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1. 
This invention has for its object to provide 

improved electric spark ignition systems for in 
ternal combustion engines, of the type in which 
a transformer, or each of a plurality of trans 
formers, for generating the required sparks at 
the engine Sparking plugs, is excited by discharge 
of a condenser, the latter being intermittently 
charged by a magneto or other alternating-cur 
rent Source. 
The invention comprises a system of the type 

aforesaid in which a pair of spark gaps are in 
cluded, one electrode of one of the gaps (herein 
termed the first gap) being connected to one 
terminal of the magneto or other alternating 
Current Source, the other electrode of this gap 
being connected to or forming part of the corre 
Sponding electrode of the second gap and being 
also connected to one side of the condenser, and 
the other electrode of the second gap being con 
nected to the other terminal of the said source, 
either directly or through the primary winding 
(or each of the primary Windings in turn) of the 
spark-generating transformer (or transformers), 
the Sparking voltage of each gap being greater 
than the voltage to which it is required to charge 
the condenser. 

In the accompanying sheet of explanatory dia 
grams: 

Figure 1 illustrates an electric spark ignition 
System embodying one form of the invention. 

Figures 2 to 6 illustrate respectively five modi 
fied forms of the invention. 

In carrying the invention into effect as illus 
trated in Figure 1, I employ as the alternating 
current Source a magneto a which is capable of 
giving the required charge to a condenser b in 
each half alternation of its action. To one ter 
minal of the magneto a is connected one electrode 
of a Spark gap C, the other electrode of this gap 
being connected to one side of the condenser b 
to be charged. The last mentioned electrode of 
the gap C is also connected to or made integral 
with one of the electrodes of a second gap d, and 
the other electrode of the second gap is connected 
to the other terminal of the magneto a. 
The Sparking voltages of the two gaps, c, d are 

each greater than that to which the condenser b 
is required to be charged, and it is usually advan 
tageous (and may be necessary) to arrange that 
the first gap C shall have a higher sparking volt 
age than the second gap d. For example, in one 
satisfactory arrangement in which it is required 
to charge the condenser b to 3 kV., the sparking 
voltage of the first gap c is 8 kV. and that of the 
Second gap d is 4 kV. 
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2 
I also find that in order to get the best results 

it is desirable to associate with the Secondary 
winding of the magneto a a suitable capacity. 
In some cases the distributed capacity inherently 
associated with that winding is sufficient. Other 
wise, capacity is added by connecting a condenser 
e across the secondary winding, and the optimum 
amount of this capacity is easily ascertained by 
experiment. 
The other side of the condense b to be charged 

is connected to a distributor f by which it can be 
put into communication with one end of each 
in turn of the primary windings g of a plurality 
of separate spark-generating transformers hav 
ing their secondary windings h directly associated 
with the engine sparking plugs as i, the other 
ends of these windings being connected together 
and to the same terminal of the magneto a as 
the Second electrode of the Second gap d. When 
the distributor f is of the jump-spark type it is 
advantageous to connect one end of a Small choke 
coil i between the condenser b and the distributor, 
the other end of the choke coil being connected 
to the side of the system associated with the 
above-mentioned second terminal of the mag 
netO d. 
Instead of employing a magneto as illustrated 

in Figure 1 any other suitable alternating-current 
Source may be used. 

In the modification illustrated in Figure 2 I 
employ a single Spark-generating transformer 
having its primary winding g connected at one 
end to the side of the condenser b remote from 
the Spark gaps c, d, and at the other end to the 
same terminal of the alternating-current source 
d as the second mentioned terminal of the second 
gap d, the secondary winding h of this trans 
former being connectible by a distributor f to 
each in turn of the sparking plugs as i. In other 
respects the example illustrated in Figure 2 is 
similar to that illustrated in Figure 1 and is indi 
cated by the same reference characters. 

In a further modification the second mentioned 
electrode of the second gap d is connected either 
to one end of the primary winding g of a single 
Spark-generating transformer as exemplified in 
Figure 3, or through a distributor f to each in 
turn of the primary windings g of a plurality of 
Separate Spark-generating transformers as exem 
plified in Figure 4, the other end or ends of this 
primary winding or windings being connected to 
the Second mentioned side of the condenser b to 
be charged and the second mentioned terminal 
of the alternating-current source a. In either of 
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pacity is preferably introduced by connecting a 
condenser e across the first mentioned electrode 
of the first gap c and the Second mentioned elec 
trode of the Second gap d. 
In the modification illustrated by Figure 5, I 

connect a condenser k across the terminals of the 
first gap c. In addition a condenser e may be 
connected as in the example first described acroSS 
the secondary winding of a magneto a from 
which the impulses required for charging the 
main condenser b are supplied. 
In the modification illustrated by Figure 6, I 

insert a high frequency choke m-between the two 
adjacent electrodes of the two gaps c, d. Alter 
natively I may connect in this position the pri 
mary winding g of the spark generating trans 
former, or, when a plurality of such transformers 
are used, I may arrange for the primary winding 
of each to be connected in turn to such gap elec 
trodes by means of a distributor. Also I may 
then connect the additional condenser k above 
mentioned across that part of the System which 
includes the choke m or primary Winding g (or 
windings) and the first gap c. which is in series 
'With the source'd. 
SBy the use of two gaps' as above described in 

(ignition systems of the type: specified I am able 
to obtain: regular action of such systems in a very 
simple and satisfactory manner. The invention 
is riot, however, restricted to the examples, above 
tescribed as it may be applied in essentially the 
same manner to other circuit arrangements, and 
Subordinate details may be modified to suit dif ferentirequirements, 

Having thus described my invention what I 35 
claim as new and desire to secure by Letters Pat gentis: 
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4. 
... An electric Spark ignition System of the type 

specified, comprising in combination a condenser, 
an alternating-current source for intermittently 
charging the condenser, at least one spark-gen 
erating transformer adapted to be excited by dis 
charge of the condenser, and a pair of two-elec 
trode spark gaps, one electrode of one of the gaps 
being connected to one terminal of the alternat 
'ing-current Source, the other electrode of this gap 
being electrically connected to the corresponding 
electrode of the other gap and being also con 
nected to one side of the condenser, and the other 
electrode-of the second mentioned gap being con 
nected to the other terminal of the said source, 
the sparking voltage of each gap being greater 
than the voltage to which it is required to charge 
the condenser. 

2. An electric spark ignition system as claimed 
in claim 1, in which the first gap has a higher 
sparking voltage than the second gap. 

3. An electric spark-ignition System as claimed 
in claim 1 and having a capacity associated with 
ithe alternating-current source. 
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