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This invention relates to magneto electrie
machines, shortly termmed magnetos, ordi-
narily employed for ignition purposes nin
ternal combustion engines and more particu-
larly to means whereby intensified currents
are generated to ensure satisfactory igni-
tion at starting and when running at low
speeds.

Tnternal combustion engines have inher-
ently bad starting characteristics, and often-
times in cranking up several attempts have
to be made before an initial explosion is ob-
tained.

In the case of motor cars il is now cus-
tomary, when starting up, to apply » driv-
ing torque to the engine crankshatt by means
of an electric motor which is supplied with
current from a battery carried on the car.

Fven when such means ig provided, a
considerable interval of time frequently
elapses before the engines fire. During this
interval a heavy load is thrown on the motor
and battery, and the latter especially re-
quires more frequent repair and renewal
than it would do if the engine started more
promptly.

In this invention a transversely disposed
magnetic field is employed, which is capable
of rotation relatively to the armature; means
being provided whereby at starting the
transversely disposed magnetic field 1s dis-
placed angularly in opposition to a retrac-
tive force, which after movement of the field
through a predetermined angle has taken
place, is rendered capable of action and rap-
idly rotates said field about the armature
into its original position. The rapid mo-
tion of the transversely disposed field in re-
lationship to the armature brings about a
rapid flux change in the armature core and
correspondingly effects the generation of
powerful currents in the armature windings.

A transversely disposed angularly dis-
placeable magnetic field 1s provided by
mounting auxiliary pole pieces or polar seg-
ments in a sleeve of non-magnetic metal,
hereinafter termed the “timing sleeve” or for
brevity the “sleeve”, which is rotatively fit-
ted in the frame or body-casting of the ma-
chine.

The auxiliary pole pieces or polar seg-
ments contact closely with fixed pole pieces
or magnetic elements of opposite polarity
secured in the frame or body-casting either
when the timing sleeve is stationary or when

583,524, and in Australia September 3, 1921,
it is being partially rotated for purposes
hereinafter described.

The timing sleeve is detachably fitted in
the frame or body-casting end 1t extends
through said frame or casting and projects
beyond its front and rear ends.

GO

On the portion of the timing sleeve which

projects beyond the rear end of the body-
casting is mounted a releasable element
which is adapted, at starting, to partially ro-
tate said sleeve by engagement with a con-
tacting element on the driving shaft of the
magneto, or by connection with a coacting
element on the timing sleeve itself,

On the opposite end of the timing sleeve,
which projects beyond the front end of the
body-casting, is mounted the cam cage of
the interrupter or contact breaker and the
timing lever if the latter is provided on the
magneto. '

In a convenient position on the rear end of
the timing sleeve, is located a spring, which
at one end bears upon a fixed abutment se-
cured to the body-casting, and at its oppo-
site end contacts with an abutment fixed to
and movable with the timing sleeve. The
application of a torque to the sleeve angu-
larly displaces the same and distorts the
spring and the latter rapidly restores the
sleeve to its original position when released
from the torque, thereby effecting the gen-
eration of high voltage currents as previ-
ously indicated.

No spark, however, would occur at an
ignition plug unless the primary circuit was
interrupted at or about the time the arma-
ture occupies a peak voltage position, rela-
tively to the auxiliary pole pieces. Accord-
ingly the sleeve and auxiliary pole pieces are

timed to be restored to their original posi- g
tions synchronously with the arrival of the

armature in a peak voltage position and with
the separation of the contacts of the con-
tact breaker.

A torque may be applied to the sleeve

either by mechanical operation or manually,
and in the former case the sleeve is conven-
iently furnished with a pawl on its rear end
which becomes interconnected with ratchet
meambers mounted on the armature driving
shaft.

The sleeve and auxiliary pole pieces ave in
this wanver angularly digplaced in opposi-
tion to said spring and they move forwardly
with the armature. Aftey the sleeve and
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anxiliary pole p‘m"‘x have ?oml displaced
predeternined angle and as the
g : approaches 1 point at which an
enition Is required and at a sufiiclent in-
torval therebefore the pawl contacts with a
stop adjustably fixed to the body casting and
is th ‘own out of engagement w ith the I'atdm
members. )nuel pon. the spring being free
to hmmediately rotates said sleeve and
pole pieces 1(111 wardly at a high speed in
101 ationship to the armature tho"eb\' oener-
at’ ne a powminl current in the armature
windines.  As pole pieces regain their nor-
nig dtions the contact hreaker points are
()pen 'd and an intense \})cul' at once oceurs

at *’11(\ gap ol the ienition plug.
L the engine dees not mmedial tely start
lhv awl hecomes re-engnged with anid again
from the ratehet members. and

throwsh o
BRI ll It

ot

dise m\ne“{cu 1
a second spark s produced at the plue,
Theeo confinue until the engine
starts and n predetermined speed is reached,
\\hmmvm‘\ the pawl is thi own ont of action
and tno magneto operates i the ordinary
way.

The pawlmay be thrown ont of ac
locked in an inoperative position in s
ways,

Tn one arrangement as the engine neceler-
ates the pawl st 11;0 with increasing force
aga‘nst U)e nd‘"sia le stop, and finallv, it is
thrown out of action by tz‘e overcent nm‘ of
a spring controlled link which is ¢ wnl*ml to
it. When the pawl is again required for
starting puirposes it is man aally g eplmed imn
an operative posmf)n

The speed at which seid p(ml is thrown

ont of action may be varied by adjusting
{he strenoth of the spring Zf)n(i'o ling the
link or said catch, or by changing the posi-
i on of said stop.  Peripheral m»m&fmom ot

satl «lop s likewire employ “u 1() adjust the
wee of angular movement of the sleeve nnd
ilary pole pieces fixed thereto.

actong

‘.
I

ction and
various
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In enother arrangen wenl the fonetions of
the pawl ave automatically controlled at
sarting, and it s nor ma HiY ma-wun(l for en
gagement with centrifugs 1‘\' aoverncd piv-

oted members mounted on the dn\'mo d‘"f'.

