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YDROCARBON MOTOR. 

Application filed March 3, 1921. Serial No. 449,341. 

To all whom it may concern 
Be it known that I, LIONEL M. Woolson, 

a citizen of the United States, and resident 
of Detroit, Wayne County, State of Michi 
gan, have invented certain new and useful 
Improvements in Hydrocarbon Motors, of 

is a specification. 
This invention relates to hydrocarbon mo 

tors, and particularly to the ignition thereof. 
One of the objects of the invention is to 

provide a novel and simple ignition mecha 
nism for producing several synchronized 
sparks in the cylinder of a hydrocarbon mo 
tOr. 
Other objects of the invention will appear 

from the following description taken in con 
nection with the drawings, which form a 
part of this specification, and in which: 

Fig. 1 is a diagrammatic view of a motor 
and ignition mechanism embodying the in 
vention; 

Fig. 2 is a diagrammatic view of a 
coil embodying the invention; 

Fig. 8 is a fragmentary horizontal section. 
thru the combustion chamber and water 
jacket of a motor cylinder block, illustrating 
diagrammatically the flame propagation 
from three sparkplugs; and 

Fig. 4 is a section thru the combustion 
space of a cylinder similar to Fig. 3, illus 
trating diagrammatically the flame propa 
gation from four sparkplugs. 

Referring to the drawings, 10 represents 
a motor cylinder block, in this instance four 
Eile comprising the block. In Fig. 1 

there are three sparkplugs 11, for each of 
the cylinders. Fig. 1 also shows, diagram 
matically, a spark coil 12, for each of the 
cylinders, and there are three high-tension 
lead wires 13 from each of these coils to the 
respective sparkplugs. Also, the primary 
windings of the coils 12 are connected with 
a source of current such as a battery 14 thru 
wires 15, a distributor 16, a wire 17, a cir 
cuit breaker 18, and a hand-switch 19. A 
condenser 20 is connected between the wire 
17 and the ground at 21. The distributor 16 
has its rotating arm 22 connected thru a wire 
23 with the ground as at 24. One of the 
poles of the battery 14 is also connected with 
the ground as at 25. 
Now the coils 12 above referred to are 

more fully illustrated in Fig. 2 where the 
primary winding is indicated at 26 and 

spark 

where three secondary windings are indi 
cated at 27, 28 and 29 respectively. A single 
Wire 30 may connect one side of these sec 
Onday windings with the ground as at 31 
and the other ends are connected by the 
wires 13 above referred to with the respec tive sparkplugs. 
By this arrangement of several secondaries 

in a single coil it is evident that the sparks 
in the cylinder will be made simultaneously, 
that is that they will be synchronized, which 
is essential if the plurality of sparks is to 
have any advantage in reducing or eliminat 
ing detonation. The flame propagation in 
the cylinder, when the three sparks are thus 
fired simultaneously, is diagrammatically il 
lustrated in Fig. 3 where it will be seen that 
the three circles of flame cause almost in 
stant firing of the charge thruout the com 
bustion chamber. 

In order that one of the sparks at least 
may be exceptionally strong for starting 
purposes when the motor is cold, one of the 
secondary windings of the coil if made long 
er than the others, thus in Fig. 2 the wind 
ing 28, is increased in size over the windings 27 and 29. In this way a strong spark will 
be produced by the winding 28 and yet the 
sparks produced by the windings 27 and 29 
will be amply strong for ordinary running. 

In Fig. 4 is illustrated an arrangement of 
sparkplugs where four plugs are used thus 
causing an even greater over-lapping of cir 
cles of flame starting from the respective 
sparkplugs. With the use of four spark 
plugs there would of course be four second 
alry windings on each of the coils. 

Looking at the ignition apparatus some 
what more in detail it will be understood 
that the distributor 16 is so connected with 
the motor that the axis 32 of the arm 22 is 
connected to the motor so that it will ro 
tate atone half engine speed, and this arm 
22 will thereby successively connect the 
wires 15 thru contacts 33 with the ground 
24, thereby forming a connecting link for 
the primary circuit from the battery. 
The four coils 12 are preferably mounted 

in a tube or housing 34 which is supported 
upon or adjacent the cylinder heads in prox 
imity to the sparkplugs 11 so that the high 
tension lead wires 13 may be as short as pos 
sible. 
The circuit breaker 18 comprises a circuit 
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breaking cam 35 which is also operated by 
the motor, and this cam actuates a rock-arm 
36 which thereby makes and breaks the cir 
cuit from the battery 14 to the wire 17, thru 
the contact points 37. The entire circuit 
breaker is preferably enclosed in a housing 
38 of insulating material. 

It will be evident that the details of con 
struction above described may not neces 
sarily be followed in constructing, and oper 
ating the invention, and the application is 
intended to and does cover all modifications 
which may be made within the scope of the 
claims. 
Having thus described my invention, 

what I claim and desire to secure by Lettel's 
Patent is: 

1. In a hydrocarbon motor, the combina 
tion with a plurality of spark plugs, of 
means for operating said spark plugs com prising a coil having a primary winding 
connected to a current source and having a 
secondary winding for each of said Spark 
plugs, one of said secondary windings being 
arranged to produce a stronger spark than 
the other. 

2. In a hydrocarbon motor, the combina 
tion with a motor cylinder having a plural 
ity of sparkplugs, of means for synchro 
nously operating said sparkplugs compris 
ing a coil having a primary winding con 
nected to a current source and having a plu 
rality of secondary windings connected to 
the respective sparkplugs one of Said second 
alry windings being formed to produce a 
stronger spark than the other. 

3. In a hydrocarbon motor, the combina 
tion with a plurality of spark plugs, of 
means for simultaneously operating. Said 
plugs "Eig a coil having a primary 

l winding, and inductively associated second 
ary windings of different strengths connect 
ed to said spark plugs. 

4. An ignition coil having a single pri 
mary winding and two secondary ignition 
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windings, one of said secondary windings 
having more turns than the others. 

5. An ignition coil having a single pri 
mary winding and three secondary ignition 
windings two of which secondary windings 
are substantially the same and the third of 
which has more turns than either of the 
others. 

6. In a hydrocarbon motor, the combina 
tion with a plurality of sparkplugs in each 
cylinder of the motor, a source of current, a 
circuit breaker, a low-tension distributor, a 
coil for each motor cylinder having its pri 
mary winding connected thru, said dis 
tributor and circuit breaker to said source of 
current, and said coil having a secondary 
winding for and connected to each of said sparkplugs. 

7. In a hydrocarbon motor, the combina 
tion with a plurality of sparkplugs in each 
cylinder of the motor, a source of current, 
a circuit breaker, a low-tension distributor, 
a coil for each motor cylinder having its 
primary winding connected thru said dis 
tributor and circuit breaker to said source 
of current, and said coil having a secondary 
winding for and connected to each of said 
sparkplugs, one of said secondary wind 
ings having more turns than the other for 
the purpose described. 

8. In a hydrocarbon motor, the combina 
tion with a E. sparkplugs in each 
ylinder of the motor, a source of current, a 
circuit breaker, a low-tension distributor, a 
coil for each motor cylinder having its pri 
mary winding connected thru said dis 
tributor and circuit breaker to said source 
of current, and said coil having a plurality 
of secondary windings one of which has 
more turns than the other or others, and the 
secondary windings of each coil being re 
spectively connected to the sparkplugs of a 
cylinder. 
In testimony whereof I affix my signature. 

LIONEL M. WOOLSON. 
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