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

Internal 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 it is now cus 
tomary, when starting up, to apply a driv 
ing torque to the engine crankshaft by means 
of an electric motor which is supplied with 
current from a battery carried on the car. 

Even when such means is 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 is 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 is 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 na 
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 

192. 

it is being partially rotated for purposes 
hereinafter described. 
The timing sleeve is detachably fitted in 

the frame or body-casting and it extends 
through said frame or casting and projects 
beyond its front and rear ends. 

6) 

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 can cage of 
the interrupter or contact breaker and the 
tinning 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 
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 Jatchet 
lenbei's mounted on the arnhattire driving 
shaft. 
The sleeve a it auxiliary pole pieces are in 

this 1: allet' aligularly displaced in opposi 
tion its said spring and they have forwardly 
with th9 artilature. After the sleeve and 
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; : xii; lay tie pieces have reen displaced 
ti 101 it : 'ei eter'}}lied angle and as the 
ii'i latti'e appi'oaches a point at which ail 
igniti: is resiliired and at a sufficient in 
terval te: 'elefore the yawl contacts with a 
st of a divistally fixed to the boily casting and 
is th'own out of engagement with the ratchet 
1:1eilse's. Thereupon. the spring being free 
to a fit inline liately rotates said sleeve and 
poie lieces back wai'ily at a high speed in 
Irelationship to the airhat tire thereby gener 
at her a powerful current in the armature 
widings. 's hole ieces regain their nor 
la positions the contact bi'eaker points are 
(opened and an intense spai’k at once occuli's 
at the gap of the ignition plug. 

if the engine does not immediately start. 
tle pawl becomes re-engaged with and again 
(iscollected f'(in the 't'het innenbers, and 
a second spark is littleet at the plig. 
These actions continate intil the engine 
stilts, it id it redeie'llied sleed is 'en cle: . 
where poll, the nawi is thrown out of action 
ail the ; a Yneto opei'ites in the ordinary 

he : V lay be thrown () ( ) action and 
lock' in an inoperative position in various 
Ways. 

In one ai'i'angement as the engine acceler'- 
ates the pawl strikes with increasing force 
against the adjustable stop, and finally. it is 
thrown out of action by the overcentring ot 
a spring controlled link which is attached to 
it. When the pawl is again required for 
starting purposes it is manually replaced in 
an operative position. 
The speed at which said pawi is thrown 

out of action may be varied by adjusting 
the st'ength of the spring controlling the 
link or said catch, or by changing the posi 
tion of said sto). Periphei'al adjustment of 
saic sto) is likewise eliployed to adjust the 
age of angular novelief of the sleeve in 
a xiliary pole pieces fixed the reto. 

in another arrangelent the fictions of 
tle awl are automatically controlled at 
: 'tig, and it is notinally disposed to en 
a sellent with centrifugally governet piv 

oted tellet's nounted on the driving shaft. 
The livoted membe's are provided with 
'it'), it teeth which auto;atically engage 
with the pawl at starting and recede fro) 
the range of action thereof when the speed 
exceeds a redeteriained rate a reappear 
villa; to speed falls below that rate. 

... in object of the invention is to enable : 
in: 'let () i? generate currents for starting 
pro-cs even though the engine is station. 
a 'S' and the arnature accordingly at rest. 
in order that this may be effected said sleeve 
and pole pieces are arranged to he rotated by 
allial operation relatively to the arnhat lie 

if (pposition to the retractive action of sail 
spling. Aftel said sleeve and pole pieces 
have been moved through an arc of required 
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agnitude they are automatically release 
and ille rotated lackwardly with great 'a- 
pictity lay the spring into their norinai :)- 
stions, thereby setting up an intense curret 
in the ai'ilatil'e windings. 
As previously stated no spark will ve 

produced at an ignition plug unless this (''- 
rent is interrupted by separation of the coin 
tacts of the contact breaker. The contacts 
'annot be separated in the ordinary way 
since both the al'mature and the contact 
breaker are stationary. 
To enable the contact breake to inction 

under these conditions the timing sleeve is 
mechanically connected to the actitiating 
membel's ol' cams of the fore in such man 
he titat at or allout the termination of the 
Illovenient of said sleeve a separation (if the 
contacts is effected. 