The pivoted members are provided with
ratehet teeth which automaticnlly engage
with the pawl at starting and recede from

the range of action thereﬂi when the speed
exceeds @ predetermined rate and reappenr
when the speed falls helow xlmt rate,

An object of the invention is to epable n
magneto to generate currents for starting
purposes even thoueh the ensine is station-
ary and the armature accordingly at rest.
In order that this may he effected said sleeve
indd pole pleces are arranges Lto he rotated Iy
xu\"’l"l operation relativ eh’ to the armature

1 epposition to the retractive action of said
51)-111{;. After said sleeve and pole pieces
have heen moved through an arce of required

[
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magnitude they are automatically relea ~m'
and are rofated ‘mcl\\\ ardly with great o
pidity Ly the spring into their norial ])'y-
s tions, thereby sut‘n” up an infense current
in the Ammhne \\'vn(lmv

As previously stated uo spark
produced at an ignition pl g unless
rent Is inte crrupted by wpalatlou of the con-
tacts of the contact lnL\l\or The contacts

annot be separated in the mdm(u way
since hoth the armature and the contact
breaker are stationa Y.

'Fo enuble the contiact breaker to fine u(m
under these conditions the timing sleeve is
mechanically connected (o the actuating
members or cams of the former in sueh man-
ner that at or about the termination of the
movestient of suid sleeve a separation of the
contacts is effected.

A satistactory meehanical connection enn
lie effected, for this purpose, by extendine
the timing sleeve to form o mounting for
saidd (1(‘\11;11.11; members or cas,

In this muenner he sleeve may he arrung
to Le connected with the actuati ng ms\mhm =
o camns ab all times. and it will accordingly
pamtke of the advance and retard move-
ments of said members or eams effoctod 1 by
the timing lever of the magneto.

The operat’on of the invention is not de-
endent on the timing adjustment of tlie
! eeve, and it can be appbed to magnetos a-
ranced for “fixed i lenition” in which means
for etferiing adjustn ents’ is not movv(led
The ona:lszemont ot said p‘m'l with a co-
acting clement is effected without 1)"elmn<

will Lo
this ene-
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nary movement of the timing sleeve and in-
dependently of its timing adjustments. At

starting. manual operation of the timing
lever is not requirved, and said lever can e
left in either a retarded or advanced posi-
tion. and it may be placed with advan! e n
the latler 1)0‘1{1011 as starting is thereby fa-
Ullt"im‘ after the initial explosion s oc-
curred.,

Means hereinafter deseribed are provided
vhereby the movements of the 1(‘(’\” i
starting ave effected independent l\ of {he
Gming lever, and wherehy the latter in el-
fecting advance and retard movements an-
aularly (hspl wes the said sleeve in opposi-
tion to the spring.

Reference is had to (he drawings
trating the mvention :—

Fianre 1is a view partly in longitudipal
section and partly ,n side elevation of a
wagneto provided with means for the pro-
cnetion of intensified sparks at starting.

Figure 2 is a view m end elevation at the
rear or driving end of the magneto shewn in
Fionre 1.

Pigure 3 is a view partly in end elev: ation
at the front ov contact t breaker end of the
magneto shewn in Figure 1, >nd partly in
vertical section on the line 8—3 in Figure 1.
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Tigure 4 is a view in vear clevation of
portien of a magneto shewing a modified
detail of the construction shewn in Figures
1 and 2.

Figures 5 and 6 are views respectively in
vertical section and rear elevation of por-
tion of a magneto shewing an automatically
controlled detail of the invention.

Wignres T and 8 are views respectively in
side elevation and rear elevation of a por-
tion of a magneto shewing a manually oper-
ated detail of the invention.

Tn these drawings the numeral 10 desig-
nates a body casting or frame of a magneto
having secured thereto field magnets 11
which eontact with fixed pole pieces 12, pret-
etably of laminated structure mounted 1n
the body casting 10. The body casting 10
is made of non-magnctic metal and is pro-
vided with flanged ends 13, and the interior
thercof is accurately bored to form a cylin-
drical chamber 14, open at both ends.

Tn the chamber 14 is rotatably fitted a
hollow cylindrical sleeve 15, likewise made
of non-magnetic metal, which projects from
the front and rear ends of the body casting
10. Endwise movement of the sleeve 15 in
the chamber 14 is prevented by an enlarged
xtenston 16 at the front end of said sleeve,
and by a cap 17 mounted on the rear end
theveof and secured thereto as by screws 18,
which are inserted into an inwardly pro-
jecting flange 19, formed integrally with
said sleeve. _

Tn the sides of ihe sleeve 15 are mounted
auxiliary pole preces 20, likewise preferably
laminated, the outer peripheral surfaces of
which are closely contignous to the fixed
pole pieces 12,

Mounted in the flange 19 is a bearing 21
in which is supported a driving shaft 22 of
an armature 28, indicated by broken lines
in Figure 1 and partly shewn in Figures
3 and 5.

The enlarged extension 16 of the sleeve 15
i« furnished with a detachable end plate or
cover 24, conveniently fixed to said sleeve by
cerows 95 which are inserted into lugs 26.
Tn the end plate 24 is mounted a beaving 27
which supports a shaft 28 at the front end
of the avmature. The shaft 28 projects out-
wardly from the bearing 27 and has mount-
o upon it a contact breaker 29.

The end plate 24 is provided with an ex-
tension which Torms a cam cage or housing
50 for the contact breaker 29. Within the
cam eage 30 is mounted a can ring 31 having
formed thereon cams 32 which co-act with a
Ghre heel 33 fixed in a lever 34, to effect
separations of movable and insulated con-
Caets, indieated respectively by numbers 35
and 36, in the ordinary way.

