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This invention is for an improved system of
ignition for internal combustion engines for air-
craft.

Tt is the practice to fit aircraft both commercial

5 and military with-a battery generator electrical
system for the purposes of the wireless installa-
tion. .

Tt has not been possible hitherto to use this

pattery to supply the current for the engine ig-
1 niticn owing to the electrical disturbance there-
by occasioned and the ignition plugs are com-

monly, therefore, supplied with current from a

magneto. The use of a magnete, however, has a

number of disadvantages among which may be
1> mentioned the necessity for using a hand starter
magneto, that the driving mechanism must be of
heavy construction to stand up to the torsional
oscillations due to variations in driving torque,
and that the magneto and contact breaker form
together a comparatively large unit which it may
be difficult to accommodate conveniently.
Furthermore, it is not possible to provide a con-
sistent electrical performance over a large range
of advance and retard movement.

"This invention has for its object to make use
of this battery (or another battery) to avoid
the disadvantages of a magneto while at the
same time obviating the electrical disturbance
which would be experienced if at material times
the battery were supplying the ignition current.

According to this invention I provide a coil
ignition system for an aircraft engine which com-
prises ignition plugs, a coil to supply current to
the plugs, a distributor to distribute the current
5 to the plugs, a battery which supplies current to
the coil for starting purposes, an electrical gen-
erator (which does not supply current to the
battery) which supplies current to the coil dur-
ing the normal running of the engine and auto-
matic means for connecting the generator to the
coil and simultaneously disconnecting the battery
from the coil and for disconnecting the generator
from the coil and simultaneously connecting the
battery. .

Tt would not be possible to supply the ignition
current from the generator which charges the
battery and at the same time during normal run-
ning isolate the battery from the engine ignition
system.

The change over may, of course, be arranged
at any stage desired., I prefer only to use the
battery while the engine is starting and idling
dead slow.

Preferably the generator, which need only be
small, operates a solenoid to operate in turn a
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switeh which cuts off the battery from, and con-
nects the generator to the coil as the engine ac-
celerates from the state of slowiy idling.

Preferably there is a second winding on the
solenoid connected to the terminals of the gen-
erator through the generator terminal of the said
switch and the said switch arm. This second
winding (in series with the coiD will accordingly
come inte operation to hold the said arm in its
position as soon as the solenoid has pulled the
switch arm over and prevents the release of the
switch arm once pulled over until the current
supplied by the generator fails sufficiently fol-
lowing deceleration of the engine.

An example of the inveniion is illustrated in
the sccompanying diagram in which ¢ is the bat-
tery, the leads which connect it to the rest of
the battery generator system (not shown) being
shown at o!. b is the generator serving the

engine ignition system, ¢ the coil, d the contact -

breaker operating to break the contacts e, f the
ignition plugs, ¢ is the solenoid contained in a
metal pot h, it and ¢ the solenoid windings, 7 the
switch arm carrying on an extension a contact k&

adapted to make contact with either one of the i)

battery terminals I or a second contact m in ac-

cordance with the position of the switch arm j.

The switch arm is also adapted when it comes
down to break two other contacts n and o and so

operate to disconnect the other terminal of the =i

battery from the ignition circuit. p is 2 casing
around the switches to form a screen against in-
terference with the radio of the aircraft and at g
is shown the fuselage or engine cowling.

The way the ignition system operates is as fol-

lows: When the engine is starting up or idling
slowly the current passes from the battery around
the circuit marked with arrows without a feather,
that is to say through the contacis [, k along
switch arm 4, through coil ¢ and contacts e back
to earth and from earth through contacts o, n
back to the battery. :

When the engine passes from the idling position
the generator will build up sufficient current in
the shunt solenoid windings i? through a circuit
shown by arrows having a single feather to pull
down switch arm 4, breaking contacts 7, k and z, o
and making the centacts k, m. The current will
now flow from the generator through the circuit
marked by arrows with two feathers through
the series solenoid windings #, contacts k, m,
switch arm 4, coil ¢ and back to earth through
contacts e and current will accordingly be sup-
plied to the coil from the generator until on the
engine heing decelerated the generator will fail
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to provide sufficient current to hold down the
switch arm j when the latter will return under
the influence of a spring (not shown) to the
position illustrated in the drawing and the battery
will then supply current to the coil.

By providing two switches to-cut off the battery
it is ensured that no circuit is carried through
the fuselage which is likely to avoid wireless
Interference effects due to the ignition to  the
system outside the fuselage. s

It is necessary that the generator b should be
of a type which does.not generate increasing
voltage with increasing speed beyond a certain well
defined limit. This may be provided forin any one
of a number of well known ways, for instance,
the generator may be of the series winding type,
three-brush armature reaction controlled type or
of the permanent magneto field type or a vi-
brator field regulator control may be used.

. Various advantages follow from using a gen-
erator energized coil. - Distributor coil and gen-
erator can be accommodated separately wherever
they can most conveniently be fitted in. ’

At maximum speed where the ignition coil
voltage tends to fall off, due to the limited time
interval for the current to build up in the primary
winding, the generator will automatically provide
current at a higher voltage and thus compensate
for the normal current reduction. By careful

adjustment, it should be possible therefore to ob- .

tain an ignition spark of practically constant
voltage and intensity throughout the whole speed
range of the engine.

What I claim is;—

1. A coll ignition system for an aireraft engine
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which comprises plugs, a coil to supply current
to the plugs, a battery which supplies current to
the coil for starting purposes, an electrical igni-
tion generator driven by the engine which is in
circuit with and supplies current to the coil dur-
ing the normal running of the engine and auto-
matic electro-magnetic means dependent on the
amount of current given by the generator for
connecting the generator to the coil and simul-
taneously disconnecting the battery from the coil,
and for discorinecting the generator from the coil
and simultaneously connecting the battery, the
circuit of the generator being wholly independent
of connection with the battery.

2. A coil ignition system for an aircraft engine
which comprises ignition plugs, a coil to supply
current to the plugs, a battery which supplies
current to the coil for ignition purposes, an elec-
trical generator driven by the engine which is
in circuit with and supplies current to the coil
during normal running of the engine, automatic
means for connecting the generator to the coil, a
switch in- such connections, a solenoid adapted
to move the switch to cut off the battery from

_the coil and to cut in the said generator, a sep-

arate winding on such. solenoid energized by the
sald generator and a winding in series with the
coil also. energized by the said generator which
assists the former winding in holding the switch
arm.in the position to which it is moved as afore-
said as long as the generator is supplying suffi-
cient .current .to the coil for the needs of the

engine.

HAROLD EDWARD WILLIAM WEST.
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