “cold' con 
dition; but it is relatively much greater during 
the 'starting' effort, as will be seen from the foll 
lowing analysis of the two extreme conditions: 

I-Normal operation. 
During normal operation, with the usual rela 

tively small gap at the distributor, the break 
down voltage V of the distributor gap may be 
of the order of 1500 to 2000 volts, and the Spark 
discharge voltage W.2 will be correspondingly low; 
similarly, the healing voltage W.3 will be still low 
er because, during such normal operation, the 
spark discharge is occurring across a Space en 
veloped by hot ionized gases, hence, the resid 
ual voltage on the secondary circuit, while not 
zero, is not great enough to interfere with nor 
mal functioning of the operating cycle. 

II. Starting 

By “starting' is meant the period of time be 
fore sustained combustion occurs in the engine 
cylinders. At this time, the Spark plug elec 
trodes are cold, and the voltage W.2 to be de 

(CI. 315-59) 

20 

30 

40 

45 

50 

2 
veloped before the electrodes will function is 
correspondingly high. For the same reasons the 
Voltage V3 at which "healing' of the gap will 
occur is also high. Hence, there will be an ap 
preciable, potential difference remaining on the 
ignition cable, particularly as the first spark dis 
charge occurs without benefit of any noteworthy 
assistance from the surrounding gases in the 
cylinder, as the latter do not become hot, or 
ionized, until a later stage of operation. This 
inherent potential difference, from the cable to 
ground, is greatly augmented when accompanied 
by a condition of worn electrodes at the distrib 
utor and plug gaps. Moreover, if the charge re 
filaining On the cable is of the same polarity, as 
it may Well be, it may render the spark genera 
tOr ineffective, as the maximum voltage capacity 
of the latter may be less than that required to 
bridge a Worn distributor gap, against the resi 
dual voltage remaining on the cable, at the ter 
nination of the first abortive spark discharging 
Cycle. 
The present invention solves the difficulties just 

described by introducing a new step in the igni 
tion control cycle, namely, the step of connect 
ing the ignition cable to ground, over a path of 
Calculated resistance value, which path, will re 
main permanently effective as a cable potential 
venting instrumentality, not only during normal 
engine Operation but also in the intervals be 
tween successive uses of the engine. By introduc 
ing this Step Of constantly venting the cable to 
the ground, I provide a positive insurance 
against reverSely loading the spark generator to 
a point Where Spark production becomes uncer 
tain. At the same time, the resistance of the 
venting path can be kept high enough to pre 
vent its seriously affecting the peak voltage ca 
pacity of the Spark generator. 
Accordingly, objects of the invention are: 
1. To provide a novel method of controlling 

the behavior of a fuel ignition circuit, which 
novel method involves the continuous venting 
of each ignition cable to ground, over a venting 
path whose resistance is of a pre-established 
value that is Sufficiently low to insure against 
maintenance of any substantial residual po 
tential difference to ground in the cable during 
the engine starting period, yet sufficiently high 
to prevent any appreciable drop in the peak volt 
age at Which spark discharge occurs. 

2. To provide, in an ignition system, in com 
bination. With each ignition cable, a relatively 
high resistance element having one of its ter 
minals connected to ground and the other of 
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its terminals continuously connected in circuit 
With Said cable. 

3. To provide, in an ignition System, in COmi 
bination with each spark plug, a resistance ele 
ment constituting shunt path by which the 
“locked-in' portion of the energy developed in 
the system will escape to ground, and thus, clear 
the spark plug circuits of all residual charges 
that might, if allowed to remain in storage in 
said circuits, interfere with proper functioning 
of the spark discharge electrodes of the plugs; 
and 

4. To provide a spark plug of novel construc 
tion, including such a grounding resistor as an 
integral part of the plug. W 
These and other objects of the invention will 

be better understood upon reference to the ac 
companying drawing, wherein, Figure No. 1 is 
a sectional view of a spark plug embodying the 
invention; and, Figure No. 2 is a diagram of 
electrical connections to. Such a plug. . 

Referring first to Figure No. 2, there is illus 
trated, schematically, an ignition Systern includ 
ing a spark generator G, a distributor d, a pair 
of spark plug electrodes P1-P2, a cabie: N con 
necting one of the contacts of distributor d with 
the first electrode P1 of the Spark plug, a ground 
connection Gr, leading from the Second. Spark 
plug, electrode P2, and a resistor R, having one 
terminal connected directly to the electrode P1, 
and its other terminal grounded at Gra: Figure 
No. 1 shows this resistor R. (merely by Way of 
indicating one of many suitable physical loca 
tions and arrangements), as disposed laterally 
of the central electrode P1, in a hole drilled into : 
the ceramic body 6 of the plug; the resistor hav 
ing its inner capped end pressed against the 
electrode P, by the pressure of the shell against 
the outer eagped end of the resistor. Being in 
capsule form, the resistor is readily insertible into 
the body 6, prior to assembly of the body and 
shell; the body being retained in the shell by 
turning over the shell end 8, as usual in the art. 

In operation, resistor R will serve as a constant 
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venting means between the cable N and the 
grounded shell 7, so that no residual potential 
difference Will remain on the cable, to interfere 
with Spark production, especially When the en 
gine is cold. The Value chosen for resistor R. 
(the Sane Will apply as to the resistors R., for 
the other spark plugs not ShoWn) Will be low 
enough to produce the desired cable venting, yet, 
high enough. So that it Will not appreciably affect 
the gap break-down voltage characteristics of 
the particular circuit employed in any given in 
Stallation, as heretofore explained. 
The invention, of course, embraces physical 

'eationships deviating from those illustrated and, 
in fact, all embodiments based upon the teaching 
disclosed herein. 
What I clain is: 
1. In an ignition system, in combination with 

each individual ignition current Supply circuit, a 
circuit venting path operable as an integral part 
of ea in Scées; Si373 cycle of operation of the Sys 
terta, during northal use of the Systern, at its 
IOrriai Operating voltage, Saii. path including 
a relatively high resistance element having one 
of itS serinals connected to ground aid the 
other of its terminais continuously and perma 
neihtily connected in Series with said current Sup 
ply circuit. 

2. In a Spark pitig having an instiated elec 
rode seriating is a point of Spark discharge, 
the CGI) bination With Said electrode of a perma 
herity Operating Veiting path including a rea 
tively high resistaine element pernaanently in 
COsiporated. Withii the plug, aid having One of 
is terrainais connected to ground and the other 
of its terminals connected directly to said 
electose. 

MELVE F. PETERS. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Name Date 
Peters ------------ July 13, 1943 

Numer 
2,323.93 

  