The portion of the cap 17 contiguous to
the flange 13 of the body casting 10 is en-

a

Inrged to form an annular chamber 37 in
which is located a helical spring 38.  The
spring 38 al one end bears upon an abut-
ment 39 fixed to or carried upon a pin 40 or
the like, mounted in said body casting, and
the opposite end of sald spring bears against
an abutinent 41 fixed on a pin 42 secured in
a boss 43 on the cap 17.

It will be obvious that a torque bringing
about rotary movement of the sleeve 15 and
cap 17 in the direction of the arrow shewn
in Figure 2 will compress the spring be-
tween the abntments 39 and 41, and that said
spring when the torque ceases to operate
will immediately return said sleeve and cap
to their initial position.

Pivotally mounted on a serew 44 or the
Jike, securely fixed in the cap 17, is a lever
45 having one arm constructed as a pawl 46,
which is adapted for engagement with
vatehet teeth 47 formed on a disc 48 keyed
to the shaft 22.

1# the shaft 22 and disc 48 be rotated, the
pawl 46 will become engaged with one of
the ratchet teeth 47, and 1t will accordingly
Le moved forwardly in the direction of mo-
tion of the shatt 22 carvying with it the cap
17 and sleeve 15 and compressing the spring
58 as desceribed above.

14, when the sleeve 15 has been displaced
throuch an arce of required magnitude and
the spring 38 has been sufficiently com=
pregsed, the pawl 46 is released from the
ratchet tooth 47, said spring being rendered
froe to act will immediately rotate the pawl
4%, sleeve 15, auxiliary pole pieces 20, and
cap 17 backwardly at high speed into their
criginal positions.

Tn order that the pawl 46 may be tripped
or released when required, an adjustable stop
49 is provided which contacts with an arm
50 of the lever 45 and thereby disengages
said pawl.

The stop 49 is positioned and adjusted so
that the pawl 46 will be disengaged from the
patehet tooth 47 when the armature and n-
terrupter have moved into o well retarded
yosition wherein the engine piston is at or
stightly beyond the end of its compression

stroke.
The position. wherein the pawl 46 is dis-
engnged from the ratehet tooth 47, being
coverned by contact with o fixed member,
s Che stop 49, the release of the timing
sleeve is nvariable and it will always occur
when the avmature and interrepler have ar-
vived at the same predefermined retarded
position, thereby making it impossible for
Lack-firing to oceur.

The tine of velease of (he timing sleeve
15 constant and it will be wnatfected
whether said sleeve be in an advanced or
retarded position.
If the timing sleeve be placed in an ad-
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‘;uxlmm the vatchet tooth 47 will
he pawl 46 earlier than when said
sleeve is in a retarded pesition. If the sleeve
15 be p“v*ed i a retarded position engage-
1=u> at of the tooth 47 with the pawl 46 will
e delay sd, for purt of the movement of said
.sloo\ e which would have heen effected by
said tooth and pawl has already been per-
formed by the timing lever, hereinafter de-
seribed.
11« the operation of x(zu'tmg' an engine the
awl 46 as the mugneto rotates becomes en-
aoed with o rafehet teoth 47, This engage-
ment is effected when the core 51 ghewn in
Figure 3. of the avmature 23 occuples an
3

L)

approximately maxinnun f’:!L\: posi’cion rela-
tively to the auxiliary pole picces 20, that is
nor :1:112\' when the armature core 51 is par-

allelly disposed to the magnetic axis and ex-
tends horizonially from one pole piece to
the opposite one.

Tmmedintely the pawl 46 engages with o
ratehet tooth A7 the ‘;m’lo i\i“cr‘ b are moved
forwardly with t"‘.e ¢ 23 as pre-
viously ('lz.bcri‘;)cd. ' ie ficld hecomes
angularly dis ]w“d 111(1 yre 51 and said

ole pleces are mauintained in «
naximum fiox position.

shortly before the avinature 235 arrives at
a "mmt at \\'h?ch an ignition is ""q-'xu'od dnd
when the pole pieces 20 have Leen moved
i'“o the pom ion indicated by brolken lines
in Figure 8, the pawl 46 is tripped and the
pole pieces 20 ave rotated at high speed rela-
tively to the armature 23 into thelr notrmal
position.

A rapid flux chauge is
dueed in the armature core
current

ftoms 1ty

miu
et
] e
ed relatively

It
1

accordingly pro-
51 and an intense
is generated 1 the windings, which
peak voltage synchronously with
the return of the pole pieces 20 {o their
normal pesition and the separation of the
contacts 35 and 36 hrought about hy impact ¢
of the Bbre heel 83 with a cam 82 In this
manner a powerful induced wm'l'("xt‘ is cet
up in the secondary winding of the armature
23, and an inionsiﬁod spatk is produced at
the electrodes of an ignition plug, even when
the engine is (;1'.3111'0(\ at a low speed.

A ghort interval after the return of the
pole pieees 20 ) to their normal location and
\\hw the armatise core 51 haws arrived at or
ahout the next wmaximum flux position the
pawl 46 becoines engaged with the suceeed-

ing ratehef tooth 47 on the dise 48, and said
pole pieces are again moved forwardly and
then inipelled backwardly, and another efi-

cient spark is generated.
crations is repeated until an explosion occurs
and the engine aceelerates. Ttis then desir-
able that the engagement of the pawl 46 with
the ratchet teeth &7 shonld discontinue, as
the magneto ‘»H»i red a sufficient
speed is capabl mnishing sparks in the
ordinary way.

"This eyvele of op-

o
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The 'L): twl 46 may be thrown into an inop-
erafive position and secured therein in vari-
ous w'u , two of which are ilustrated re-

spee Lwe \' m Figures 1 a
'1‘5 of L]J{‘ draw 1110:;.