A satisfactory i.echlaica conjection (": 
lic effected, for this purpose, by extent in: 
the tinning sleeve to for in a unting 'o' 
:ail actuating nenbei's or calls, 

in this is: nine' the sleeve lay be arranel 
to he connette: with the actuating inelle's 
(ii' ('a is at all times, and it will accordingly 
partake of the advance and retail love 
lents of sail members or canns elected by 
the tiling ever of the magneto. 
The operation of the invention is not de 
endent on the tinning adjustment of the 

sleeve, and it can be applied to magnetos 
ranged for “fixed ignition in which hears 
for effecting adjustinents is not provided. 
The engagement of said pawl with a co 

leting element is effected without prelini. 
lay movement of the timing sleeve and in 
dependently of its timing adjustinents. \t 
starting. manual opertion of the timing 

a 

Of 
lever is not retired, and said lever can le 
left in either a retarded or advanced osi 
tion. and it may be inlaeed with advantage in 
the lattei' ()::ition as starting is the rely :- 
cilitates after the initial explosion his oc 
("tri'el. 

\!eans here it after les' rised are provice 
yhereby the overets of the sleeve it: 
starting are effected it open lently of the 
timis) ever, and wherely the atta! in el 
fecting advance and 'et: 'd movements :- 
gularly displaces the said sleeve in opposi 
tion to the spring. 

Reference is had to the drawings is 
trating the invention :- 

Figure 1 is a view artly in longitudinal 
section and partly in side elevation of a 
usagneto provided with leans for the re 
diction of intensified sparks at starting. 

Figure 2 is a view in end elevation at the 
rear or driving end of the magneto she win in Figure 1. 

guire 3 is a view partly in end elevation Fit: 
at the front ol' contact breaker end of the 
lilagneto shewn in Figure 1, and partly in 
vertical section on the line 3-3 in Figure 1. 
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Figure 4 is a view in rear clevation of 
()'tion of a lagneto she wing a modified 
letail 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 she wing an automatically 
controlled detail of the invention. 

Figi Fest 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. 

In these drawings the numeral 10 desig 
hates a body casting ol' frame of a magneto 
having secured thereto field magnets 11 
which contact with fixed pole pieces 12, pre 
erably of laminated structure mounted in 
the borly casting (). The body casting 10 
is made of non-magnetic metal and is pro 
vided with flanged ends 13, and the interior 
thereof is accurately bored to form a cylin 
drical chamber 14, open at both ends. 

In 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 
extension 16 at the front end of said sleeve, 
and by a cap 17 mounted on the rear end 
thereof and secured thereto as by screw's 18, 
which are inserted into an inwardly pro 
jecting flange 19, formed integrally with 
said sleeve. 

in the sites of the sleeve 15 are mounted 
axiliary jole pieces 20, likewise preferably 
laninated, the oriter peripheral surfaces of 
which are closely contiguous to the fixed 
pkie pieces 12. 
Mounted in the flange 19 is a bearing 21 

in which is supported a driving shaft 22 of 
a;n armature 23, indicated by broken lines 
in Figure and partly shewn in Figures 
3 and 5. 
The enlarged extension 16 of the sleeve 15 

is frnished with a detachable end plate or 
cover 24, conveniently fixed to said sleeve by 
screw's 25 which are inserted into ligs 26. 
In the end plate 24 is mounted a bearing 2 
which supports a shaft 28 at the front end 
of the a 'nature. The shaft 28 projects out 
wardly from the bearing 27 and has mount 
et poil it a contact breaker 29. 

