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6 Claims.

Thls 1nvent10n relates to ignition systems suchf
as are: used.for; 1gn1t1ng the chalges in 1nternal

combustion engines.

One object of this invention-is to prov1de an .

5 ignition system including an 1gmt1on coil with

double primary windings connected in. electrical

opposition to-each: other;:and in inductive rela-

tionship with a single secondary winding, to-

gether: with suitable means for timing the dis-
10 tribution of current to the primary- w1nd1ngs S0
that the: electrical c1rcu1t is completed in one
primary winding substantially at the instant the

circuit is opened in the other’ primary winding!

Another object is to provide an ignition system

15 having -an ignition coil with double ‘primary

windings connected in electrical oppos1tlon with

each other, and.arranged in inductive relation-

ship with a secondary winding, together with tim-

ing means whereby the ecircuit is closed in one’

20 primary winding while it is opened in the other

primary winding so that the opposed windings’
assist in bringing the field flux to zero, thereby -
intensifying the spark .obtained in the secondary-

circuit by building up the: field fully in opp031te
25 directions from the zero pomt

Another object is to prov1de an 1gmt1on system'
employing an ignition coil with a double ‘primary
and a single secondary, together with a timing.

device: having  a pair of switch arms operated

30. alternately so-as to provide for high-speed opera-’

tion, each switch arm-having -a condenser a.sso-

ciated therewith: for -absorbing the flux of the

coil' and reducing sparking -across the terminals.
In the drawing:. =~ _
35 Pigure 1 is a wiring diagram of one ignition
system, according to my invention, and

Figure 2'is a wiring diagram of a modified form

of ignition system,; according to my-invention.

Referring to the drawing in detail, Figure 1.

40.shows the ignition system of my invention - as
containing an ignition coil of special type, gener-

ally designated 10, a battery or similar source of,

electrical energy, generally designated {1, a tim-
Ing device, generally designated 12, a condenser,
45 generally - designated 13, a distributing device,
generally designated 14, and spark plugs I5. The
ignition coil 10 is prov1ded with a core i6 having

associated therewith a pair of primary windings.

17 and 18 connected in electrical opposition with
50 -each other, and a secondary winding {9 connected

by the line 20 to the ground, as at 21, and also

connected by the line 22 to. the arm 23 of the

distributor 14, the poles- 24 of which are con-

nected by the high tension lines 25 to the spark
55 -plugs 18,

{(CL 123——148)

‘The primary wmdlngs 17 and 18 may con51st
of Independent wmdmgs or of a ‘single prlmary
winding attached at an mtelmedlate pomt such

nected by the line 21 to the common point 28
between: the two prlmary Wmdlngs {1 and 18,
and-the other termlnal is connected by the line
28 to the breaker arm termmal 29 of the timer 12,
The breaker arm terminal 29'is connected to the
breaker arm 30 as at- 31, by the spring 32 and
carries the contact pomts 33 and 34, respectively.
The -contact point 34 is arranged to engage-an
adjustable contact point 3§ mountéd upon the
supporting member 26, Wthh is connected by the
line: 37 to the terminal 38, the latter being co

nected by the line 39 to the line 40, which con—‘

nects: one side of the condenser 13 to the outer
end of-the primary. wmdmg 18.. The opposite.
side of the condenser 13 is connected by the line
41 to the outer termma] of the pmmary wind-
ing {1,

From the 11ne 41 the line 42 runs to the ter-
minal 43; from which the spring 44 extends to
the bleaker arm 45 to which it is connected at 45.-
The breaker arms 30 and 45 are pivotally mount-
ed upon pivot pins 47-and 48, respectively. The
springs 32 and 44 urge the arims 39 and 45 down-
wardly in Figure 1. The breaker arm 45 is pro-
vided'with a contact point 48, arranged to. engage
the contact point 33 upon the breaker arm 30,
and to this end the breaker arm 45 is provided
with a ﬁnger 50 adapted to engage the tnmng
cam 5{.  The latter is illustrated as a two-lobad"
cam adapted to. be’ used with g four- -cylinder”
engine. . I will be evident, however, that a four-"
lobe cam might be employed for use with an
eight~-cylinder engine.