In the construction illustrated in Figure
2 a lever 52 pivoted on & screw 53 secured
n the o .p 14, i connected at one end to the
pawl 46 by a pair of links 54

Ay )h“c 55, which can be tensioned as
ruimwd v oan adjusting serew 56, bears
Ul")l‘ the o )p()wto ennd of the lever 2. The

g nounted in a lug 57 \euured to

: is serewed into or otherwise
the ¢ :\p 17 and flange 1
i 11-3 .»;pi'izzg 35 by means “of the lever 52

Hnlks 54, applies pressure to the

AR
nd 2, and in ffigure

and Hnks 5 pawl
44 m';zn\.gj it dow -muw«h s W hon the links 54
.5
Hion

nenth the am. indicated
Figure 2, 1) waing through
crew S and tne Pmnt at

T 3f 4
1118 axis of 1

which the Jinks ai are pivoted on the lever
52, and upwardly when the links 54 are

loented ahove said plane.

At starting pressure is applied, manually,
cither duoctlv or indirectly by suitable actn-
ating means as for example, Bowden wire
mechani usm, to the arm 50 of the lever 45.
In this way the links 54 are thrown heneath
the plane above mentioned and the pawl 46
is brought to bear upon the periphery of the
clisc 48 1n which position it hecomes engaged
with the ratchet teeth 47 when said dise is
rotated.

When the engine is slowly turning as in
cranking up, the arm 50 contacts with the
adjustable stop 49 and the pawl 46 is
raised from the teeth 47 as previously de-
su'ﬂwd Said pawl 46, however, is not cle-

-ated sufficiently when cranking up to move
thu links 54 above said plane.

Upon the engine s%tm't‘ing the lever 45 is

carriedd rapidly forwards and the arm 50
impacts with suitictent force (due to in-
ereased %pe)d) ALI'U’% the stop 49 to cause
the overcentering of the links 64, which now
being positioned above said plane move the
paw] 46 into an 11101)91':111\0 posmon shewn
by broken lines, and retain it therein.

To limit the movement of the pawl 46
and lever 52 when the links 54 ave over cen-
tred, a stop is provided. Conveniently this
stop may be :U.'ran{;:ovl as a pin 59 which is
fixed to the links 54 and extends therche-
tween. This pin n( ) contacts with the upper
end of said lever 52 and in this mwanner lim-
its the avcuate mm'-emem of the latter. The
speed at which said links ave overcentred
is readily adjusted by wvavying the strength
of the spring 55, as will be re \dlly under-
stood.

In the alternative arvangement illustrated
in Figure 4, a locking lever 60 is pivoted on
the serew 53. One arm of the locking lever
60 is constructed to form a catch 61, whereas

o
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the opposite arm thereof forms a seating 62
for one end of a leaf spring 63, the opposite
end of which bears upon the arm 50 of the
lever 45

In the opcrative position the spring 63
throws the pawl 46 downwardly upon the
periphery of the dicc 48, and brings the
catch 61 to bear upon the upper side of
said pawl, which is thereby firmly pressed
upon said dise and maintained in engage-
ment with the ratchet teeth 47, until re-
leased by the stop 49.

A noteh 64 is formed in the end of the
pawl 46, and upon a predetermined speed
being reached said pawl is sufficiently ele-
vated to permit the catch 61 to become en-
eaged with the notch 64 as indicated by
broken lines. In this manner the pawl 46
and cateh 61 become securely interlocked
by the spring 63 which is further tensioned
when said parts are thrown into an inopera-
tive position.

The speed at which the pawl 46 and catch
61 become interlocked is readily adjusted
in a similar manner to the arrangerient pre-
viously described, namely by means of a ten-
sioning screw 56 mounted in a lug 57, which
in this case is formed integrally with said
ap 17.

To enable the pawl 46 and catch 61 to be
placed in an operative position a lug 65 is
provided on the latter by means of which

it may be moved upwardly by direct or in-

direct manual operation, thereby permitting
the pawl 46 to descend into contact with the
disc 48.

In Figures 2 and 4 the parts are shewn as
arranged for clockwise or right handed ro-
fation, but they may be readily adjusted for
the opposite or anticlockwise direction.

To enable this to be effected the pivot
screws 44 and 53 are made alike and they
are symmetrically positioned on opposite
sides of the vertical plane of the magneto.
The levers 45 and 52 in Figures 2, and 45
and 60 in Figure 4, may accordingly be in-
terchanged into positions for anticlockwise
rotation. The adjustable stop 49 may be
reversed end for end, and the lug 57 in Fig-
nres 1 and 2 may be turned to accommodate
the tensioning screw 56 to the opposite posi-
tion of the lever 52.

To enable the spring 38 to be adapted for
angular displacement of the sleeve 15 in the
opposite sense, the pin 42 supporting the
abutment 41 is transferred to a correspond-
ing boss 43 formed on the cap 17 on the
opposite side of the vertical plate on_the
magneto. and said abutment is mounted on
the pin 42 when the latter is refixed.

The spring 38 is re-positioned so as to bear
pon the oppesite side of the fixed abutment
39, wherein it will be adapted for anticlock-
wise displacement of the sleeve 15 and pole
pleces 20.

S

In order to absorh the shock of recoil of
the sleeve 15 when returned to its normal
position by the spring 38, a recoil spring 66
1s positioned between the abutments 59 and
41, This spring is likewise moved so as to
e positioned between opposite sides of said
abutment when the parts arve adjusted for
anticlockwise rotation.

In Figures 5 and 6 are shewn means
whereby the pawl 46 is automatically caused
to function at starting and to become inoper-
ative when the speed reaches a predetermined
rate, and to re-commence functioning when
the speed falls below that value.

In order that the pawl 46 may have its
actions controlled a disc 67 having an annu-
lav peripheral extension 68 and an axial boss
69, is keyed to the shaft 22. A second disc
Y0 is likewise mounted on the shaft 22 and
is spaced apart from the dise 67 by the annu-
lar extension 68 and the boss 69, and said
dises 67 and T0 are secured together by a
plurality of transverse rivets, screws, or
shouldered pins T1.

