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The invention described herein may be manufactured
and used by or for the Government of the United States
of America for governmental purposes without the pay-
ment of any royalties thereon or therefor.

This invention relates to internal combustion engine
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mounts a radioactive source, such as strontium 90, that
emits a plurality of collimated beams through a series of

-spaced holes which usually are arranged to provide one

beam. for each engine cylinder. Further, a pair of con-
tact points are sealed in an inert atmosphere and are
permanently disposed in the path of the collimated beams.
As may be obvious, in the operation of such an arrange-
ment the emitted radiation ionizes the inert gas and the
circuit of a primary coil is thereby closed. When the
shaft having the quantity of radionuclide therein, rotates
enough so that the beam passes by the contact points, the
gas no longer is ionized and therefore the circuit of the
primary coil is broken. The result of the break in the
primary coil circuit effects in the usual manner the neces-
sary induction in the secondary coil for producing the
spark across the gap in an engine plug. Conventional

" distribution ‘means may be employed to direct the spark
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ignition systems and, more particularly, to a battery .

ignition system having an improved primary current
breaking means.

Ignition systems of the type almost universally used
with storage batteries employ an ignition coil formed of
primary and secondary windings for transforming a low-
tension battery current to one of high voltage. Cus-
tomarily, a set of spring-pressed contacts is mounted in
the circuit to the primary and a breaker or interruptor
cam provided with a plurality of cam lobes is used for
breaking the contacts and interrupting the primary cur-
rent. As is well known, such interruptions cause a-sud-
den decay of flux in the magnetic circuit of the ignition
coil to produce a high-tension current in the secondary
which then is carried through the distributor rotor to the
proper spark plug. .

Various breaker or interrupting mechanisms have been

into the particular cylinder desired.

The preferred embodiment of the invention is illus-
trated in the figure of the accompanying drawing, this
figure being a diagrammatic illustration of the radioac-

" tively ionized ignition system.
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Referring to the figure, certain conventional elements
of the conventional breaker cam ignition systems are
easily recognizable. Thus, the system illustrated utilizes

.. a storage battery 3 which, of course, may be of any suit- -
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able type such as the three-cell, six-volt battery custom-
arily used in automotive ignition systems. The positive
terminal of the battery is connected through a conven-
tional key or switch S to a primary winding 4 of the ig-
nition coil which, of course, is arranged in inductive re-
lationship to secondary winding 5. Further, in a man-
ner similar to earlier systems, a pair of contacts 6 is
electrically connected into the primary circuit and, as
can be seen, ‘the circuit itself includes a protective resis-

. tor 7 .electrically connected to a contact plate 6a by a

employed, such as the four-lobe cams with a single break- . )

er arm used with the four-cylinder engines, or other in-
terrupters having two sets of breaker arms and half as
many lobes as there are arms. However, although op-
eration of these mechanisms is satisfactory when the parts
are new and properly adjusted, it frequently is found
that the wear on the mechanical parts due to friction,
arcing, electrolytic erosion and other phenomena, neces-
sitate constant adjustment and replacement. Further,
even under optimum conditions, precise control is not
obtainable by adjustment of the contact points because
a certain amount of arcing will be present between the
points. Such arcing introduces unnecessary resistance
into the circuit and ultimately limits the amount of spark
with resultant deterioration of the combustion character-
istics.

It is, therefore, an object of the. mventmn to prov1de
an ignition system for internal combustion engmes which
provides good timing control, freedom from -arcing and
which requires a minimum of adjustment and mainten-
ance during use.

More specifically, an object is to provide such an igni-
tion system with an interrupter mechanism that employs
a minimum of mechanically-movable friction-producing
parts.

A further object of the invention is the provision of an
ignition system which reduces the arcing and thereby the
introduction of unnecessary resistance into the ignition
circuit.

Broadly considered, these and other objects are
achieved by utilizing the ionizing effect of radioactive
emissions in lieu of the conventional breaker arm for in-
terrupting the primary current and initiating the neces-
sary magnetic flux decay. More specifically, a shaft,
which might be considered the motor-driven cam shaft,
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. arms is driven indirectly by the engine.

conductor. 8. Contact plate 65, in turn, is directly con-
nected to the negatlve side of the battery and, to reduce
the possibility of arcing, a conventional capacnor or con-
denser 9 also. is connected into the primary circuit in
the manner shown.

Secondary winding 5 in which the -high—tension, spark-
producing current is initiated also is elec‘mcally cou-
pled to the spark plugs of the cylinders in a somewhat
conventional manner.: - Thus, the secondary winding is

.. connected by suitable electric leads to a rotatable arm

11 which is rotatably driven synchronously with the pri-
mary -current breaking ‘means subsequently to be de-
scribed. . Here again the situation is analagous to prior
1gn1tlon systems to the extent the rotatable distributor
Durmg its ro-
tation, arm 11 contacts various points 12 which, in turn,
are connected by electric leads to the various spark plugs
(not shown) associated with each cylinder. - Such a dis-
tributor mechanism, including arm 11 and contact points
12, is entirely conventional and may assume a variety of
types.

