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6 Claims.

. The present invention relates to magneto gen- :
erators and more particularly to a magneto in-

corporating an automatic control for timing the
ignition of internal combustion engines.

(=)

cially those in which, as with aviation engines,
the load increases with the speed, it has been
found desirable to introduce a retarding effect
on the timing mechanism as the speed—and con-
10 sequently the load—increases. When this re-
tarding effect is used in conjunction with a de-
vice which is operated by variations of the pres-
sure in the intake manifold of the engine to con-

trol the timing mechanism in response to in-

15 creases in intake pressure, it has been found
possible to improve considerably the performance
of aviation engines so equipped.

It is an object of the present invention to pro-
vide a magneto incorporating a novel form of

20 combined speed and load control of the timing
mechanism,

It is another object to provide such a device

embodying a speed-controlled reta::dlng mecha-
nism in combination with an* inﬂake—pressure-
25 operated controlling mechanism. :-

It is a further object to provide such a device
in which the two controlling means act in con-
cert upon a unitary coupling device so that their
combined effect is the sum of thelr separate

30 effects thereon

It is another
which is incorporated as component structure
of the magneto generator.

Further objects and advantages will be appar-

35 ent from the following description taken in con-
nection with the accompanying drawings in
which:

Fig. 1 is a side elevation partly broken away
and in section of one preferred embodiment of

40 the present invention, the parts being illustrated
in the positions assumed responsive to low engine
speed and low intake pressure;

Fig. 2 is a detail in perspective of the parts of
the driving connection for the magneto rotor in-

45 cluding the centrifugal timing control device, the
parts being shown in disassembled relation;

Fig. 3 is a similar view of the parts of the
magneto rotor and breaker cam; and

Fig. 4 is a substantially vertical sectional vlew

50 of the rotor shell member which carries the cen-
trifugal controiling elements.

Referring first to Fig. 1 of the drawings, there

is illustrated a frame | in which a magneto rotor -

indicated generally by numeral 2 is journailed as
85 by means of bearings 3 and-4. The rotor 2 com-

In certain types of engine installation, espe-

vJect to provide such a device:

(CL 123—117)

prises a pair of shell members 8 and 6 journalled
respectively in the bearings 3 and 4 and main-
tained in assembled relation by means of a screw-
threaded engagement indicated at 1. )
A permanent magnetic element in the form of

a cylinder 8 magnetized with the poles at its ends

is clamped between the shell members § and 6 of
the rotor, and pole members 8 and 11 of suitable
laminated construction are mounted at the ends
of the magnet 8 in position to cooperate with an
external magnetic circuit including magnetic
conductors 12 and i3 and the core 14 of an in-
‘duction coil 15. The primary currents generated
in the coil by the flux from the rotor are con-
trolled by breaker mechanism indicated generally

~at 16 operated by a cam 11 fixed to the shell
member 6 of the rotor, and the secondary current
from the coil is conducted as indicated at 18 to a
distributor rotor 19 which distributes the ignition
current to output cables 21 located in an output
terminal block 22. The rotor 18 is driven by a
gear 23 operated by a pinion 24 keyed on the
shell member 5 of the rotor..

A drive shaft 25 slidably journalled in the
members 5 and 6 of the rotor at 26 and 27 carries
a driving coupling member 28 which is arranged
to slidably engage a coupling member 30 oper-
ated by the engine, not illustrated, for which the
magneto is designed to furnish the ignition cur-
rent,

According to the present invention, means are
provided for coupling the driving shaft 25 to the
shell § of the rotor, which means is angularly var-

" iable under the control of a presstre-responsive
device and a centrifugal device. As here shown,
this is accomplished by forming helical splines
29 on the shaft 25, forming straight internal
splines 3{ in the shell member 5, and interposing
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therebetween a slidable sleeve 32 having internal - 4

helical splines 33 (Fig. 2) cooperating with the
helical splines of the drive shaft, and external
straight splines 34 cooperating with the splines
-31 of the shell 5, and controlling the longitudingal
positions of the drive shaft 25 and intermediate
sleeve 32 by means of the agencies above stated.
The pressure-responsive control for timing the
rotor comprises & pressure-responsive device such
as a chamber 35 with elastic walls, one end of
which is anchored as indicated at 36 to the casing
f of the magneto, and the other end of which is
suitably connected as by means of sliding trans-
mission members 37 to a cross-head 38 swiveled to
the end of the drive shaft 25. A conduit 39 is
arranged to communicate with the interior of the
chamber 35 and is formed with a suitable connec-
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tion 4! whereby communication may be made
with the intake manifold of the engine, not illus-
trated. Springs 42 are preferably provided for
balancing the expansive force of the elastic wall of
chamber 35, thus maintaining the chamber in
partially contracted position whereby the drive
shaft 25 is normally positioned medially of its
longitudinal travel. Pressures below atmospheric
in the intake manifold cause the chamber to con-
tract and move shaft 25 to the left as illustrated in
Fig. 1, while positive pressures cause the shaft to
be moved to the right from its medial position.
It will be readily appreciated that the pressures
existent in the intake manifold are dependent
upon load conditions and the degree of super-
charge then existent, and variations in these con-
ditions thus.cause corresponding variations in the
longitudinal position of the drive shaft. The lon-
gitudinal motion of the drive shaft 25 causes the
rotor 2 to be angularly adjusted with respect
thereto by virtue of the spiral splined connection
29, 33. The relation of the parts is preferably
such that longitudinal motion of the drive shaft
to the right in Fig. 1 due to increased intake mani-
fold pressure, causes the rotor to be retarded with
respect to the direction of rotation of the drive
shaft as indicated by the arrow a.