A pair of said pins 71 are arranged at
equal radial distances from the axis of the
shaft 22 and are disposed in diametrically
opposite positions. Upon this pair of pins
71’and in the space between the discs 67 and
70 are mounted a pair of freely suspended
flyweights 72.

These flyweights 72 are provided with op-
positely disposed arms 73, and owing to
their configuration, their centres of gravity
are positioned in such manner that when
freely suspended on the pins 71 under the
action of gravity, they assume a position
indicated by broken lines in Figure 6. In
this figure the dise 70 is removed in order
that the actions of the flyweights 72 may
be more easily followed.

Peripheral openings 74 ave made in the
annular extension 68 adjacently to the ends
of the arms 73.

When said dises are being slowly rotated
as when starting an engine, the arms 3 un-
der the action of gravity take up a position
as indicated by broken lines in Figure 6
as they approach pawl 46, and the ends of
said arms project throngh the opening 74 in
readiness for engagement with said pawl.

As soon as engagement is effected with
the pawl 46 the inner sides of the fiyweights
72 facing the boss 69 contact with the Iatter,
and the arms 73 accordingly become locked
and ends function us ratchet teeth and the
pawl 46 and sleeve 15 and pole pieces 20 are
drawn forwardly and released when the
arm 50 contacts with the stop 49 as pre-
viously described.

As soon ag an explosion occurs and the
engine accelerates the flyweights T2 ave
thrown outwardly at guite a low speed by
centrifugal action into contact with the an-
nular extension 63, and the arms 73 ave
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simultancevsly moved inwardly through the
openings 74, therchy receding from the
range of action of s said pawl, The flyweight
72 and arms 73 then oceupy. fosmons as
<hewn by the lower fiyweight 72 in B 1aure 6
wherein they remain until the speed Is re-
duced to a very low value.

Preferably the fivwelghts 72 ave shaped as
shewn by broken lhms in order to prevent
bearing upen the boss 69. When so made
the ends of the wems 73 contact with the
trailing ends of the peripheral openings 74
and said wms are more frmly supported

and the pins 71 relieved to a great extent

from straining actions.
in this construction the pivot screw 44
is inserted lnio 2 b 75 on the cap 17,

BOSS (9
‘hd thL pawl 46 n ppmtd at its outer
end upon a p4n 6 1n order that it may be
held clear of «aid d cs and said pervipheral
extension,

For anticlockwise rotation the flyweights
ave Inverted end for end on the pin 71, and
the serew 44 and pnwl 46 are transferred
to a boss 75+ formed on the eap 11 The
adjnstabie stop 49 and said springs 88 and
: “.ll'moed for tmu(‘]/w kwise in the
manner previously deseribed.

In Figures 7 and 8 are shewn
whereby the sleeve 15 and auxiliavy polc
pieces 20 can be angulavly displaced rela-
tively to the armature 23 in opposition to
the spring 38 and H]"eperl(lemiy of the driv-
ing shaft 22, thereby enabling currents to be
generated in sald armature when at rest, and
when an engine with which it is connected
IERSR U()l.ul\

In carrying out this feature of the in-
vention the ‘ap 17 is provided with a boss
7. preferably mtegrally formed with it. up-
on which is mounted an ari 78 “huh is
kept in position on said boss by a retaining
nut.

Upon the outer end of the avm 78 is piv-
otally momnted a lever 80 which has one of
its arms constructed as a pawl 81 adapted to
engage with a Dotch 82 formed in the cap I7.

To a pin 83 fixed in the arm 78 is con-
nected a rod 84 or the lli-w, by means of
which said arm may be partly rotated.

In operation the arm 't»‘ 1s moved by the
rod S+ in the direction shewn by the arrow
in Figare 8. The pawl 81 eaters into en-
g;menwnt with the notch 82, and the cap 17
and the sleeve 15 are moved forwardly until
the arm 50 of the lever 80 contacts with
the stop 49. The pawl 81 is thereon thrown
out of engagement with the notch 82 and
the snring 28 impels the sleeve 15 back-
wardly as hefore deseribed,

Ag hereinhefore me ;1‘(}()310(1 it 13 necessary,
in order that o kp.':’:\ may be reduced at an
ionition plog, that Lh contacis 35 and 36
should hie separated when the generated cur-

GG ar

means

‘il‘n pole p!““(‘s 20 are drawn forwardly

rents
1ge.
In the forms of the mvention previously
deseribed the sepawhon of said contacts is
xumwa about m the rotation of the con-
tact breaker 29 in the usital manner. Thig
cannet be eifected in the construction now
being considered since the engine and mag-
nets ave sta Uomn
It is therefore ess

4

tion that the as

approximately attain their peak volt-

e

in this construe-

Vi

s 32 of the con-

taet l)reﬂ\w‘ 20 monl t he 211"(‘}1J111(‘211]\
1 Tie sleeve 15, This is effected
‘are deseribed by mounting said
Cams on an end plate 24 fived to the slvovo 15.

When said sleeve l., and zmk pleces 20
atod by the pawl ‘31. the cams 32 are

fnneon maoeved forwards and when

b is veleased the cams 32 impact

w dibre heel 33 synchronously with
t raoof said pole pleces to their nor-
il pos i”(ms.

