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The present inventlon 15 a division of my co-
pending application Serial No, 343,303 filled on
29th June 1940.

My invention relates to the devices used for
starting internal combustion engines for alr-
crafts and the like and more particularly to elec-
tric devices for producing the ignition during
starting, and has for its objects a number of
Improvements in this type of devices.

A first improvement consists in a switch pro-
vided with two contacts which are connected
to the frame and respectively co-operate with
two movable contacts, one connected to one of
the magnetos of the engine to be started and
the other to the second magneto, and at least
& third fixed contact which is likewise connected
to the frame and co-operates with a third mov-
able contact connected to the auxillary starting
generator.

In the case in which said generator is a coil,
the switch is provided with a fourth fixed con-
tact which is identical to the third and which
co-operates with a fourth movable contact, these
two movable contacts being adapted to occupy
three positions and to contact respectlvely with
two other fixed contacts connected to the two
peles of the source of current,

Other objects and features of my invention will
furthermore become apparent from the ensuing
description of an exemplary embodiment of an
apparatus for the ignition during starting and
be more fully pointed out in the appended claims.

In the annexed drawings:

Pig. 1 shows diagrammatically an apparatus
for the ignition during starting including a start-
ing magneto.

Flgs. 2 and 3 show the controlling switch In
two other operative posltions.

Figs. 4, 5 and 6 are respectively similar to
Figs. 1, 2 and 3 in the case of apparatus pro-
vlded with a starting coil.

In Fig. 1, which shows diagrammadtically the
electric apparatus for the ignition durlng start-
ing, 201 designates the magneto for normal oper-
atlon and 202 the startlng contact with which
sald magneto is provided, 203 deslgnates one of
the spark plugs and 284 the metal mass of the
engine; 205 is the starting magnheto, the sec-
ondary of which is connected by a wire 206 to
the starting contact 282 of the normal operation
magheto 20!, whereag its primary is connected
by a wire 20T to a movable contact 208 of a
switch 209. Said contact 208 cooperates with
a contact 210 and the swltch is provided with
two other contacts 2{1 and 2[2 which are con-
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nected to the frame 204 and co-operate respec-
tively with movable contacts 213 and 214 respec-
tively connected by the wires 215 and 21§ {o the
normal operation magnetos of the engine,

The operation of this apparatus is as follows:

In the Inoperative position (Fig. 2), the three
movable contacts 208, 213 and 214 are respec-
tively connected to the corresponding contacts
209, 2i1 and 212 and the respective primaries
of the three magnetos are connected to the frame.
The ignition 1s cut off and there 1s absolute
safety.

In order to start the englne (Fig. 3), the
movable contacts 208, 213 and 2i4 are separated
from the contacts 209, 211 and 212 and the pri-
maries of the three magnetog are insulated from
the frame. The three magnetos can therefore
all supply current at once.

In rormal operation (Fig, 1), the movable con-
tacts 213 and 214 are separated from the con-
tacts 211 and 212 but the movable contact 208
is on the contact 209. The normal operation
magnetos therefore continue to supply current
whereas the starting magneto 205 no longer sup-
plies current, its primary belng connected to the
frame and the high frequency oscillations being
short-circuited to the frame.

The apparatus shown in Fig. 4 differs from
the previous one by the fact that the high ten-
sion starting generator is formed by a coil 205a.
One of the ends of the primary of sald coil 1s
connected to the movable contact 208 as was the
above starting magneto 205 but the switch is
provided with a contact 218 which co-operates
with sald movable confact 208 and which is con-
nected by a conductor 219 to one of the poles
of g source of current 220. The other end of
sald primary is connected to a shielded switch
221 which is itself connected to a movahle con-
tact 208z of the switch, which contact is similar
to the contact 208, and which co-operates with
two contacts 210z and 218 respectively connected
to the contact 212 and, through & conductor 222,
to the second pole of said source of current.

The operation is the same as in the previous
‘case and It is obvious (Flg. 4) that, in normal
operation, the coll 2084 is completely Insulated
from the source of current 220 while the normal
operation magnetos are connected to the frame
through the coll 205 owing to the fact that the
movable contacts 208 and 2084 are connected to
the contacts 210 and 210a.

When inoperative (Fig. 5), the normal oper-
ation magnetos are directly connected to the
frame, the movable contacts 213 and 214 being
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respectlvely connected to the contacts 2i1 and
212 and the coll is again completely insulated
from the source of current 229, the contacts 208
and 208g being open,

In the position for starting lgnition (Fig. 5),
the contacts 108 and 108¢ are connected to the
contacts 118 and i8¢ and the coll 1952 s thus
connected to the source of current 120, whereas
the contacts 113 and 114 are open and the corre-
sponding magnetos are insulated from the frame,

Whether the starting high tenslon generator
is a magneto or a coil, the movable contacts of
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the switch are preferably conjugated with each
other in such a manner as to be operable by
means of & common hand or foot, operated mem-
ber.

While I have illustrated and described the pre-
ferred form of construction for carrying my in-
vention into eflect, this 1s capahle of varlation
and modification, without departing from the
spirit of the Invention, I therefore do not wish

10 to be lmited to the preclse details of construc-

tion set forth.
CHARILES RAYMOND WASEIGE,