In the operation of the system shown in Fig-
ure 1 -the timing cam 51 is rotated, as by the
usual cam shaft of the engine, whereupon the
breaker arm 45 is moved up and down by the
engagement of its finger 50 with the cam  51i.
As the breaker arm 45 rises, its contact point 49
engages the contact point 33 on the breaker arm
30, and raises the contact point 34 out of engage-
ment with the contact point 35. Accordingly,
the current from the battery 1, or other source
of electrical energy, is caused to cease tr aversing
the primary winding {8 and to begm passxng
through the primary winding 7. -

Each time the circuit is made and broken in
this manner a high tension current is induced
in. the secondary winding {9 and flows along
the line 22 to the arm 23 of the distributor. (4.

--'This arm is rotated in a similar manner to the

as-26, One termmal of the battery fi. is con-
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" cam 51, usually upon the same shaft, and dis-
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fingers 95 and 96 attached to the arms.

tributes the high tension current to the various
poles 24 of the distributor, from whence the cur-
rent passes along the lines 25 to the spark plugs
15 and causes a spark to jump across the ter-
minals, igniting the explosive charge within the
cylinders. The condenser 13, which is bridged
across the outer ends of the primary windings
17T and 18, serves to absorb the flux of the coil
and reduce sparking across the terminals. This
condenser also will discharge into the primary
coil and boost the effect thereof.

The arrangement of the double primary coils
in electrical opposition to each other, and the
synchronism of the breaker points 33, 49, 34 and
35 cause the electrical circuit to be completed in
one primary circuit at the instant the circuit is
opened in the other primary circuit. By this
arrangement there is no-loss of time in starting
to build up the magnetic field in the ignition coil,
because the opposed windings assist in bringing
the field Alux to zZero. The spark obtained is in-
tensified because the secondary electro-motive
force is proportional to the field density and rate
of change of field flux, whereby the opposed
windings not only assist in the field drop, but
build up the field in the opposite direction after
passing through the zero point. This gives a
variation which fluctuates by double the amount
of a single primary winding and on opposite
sides and polarities of the zero point.

The arrangement shown in Figure 1 is partic-
ularly adapted for use with slow and medium
speed engines. In extremely high-speed engines
the weight and inertia of the moving parts of
the timer 12 tend to slow down the action, and
the increased tension required in the springs 382
and 44 causes excessive wear. Under such cir-
cumstances the arrangement shown in Figure 2

"is found to eliminate these disadvantages.

The ignition system of Figure 2 is shown as
applied to an eight-cylinder engine. This modi-
fied system consists of an ignition coil 60, similar
to the coil 10 of Figure 1, and having similar
double primary windings 61 and 62, core §3 and
a common secondary winding 64. A battery 65
is connected by the line 66 to the meeting point
61 of the two primary windings 6f and 62, the
opposite ends of which are connected respective-
1y by the lines 68 and 69 to the terminals 70 and
11 of the timer 12. Bridged across these termi-
nals are condensers 13 and T4 connected thereto
by the lines 15 and 16, and having their opposite
lines 11 and 718 meeting in the common point
19 connected to the contact point mounting 80.
The remaining terminal of the battery 65 is con-
nected by the line 8{ to this meeting point 79.

On the contact point mounting are arranged
adjustable contact points 82 and 83, which re-
spectively engage similar fixed contacts 84 and
85 on the ends of the twin breaker arms 86 and
81. The breaker arms 86 and 81 are pivotally
mounted upon the pivot pins 88 and 89 and hav-
ing springs 90 and 91 secured thereto, as at 92
and 93. The opposite ends of these springs are
secured to the terminals 70 and 71, and urge the
breaker arms 86 and 87 toward a four-lobed cam
94, which the arms engage by means of the
The
secondary winding 64 of the coil 60 is connected
to the ground, as at 97, by the line 98, and its
opposite terminal is connected by the line 99 to
the distributor arm 100 of the distributor 101,

_the fixed poles 102 of which are connected by the

lines 103 to spark plugs {04. The distributor arm
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100 is driven synchronously from the engine,
and according to the usual practice is driven
from the same shaft as the cam 94.