4

order to stast an engine from rest, it
cexzary that sn exy )lm.w guseous niix-
pe present in the engine m’lmder which
i AVe 1Ty Ig hon plug connected
i th tributer of the magneto. Tt
is alse necessavy thy
H 3
t
i

it the armature core 51
should oceupy R peak voltage position in
velationship o said pole ])1(‘((‘ 20 belore

i atter are drawn forwa rily by the lm\\'
81, this ocenrs when a piston of {hu engine
i or about the end of its compression
stroke,

Ssesuining these conditions to be Tulfilled,
© into
& nmxinmiun flux position relati vely fo the

armature 23, and upon velease of said pawl

81 they are rapidly returned to the peak
voltage position. thereby caucing a rapid
firx ol ange in the armature core 51 and

ng the generation of a powerful cur-
111 the armature windings, which is
tanes 1151" mtenupwu by Jmpact of one

ams 32 as it returns to its original
position. with a fibre heel 33 of the contact
b;\\.moz lever 34,

Anintense sparkc is produced at the jgni-
tion plug in this way which explodes the
gaseous mixture in the m‘lm(kr and the
engine starts.  If this spark fails to explode
the mixture said sleeve 1) and pole pieces
20 m‘ again drawn forward and another
sparls is produced and so on until ignition
oecurs.

An “\';)hw:‘\c mixtare may
the <V"n ler by turning the engine with the
ignition switched off, or other known
manner, or a 1(@(111 explosive mixture re-
nmlnzng in the eylinder when the engine
previously “ozzgei Tunning may be nsed for
i’lw DUIPOsC,

To enable the pole |
placed by manuval oper

be induced into

X\\

cees 20, to be dis-
on in an anticlock-

31
;
J
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wise direction the lever 80 is turned end for
end on its pivot and the arm 78 is moved
to allow said pawl 81 to engage with a cor-
responding notch 82* on said cap 17. The
stop 49 is changed as indicated by broken
lines in Figure 8, and the springs 38 and 66
ave transferred as hereinbefore described.

Advance and retard timing movement of
the operative cams 32 are performed in the
asual manner by a timing lever 85 connectec
by suitable linkage (not shewn) to a manu-
ally operated control.

The sleeve 15 and pole pieces 20 being
mechanically linked to the cams 32 will move
synchronously with the latter during the
advance and retard movements thereof.

It therefore becomes necessary to provide
neans whereby said sleeve 15 and pole pieces
90, can be moved by the paw! 46 independ-
ently of the timing lever 85 and linkage (not
shewn) by which the latter is operated.

To enable this to be effected the lever 85
is attached to or formed integrally with an
annular member or ring 86 which is mount-
ed upon the sleeve 15 and shewn in Fig-
ure 1.

The lever 85 is furnished with a lateral
lug 87 which contacts with a projecting boss
88 formed on or fixed to the extension 16
of the sleeve 15. ’

The spring 38 normally maintains the boss
88 in contact with the lug 87 and according-
ly during timing movements the lever 85
and linkage connected therewith move the
sleeve 15 in one direction in opposition to
the spring 38. When the lever 85 is moved
in an opposite direction said spring compels
the sleeve 15 to follow said lever as will be
readily understood.

On account of the loose or non-rigid con-
nection above described between the timing
lever 85 and the sleeve 15, the pawl 46 or 81
is enabled to move said sleeve independently
of the timing lever 85, and to displace the
Joss 88 into the position indicated by broken
iines in Figure 3.

The means described in the foregoing for
intensifying the sparks generated by a mag-
neto when an engine is being started, being
largely disposed within the machine the
latter may be easily constructed to comply
with ordinary standard dimensions, and 1t
may be readily installed on an engine ar-
ranged to accommodate a standard magneto.

The operative members take no part in
driving the magneto and ave only connected
with the driving elements thereof at start-
ing. The armature shaft on the magneto
is connected directly with the driving shaft
on an engine in the ovdinary way, and no
relatively displaceable members ave inter-
posed Letween said shaft as in the case of
an “impulse starter” coupling. The spring
38 may be more lightly constructed than

4

that employed in an “impulse starter” cou-

pling, as it is not subject to torsional vibra-
tione and does not transmit a driving torque.
The recoil on the sleeve 15 is accordingly
less violent than the impulse given to the
armature when an “impulse starter” cou-
pling is used, and as the sleeve and the parts
thereon can be lightly constructed its inertia
is less so that risk of breakage is minimized.
Toven if fracture of the operative parts
should oceur the magneto may still function
in the ordinary way and without disturbing
its timing relatively to the engire.

The invention has been described with ref-
erence to an armature 28 of special construc-
tion, having primary windings 89 and sec-
ondary windings 90. and having at one end
a condenser housing 91 zand at the opposite
end o distributer rotor 92 which co-operates
with a distributer stator 93 mounted on the
cam cage 503 but it may be applied to a
magneto having an armature of ordinary
shuttle or H construction, or other type of
armature as will be readily understoot.

I claim:

1. A magneto having a timing sleeve ex-
tending through it and projecting beyond
its opposite ends, a releasable element on
the timing ticeve, a coacting element adapt-
ed for engagement with the releasable ele-
ment to partially rotate the timing sleeve, a
spring opposing the partial rotation of the
timing sleeve, and a fixed member adapted
to disengage said elements when the tim-
ing sleeve has been moved into a predeter-
mined retarded position.

2. A magneto having a timing sleeve ex-
tending through it and projecting beyond
its opposite ends, a releasable element on
the timing sleeve, a coacting element adapt-
ed for engagement with the releasable ele-
ment to partially rotate the timing sleeve,
a fixed member adapted to disengage said
eleinents, a spring opposing the partial ro-
tation of the timing sleeve and adapted
to vestore said sleeve to its initial posi-
tion upon disengagement of said elements,
and means for absorbing the recoil of the
tinung sleeve,

3. A magneto having a timing sleeve ex-
tending through it and projecting beyond
its opposite ends, pele pieces in the timing
deeve ndapted to move 1n contact with mag-
netic elements of opposite polavity, an ar-
mature rotatively mounted in the timing
sleeve, primary and secondary windings on
the armature, an interrupter, interrupter
ams on one end of the timing sleeve, a
relensable clement und a spring on the op-
posite end of said sleeve, a coacting element
adapted to engage the veleasable element
to partially votate the timing sleeve in op-
position to the spring, and a_stationary
member adapted to disengage said elemeunts.
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4. A magneto having a body-casting, an
ilarly (hSz laceable t*r“n sleeve exfend-
iy th ough the body-casting ‘wd beyond its
sosite ends, a rele asaulﬂ “element on the
) a coacting element adapted