The centrifugal controlling device comprises a
pair of weight members 43 and 44 pivoted at 45
and 46 to the rotor shell member § and having in-
wardly extending arms 471 and 48 bearing on a
thrust ring 49 which rests against the end of the
intermediate coupling sleeve 32. The parts are
normally maintained in their idle or advanced
position by means of an expansive spring 51
located in the shell member 5 and bearing against
the coupling sleeve 32. The arrangement is such
that outward movement of the centrifugal mem-
bers 43 and 44 will cause the arms 47 and 48 there-
of to move the coupling member 32 to the left in
Fig. 1, whereby the coupling member and conse-
quently the rotor 2 are angularly retarded with
respect to the drive shaft 25 by virtue of the spiral
splines 29, 33 of the shaft and coupling member.

In the operation of the device, the drive shaft
25 is rotated in constant {imed relation with the
engine to be ignited by virtue of its connection
therewith through the member 28. During such
operation, the longitudinal position of the drive
shaft 25 is determined by the state of the pressure
within the flexible chamber 35 which reflects the
conditions existing in the intake maniféld, and
thereby causes the shaft 25 to be moved in a
direction to retard the rotor in response to
increases in intake pressure of the ehgine.

Simultaneously with such action, the centrifu-~
gal members 43 and #4 operate to move the cou-
pling sleeve 32 to the left in Fig. 1 in response to
increases in speed of the engine, thereby addi-
tionally retarding the rotor with respect to the
drive shaft in response to accelerations of the
engine.

It will be understood that the structure herein
disclosed is flexible as to its operation and design
and is readily adaptable to secure any desired type
of control. Thus the centrifugal control may be
used either to advance or to retard the timing of
the device in response to increases in the speed of
rotation thereof, and the pressure-controlled de-
vice may be arranged to operate in response to

any . desired range of absolute pressures either -

above or below atmospheric pressure at sea level
or any specified altitude, and the variations in
such absolute pressure may be arranged to cause
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any desired retarding or advancing effect upon
the timing mechanism.

Although but one embodiment of the invention
has been shown and described in detail, it will be
understood that other embodiments are possible
and various changes may be made in the propor-
tions and arrangements of the parts without
departing from the spirit of the invention as
deflned in the claims appended hereto.

What is claimed is:

1. In a magneto generator for internal combus-
tion engines, a frame, a rotor journalled therein
having a portion of its length interiorly splined,
a drive shaft slidably mounted in the rotor having
a portion of its length spirally splined, a sleeve
interiorly splined to fit the spiral splines of the
shaft, and exteriorly splined to fit the interior
splines of the rotor, means responsive to variations
in intake pressure of the internal combustion
engine for moving longitudinally said drive shaft
to vary the angular relation of the rotor and drive
shaft, and speed-controlled means for moving the
splined sleeve longitudinally to further vary said
angular relation.

2. In a magneto, & drive shaft, a rotor to be
driven thereby, coupling means therebetween
including an intermediate member having a heli-
cal connection with the shaft, fluid-pressure re-
sponsive means for moving the shaft longitudi-
nally, and speed-responsive means for moving
said intermediate member longitudinally.

3. In an ignition magneto for internal combus-
tion engines, a drive shaft, a rotor to be driven
thereby, coupling means therebetween including
an intermediate member having a helical connec-
tion with the shaft, means responsive to variations
in the intake pressure of the internal combustion
engine for moving the shaft longitudinally, and
means responsive to the rotative speed of the
engine for moving said intermediate - member
longitudinally.

4. In a magneto, & drive member, a rotor, con-
necting means including an intermediate member
having a helical connection with said drive mem-
ber, speed-responsive means for moving one of
said members longitudinally, -and pressure-re-
sponsive means for moving the other member
longitudinally.

5. In a magneto generator for internal combus-
tion engines, a drive shaft, means for rotating
said shaft in timed relation with the engine, a
rotor, a coupling member connected thereto for
fotation therewith and longitudinal motion there-
of, apd having a spirally splined connection with
the shaft, means responsive to variations of pres-
sure.in the intake of the engine for varying the
longitudinal position of the shaft, and centrifugal
speed-controlled means for moving the coupling
member longitudinally.

6. In an ignition .generator for internal com-
bustion engines, a rotor, a drive shaft journalled
and longitudinally slidable therein, a slidable
coupling member having a spiral splined connec-
tion with the shaft, and non-rotatably connected

- to the rotor, a spring normally maintaining the

coupling member at one limit of its travel, a cen-
trifugal element pivoted on the rotor operative to
overcome said spring and slide the coupling mem-
ber longitudinally, a spring urging said shaft to a
normal position, and fluid-pressure means actu-
ated by the intake pressure of the engine for
sliding said shaft longitudinally.
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