The operation of the ignition system of Figure
2 is similar in principle to that of Figure 1.
The double breaker arms 86 and 87 are arranged
relatively to the cam 94 so that one set of contact
points, such as 83 and 85, is making contact while
the other set, such as 82 and 84, is separafed.
Thus the two sets of contact points alternately
make and break the circuit, including the op-
posed primary windings 61 and 62, whereupon
the current flows through these windings alter-
nately in opposite paths. A high tension cur-
rent is thus induced in the secondary winding
64, this current varying from a maximum of one
polarity, through zero, to a minimum of the op-
posite polarity so that the high tension current
varies from one extreme, through zero, to the
opposite extreme. By this principle, as stated in
Figure 1, the spark is intensified because the sec-
ondary electro-motive force is proportional to
the field density and rate of change of the field
flux. As before, the condensers 13 and 14 serve
to absorb the flux of the coil, reduce sparking
across the terminals and intensify the effect by
discharging into the primary and thereby boost-
ing it.

In Figure 1 the circuit is shown as applied to
a four-cylinder engine, whereas in Figure 2 it is
shown applied to an eight-cylinder engine, It
will be evident, however, that by obvious varia-
tions in the arrangement of the breaker arms
and cams and also in the distributor poles, the
circuit may be adapted to engines of any num-
ber of cylinders.

Tt will be understood that I desire to compre-
hend, within my invention such modifications as
come within the scope of the claims and the
invention.

Having thus fully described my invention,
what I claim as new and desire to secure by
Letters Patent, is:

1. Tn an ignition system for engines, an in-
duction coil having a pair of primary windings
arranged in electrical opposition to one another
and a secondary winding, a source of electrical
energy, means for alternately directing said en-
ergy to said primary windings, said directing
means comprising devices including twin sets of
contact points, and means arranged to engage
one set of contact points while simultaneously
disengaging the other set, and means for dis-
tributing the induced current from said sec-
ondary winding to said engine.

2. In an ignition system for engines, an in-
duction coil having a pair of primary windings
arranged in electrical opposition to one another
and a secondary winding, a source of electrical
energy, means for alternately directing said en~

ergy to said primary windings, said directing .

means comprising devices including twin sets of
contact points, means arranged to engage one
set of contact points while simultaneously dis-
engaging the other set, said engaging means be-
ing adapted to actuate said contact points at
substantially equal successive time intervals, and
means for distributing the induced current from
said secondary winding to said engine.

3. In an ignition system for engines, an in-
duction coil having a primary winding and a
secondary winding, a source of electrical en-
ergy connected to an intermediate point in said
primary winding to arrange the twin portions
thereof in electrical opposition to.one another,
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means for alternately closing the cireuit in one
primary portion while simultaneously opening
the circuit in the other primary. portion, and
means for distributing the induced current from
said secondary winding to said engine.

4. In an ignition system for engines, an in-
duction coil having a pair of primary windings
arranged in electrical opposition to one another
and a secondary winding, a source of electrical
energy, means for alternately directing said en-
ergy to said primary windings, means for dis-
tributing the induced current from said sec~
ondary winding to said engine, said directing
means comprising a plurality of pairs of switch
points and means for engaging one pair while
simultaneously disengaging the other pair, said
engaging means being adapted to actuate said
contact points at substantially equal successive
time intervals.

5. In an ignition system for engines, an in-
duction coil having a pair of primary windings
arranged in electrical opposition to one another
and a secondary winding, a source of electrical

3

energy connected thereto, a switch in circuit
with each primary winding and said source,
means operatively responsive to the operation of
said engine to alternately close one switch while
simultaneously opening the other switch, and
means for distributing the induced current from
said secondary winding to said engine.

6. In an ignition system for engines, an in-
duction coil having a pair of primary windings
arranged in electrical opposition to one another
and a secondary winding, a source of electrical
energy connected thereto, a switch in circuit
with each primary winding and said source,
means operatively responsive to the operation of
said engine to alternately close one switch while
simultaneously opening the other switch, and

‘mmeans for distributing the induced current from

said secondary winding to said engine, said
engine-responsive means being operative to close
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and open said contacts at substantially equal 20

successive time intervals.

LEONARD L. HENDERSON.