Ml thg releasable element
th Lu"l’l“ SLLL\Q ¢ <1
it al rot auon of b‘LId sl eeve,
asti ng for
‘lm ¢ ement fiom the

111*0

'inn‘ a body- z)s(m\;, il

~displaceable tin g

the body-casting

agnelo ha
lntmh pler,an an
sleeve extending

th&

.L t
v

and b“"omi ite ends thereof, a
whww lo spring on one end
of the tin o, inte umtez cams on
tha 3y + the t It 10 7o, §
the opp L oof the timing sleeve, a
coacting ent adapted for engn oement

:1b}e element to par ua}ly 1o-
sleave m opposit 10’1 to sald
A "d hie m»( v ou the body-east-

: m mx» 2 Lud\.‘-(‘:zu{ir);;‘

interrupter, an angulatly
ing «leeve extending thron gh 3
zm:{ hc} ond the oppostie ends
ves in the hmm(‘ slegve "\1 11)ted t()
pove in contacl with magnetic clements of
shposite pf)lﬂ'n\' an ture in the tim-
> ) ~and secondary windi ngs
tare, o releasable (‘}U]‘”Ilt and
ene end of the timing sleeve,
uns on the opposite end of the
coacting clement adapted
i Jeasable element
o sleeve In oppo-
on the
disengaging sald elenents,
& buffer spring to absorb the recoil of

siidd *‘(‘L‘\C‘

arina

on the arm
aSpring on
1}‘(011‘."-;1{':

o
ning
ixed member

. wgnete having a bedy-casting, an
xr terrupter, a timing  sleeve L\tend'nﬁ‘
thron nh sody-casting and bevond the
apposite ends thereof, n releasable element
a2 spring « e end of (h‘; timing sieeve
“'l .m projects e.j:m d the ear of the body-
interrg ms on the end of said
s]vo\'@ \vh'c') extends outwardly from the
front of dv-casting, a coacting element
avapted ‘i’( weement with the mieﬂ@able
element to iy vrotate the timing sleeve
1L oppositior 2id spring and a fixed mem-
Lier on the casting for disengaging the
i from the coacting ele-

y O
o

an

8. A\A

,nr.aneto having a body-casting,

a  timing sleeve extending
‘x;t’)"‘xv—(abting and bevond the
¢ ends thereof, a pawl and an-
chamber on one end of the timing
interrunfer cams on the opposite end
timing steeve, a spring in the an-

chamber, n coacting ratchet member

1,613,052

adapte  for engagement with the pawl to
partially rotate the ’me” sleeve in opposi-
tion to said spmnp, and a fixed member on
ﬂm body-casting for disenguging the pawl

&

i the ratehet member.
.‘). A magneto having a body-casting, a

timing ,7.ee\e e\tm‘d'no through the body-
sting and beyond the ends thereof, meahs
timing sleeve in the umh—

for retaining the t
casting consisting of an enlarged extension
on one end of the former and a ap on the
cpposite end thereof, a paw! mounted on the

cap, an eslargement on the cap forning
with the timing sleeve an cunular chamber,
vspring in the annular chamber, a con wting
ratchet member adapted for engugement
with the pawl to partially yotate he tim-
ing sleeve in oppusition to suid epring,

criber on the hody-casting for
puwl from the ratehet menn-

vlized

¢
e “'-1'”:-3: g

A ‘uxgx'(to having a body-casting, a
s sleeve extending through the body-
¢ and J(H() d the ends thereot, a cap

I
Gii Qi@

end of the timing sleeve, a pawl on
the cap, an amnular chamber Detween the
cap and the sieeve, & movable abutient
meommted on the ¢ cap i positioned i the
ennuiar chamber, o stationary abutment
fixed to the body-casting and projecting into
the :nmuizw he 11111) v, a spring i the sanu-
tar chamber disposed hetweon saiil abut-

ments, yatchet meml)us adapted for engage-
ment with said pawl to partially rotate (he
tining s ‘uc\e dn(( compress the spring be-
tween sald abutments, an adjustable stop
foy dlsem: aging the pawl from the ratched
members. and a recoil spring between the
1o ’I])]“ and fixed abutments.

11, X magneto having a body-casting, a
timing sleeve ex ctonding threugh the body -

casting and  hevond  the ends thereof,
pole pieces in the timing sleeve A(hpff‘ﬂ to
move In contact with fixed magnetic ele-
ments of opposite polarity, an armature in
the ‘iimll’m sleeve, primary and secondary
windings on the armature, a shaft at the
front of the armature. a driving shaft at the
rear of the armature. an interiupter on the
former chaft, inten vmo" cams on the front
end of the timing s! eeve, a npawl on the rear
end of the timing sleeve. ratchet teeth on the
driving shaft a(r“ni'wl ,“(‘1' engageient with
the pawl to partialhy v votate the timing sleeve
in the direetion of uan nature rotation, 2
spring opposing the partial rotation of said
sleeve. s nd an &d]nstabxc stop on the body-
casting for disengaging the pawl frem the
vatehet teeth.