One of the principal features of the invention resides
in the primary circuit breaker or interrupting mechanism
which, in the present instance, includes a source of radio-
activity. As may be seen in the drawings, this inter-
rupter mechanism is in the form of a shaft 16 which may
be similar in mounting and drive to the conventional
breaker cam shafts of prior ignition systems. However,
in all other respects, both structurally and operatively,
shaft 16 is a radical departure from these earlier shafts.
In particular, the shaft, which preferably is formed of
some radiation-shielding material, is provided with a cen-
tral enclosed chamber in which is mounted a suitable
radioactive material 17, such as the radionuclide stronti-
um 90 which has been found particularly suitable be-
cause of its half-life characteristics, as well as the fact
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that it is a beta emitter eventually decaying into yttrium
90 that has a halflife of a few hours. Other radio-
nuclide materials may be used although it is desirable to
employ a beta emitter for reducing health hazards and
for other apparent reasons. )

As has been indicated, the purpose of the radioactive
material is to form collimated beams which, as shaft 16
rotates, are directed onto the primary current interrupter
contacts 6 and, to permit the formation of such col-
limated beams, the shaft is provided with a plurality of
radial holes or openings 18 spaced in a suitable manner
circumferentially about it. In the preferred form, there
are as many column-forming apertures 18 as there are
cylinders and the spacing of these columns will be de-
pendent upon rotational speeds as well as the diameter
of the shaft.

Another very important feature related directly to the
radioactive nature of the interrupter mechanism is the
fact that contacts 6 are enclosed in an envelope 19 which
is filled with an inert gas such as argon. As a result, as
shaft 16 is rotated, each collimated beam in turn sweeps
through the gap between the contacts to ionize the gas
and temporarily produce a current flow which, in turn,
passes through primary winding 4 of the ignition coil to
initiate the seclf-induction utilized to convert the low-
tension battery current into the high-voltage spark. How-
ever, when the beam is swung past the contacts so that
ionization no longer is effected, the primary circuit in-
stantly becomes broken and the phenomenon of a sudden

" decay of the flux in the magnetic circuit commences.
Such a decay or sudden decline of the flux produces a
high-tension current in secondary winding 5 which, in
turn, is carried to the desired plug through rotatable
arm 11 and one of contact points 12.

From the above description, it will be seen that the
radioactive ignitions are utilized for substantially the
same purpose as the breaker cam to initiate the desired
high-tension current. . On the other hand, it can be rec-
ognized that the present arrangement utilizes no “fric-
tionally engaged and moving parts such as the lobes of
the breaker cams which customarily are employed to
physically press apart the contacts for the purpose of
breaking the primary current. For this reason alone, the
present arrangement is free of such frictional wear as
frequently produces arcing or requires constant adjust-
ment or replacement. Also, as can be appreciated, the
gap between contacts 6a and 6b is capable of being pre-
cisely fixed as contrasted with the prior gaps which were
dependent upon the physical thickness of the breaker
cam lobes. Such an ability to fix this gap at a predeter-
mined amount is most important to satisfactory operation
and, when the gap is so fixed, it is obvious that it will
not easily be disturbed. Of course, the synchronization
of shaft rotation with the move of distribution arm 11 is
a matter which will have to be empirically determined.
Also, the size of the apertures, as well as the length of
time involved in ionizing the gas in chamber 19 must be
specifically determined for each application although such
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determination should be relatively easily made. Other
members, such as the type of ignition coil utilized, as
well as the batteries, the resistances and the capacitors
can be developed for individual applications according to
well-known electrical principles. In general, for an auto-
motive ignition system, an ignition coil which has the
primary to secondary turns ratio of between 1:40 to 1:100
in which the secondary has from 9,000 to 25,000 turns is
satisfactory for use with a six-volt system having conven-
tional primary resistances and primary inductance.

The principal advantage of the present system lies in
its elimination of mechanical wearing parts as well as the
fact that parts used are absolutely susceptible to precise
settings and time controls. Obviously many modifica-
tions -and variations of the present invention are possible
in the light of the above teachings. It is, therefore, to
be understood that within the scope of the appended
claims the invention may be practiced otherwise than as
specifically described.

What is claimed is:

1. A device of the type described comprising ignition
means, a first winding, a second winding, means for con-
necting the second winding to said ignition means, a
power source connected to said first winding, means. for
containing an ionizable gas, spaced contacts mounted in
said gas containing means, the contacts one connected to
said first winding and another to the power source, a
rotatable shaft disposed relatively close to the contacts,
the shaft having a chamber and a plurality of openings
leading from said chamber to the exterior of the shaft,
a radioactive source mounted within the chamber for
emanating beams through the openings.

2. An ignition system comprising spark ignition means,
a coil having a primary winding and a secondary wind-
ifig, means for connecting the secondary winding to said
ignition means, a power source connected to said pri-
mary winding, an envelope having gas therein, contacts
spaced apart and mounted within said envelope and con-
nected one to said primary winding and another to the
power source, a rotatable shaft formed with a substan-
tially closed chamber, and with a plurality of radially-
spaced openings leading from said chamber to the shaft
exterior, and a radioactive source mounted within the
chamber for emanating radioactive beams through said
openings, said shaft being so disposed-relative to said
contacts to cause a beam radiated through said openings
to sweep said contacts and ionize said gas therebetween,
whereby the circuit to said primary first is closed and
then opened for inducing a spark-producing flux.

References Cited in the file of this patent
UNITED STATES PATENTS

2,169,818 SCOtt e Aug, 15, 1939
2,765,417 Foulke Oct. 2, 1956
2,791,724 Ekblom et al, e May 7, 1957

Shamos ool Dec. 24, 1957

2,817,768

o st
e AL