12, 4 magneto having a body-casting. a
timing sleeve extending through the body-
casting and bevond the ends thereof. a dyiv-
ing shaft. a pawl on said sleeve. toothed
ratchet members on the driving shaft, adapt-

80
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ed to engage the pawl to partiallv rotate the
timing sleeve. and a stop on the body-casting
for d)scn’m"m" the pawl and toothed ratchet
members.

i3. A\ magneto having a body-casting, a
timing sleeve e\f(\ndmw ‘through the bod‘)~
dstlll” and beyond the ends ther eof, a driv-
ing sh adt extending outwardly from the tim-
ino sleeve, a pawl on said sleeve, discs rotat-
ing with fhe driv ing shaft, ratchet members
pn*ouﬂl between the dises on opposite sides
of the driving shaft, means for positioning
the pawi to be Lnoa(red by the pivoted
ratchet members to anonhvly displace the
timing sleeve, an qdmbtable stop on the
Lody-casting for d‘bepo aging the pawl from
the ratchet members at “the limit of the angu-
lav displacenient of said sleeve, and means
;v moving the ratchet members into opera-

and Ir o;)e ative positions.
la A magneto having a body-casting, a
Bning cleeve e\tendlno through the body-
‘“e* ing and beyond the ends thereoi a pawl
on the timing 5leexc, a driving shaft extend-
ing outw xz‘di\ from said Sleeve discs rotat-
ing with the driving shaft, ireely suspended
fiy wwmts oppost tew plvoted on m<l rotat-
able with the dises, ratchet arms on the fly-
veights adapted under gravity to be posi-
ticned to engage the pawl and under centrif-
ngal action o recede into inoperative posi-
tions, and adiustable stop on the body-
casting for d‘.senwwm(r the pawl and ra teliet
arms,

5. A magneto having a body-casting, a
thning sleeve extending through the body-
casting and beyond the “ends thereof, a pawl
on the timing sleeve, a dviving shaft extend-
e outwardly from said s]euo a pair of
dises mounted on the driving shaft and
weed apart by an annular extension and
axial boss on one of the discs, freely sus-

:%
tiv

0y
ax

al i

pended fyweights mounted on and Letween
the dises. op'yocltelv disposed peripheral
openings in the annular extension, ratchet
arms on the flyweights adapted under grav-
iy n“mmt 01Lwardh through the pe-

Hy 3
rivheral openings to engage the pawl and
ender centrifueal q(hon to recede inwardly
thronsh said epenings into inoperative po-
sitions, and an adlnqt able stop on the body-
easting for disengaging the pawland r atchet
arms.
16. A magneto having a body-casting. a
tvmmo sleeve (Wtondmo through the hody-
wating and beyond its opposite ends, a
1\\'1 on the timing sleeve, a driving slvﬁ't
(\{r‘mlmw outwar dlv from said sleeve, a
paiv of dises mounted on the driving shaft
and fixed thereto and to each othor. an un-
nular chamber hetween the dises. freely sis-
pendad flyweights pwotal]" mounted in the
annular (h“‘lb@l‘ weighted portions on the
fivweights having their mm‘r edpes arenately
chaned and of corresponding rading o the

O

inner periphery of the annular chamber, pe-
ripheral openi ’15 in the annular chamber,
ratchet arms on the flyweights adapted for
engagement with the pawl and to be moved
thloaoh the peripheral openings nto opera-
tive and inoperative positions by said
'Olohtou portions, and an adjust able stop

ixed to the bo dy-casting for chfenoaurw the
pawl and ratchet arms,

A nmon(,to having a body-casting, a
tnnlno' sleeve extending thrmmh A*lrl beyond
the ends of the body- cesting, a pawl on the
timing slecve, a driving shaft extending out-
wnrflly trom said sleeve , a pair of dises fized
to each other and to the driving shaft, an
annular chamber between the discs, reely
suspended flyweights pivotally mounted in
the annular chamber, ratchet arms on the
flyweights adapted for engagement with the
pawl, oppositely quposcd peripheral open-
ings in the annular chamber having their
trailing ends formed as supports for the
ratchet arms when the same are enfrfmed
with the pawl, and an adjustable stop fixed
to the body-casting for disengaging the pawl
and ratchet arms.

18. A magneto having a timing sleeve ex-
tending throuOh it and beyond its opposite
ends, a 1'eleasablu element on the timing
s‘eﬂwe, a coacting element adapted for en-
gagament with thq releasable element to par-
tv‘lly rotate the ¢iming sleeve in one divec-
tion, a timing membu' ad(u ted independent-
ly to p‘xrtnllv mtaie he timing sleeve in the
same direction, and a spring o)po ing the
partial rotation of the timing sleeve bv gaid
elements and by the tumn:r member and
adapted to mt(.te said sleeve in the opposite
direction.

19.. A magneto having a hody-casting
timing slwvn "fen\hno tlnong\ the h)(h—
castm and beyoud the opp()qilc ends there-
of, an 1ntmm1ptcr interrupter cams on one
end of the timing sleeve, 2 pawl on the oppo-
site end of said sleew, s driving shaft, ratch-
et members on the driving shaft adapted for
engagement with the p awl to partially ro-
ate the hmmcr sleeve in the direction of ro-
tation of said &h: ft, a {iming lever pivoted
on the timing sleeve and adapteil independ-
ently ‘to p(ntlally votate said sleeve in the
same direction, a spring on the tnnm;} sleave
positioned between movable :

and fized abut-
ments and opposing the wrtml rotation of
the timing sleeve by the pawl and ratchet
members and by the timing lever and adapt-
ed to rotate said sleeve in Tthe veverse divee-
tion, and an adjustable stop fixed to the
body-casting for disengaging the pawl and
wtche* members. :

90. A magneto having a body-casting. n
timing sleeve e}:tending through the Hody -
casting and bevond the ends therect, a pawl
on the timing sleeve, ratchet members adapt-
od to engage the pawl to rotate the timing
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sleeve in one direction, a timing lever on the
timing sleeve “dal)ted mflependenth' to 1o-
tate said sleeve in the same direction, an
abutment on the timing lever, a Coadlno
abutment on the timing slee\/e, a spring op-
posing the rotation of “the timing sleeve by
the pawl and ratchet members and by the

1,613,052

timing lever and adapted to rotate the tim-
ing sleeve in the rever s¢ dirvection, and an ad-
umtable stop on the body-casting for dis-
engaging the pawl and ratchet members.

In tostlmon} whereof T affix my signature.

ARTHUR GEORGE LLOYD NEIGHBOUR.
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