The end late 24 is provided with an ex 
tension which forms a can cage or housing 
:}} for the contact breaker 29. Within the 
'a cage 3() is mounted a can ring 31 having 
fores thereon cams 32 which co-act with a 
fire heel 33 fixed in a lever 34, to effect 
sea sations of ovable and insulated con 
:cts, indicated respectively by numbers 35 
inct 36, in the ordinary Way. 
The portion of the cap 17 contiguous to 

the flange 13 of the body casting 10 is en 
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larged to form an annular chamber 37 in 
which is located a helical spring 38. The 
spring 38 at one end beai's upon an abut 
lent 39 fixed to or carried upon a pin 40 or 
the like, lounted in said body casting, and 
the opposite end of said 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 coin press the spring be 
tween the altients 39 and 41, and that said 
spiring when tie torque ceases to operate 
will immediately return said sieeve and cap 
to their initial position. 

Pivotaly jounted on a screw 44 or the 
like, securely fixed in the cap 17, is a lever 
45 having one air in constructed as a pawl 46, 
which is adapted for engagement with 
l'atchet teeth 4 formed on a disc 48 keyed 
to the shaft 22. 

if the shaft 22 and disc 48 be rotated, the 
p:w 46 will become engaged with one of 
the 'atchet teeth 47, and it will accordingly 
le moved forwardly in the direction of mo 
tion of the shaft 22 carrying with it the cap 
1 and sleeve 15 and compressing the spring 
:38 as descriled above. 

ii, when the sleeve 15 has been displaced 
through an arc of required magnitude and 
the spring 3S has been sufficiently com 
pressed, the pawl 46 is released from the 
iratchet tooth 47. Said spring being rendered 
free to act will in mediately rotate the pawl 
4:3, sleeve 15, auxiliary pole pieces 20, and 
:a backwardly at high speed into their 
(riginal positions. 

In order that the pawl 46 lay be tripped 
or released when 'cquired, an adjustable stop 
49 is provided which contacts with an arm 
50 of the lever 45 and thereby disengages 
said pawi. - 
The stop 49 is positioned and adjusted so 

that the pawl 46 will be disengaged from the 
j'atchet tooth 4 when the armature and in 
territer have noved into a well 'eta ded 
position wherein the engine piston is at Ol' 
slightly beyond the end of its compression 
stroke. 
The position. wherein the pawl 46 is dis 

engaged fro: the 'atchet tooth 47, being 
governed ly contact with a fixed lenber, 
is tie stol 49 ), the release of the tinning 
see ye is invariale and it will always Occl." 
when tie a 'litti'e and in ei'i' ite) have a 1'- 
rived at the sale predeter::iined retarded 
position, the reby taking it in lossible for 
back-firing to occi'. 

File time of release of the tising sleeve 
5 constant and it will be unaffected 

whether said sleeve be in an advanced Ol' 
retarded position. 

If the tining sleeve be placed in an ad 

s 
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V: iiced josition the latchet tooth 4 will 
eingage the pawl 46 earlier than when said 
sleeve is in a retarded position. If the sleeve 
i5 he placed in a 'etalded position engage 

is lent of the tooth 47 with the pawl 46 will 
be delayed, for part of the movement of said 
sleeve which would save seen effected by 

it tooth tid pa \, has already been per 
fo:"ined by the tiling level", hereinafter de 
stilled. 

in the operation of starting an engine the 
43 is the highett) l'Otates becomes en 

d with a j'a cle tooth 47. This engage 
t is effected when the core 51 shewn in 

Fig tie 3, of the arianature 23 occupies an 
: proNinately laxilla iux position rela 
tively to the auxiliary pole pieces 20, that is 
}}}}}}ally when the all: fire core 5i is par 
alielly disposed to the magnetic axis and ex 
teids, he 'Zinfally roll (ne pole piece to 
the opposite Ole. 

in ediately the pawl 46 engages with a 
'itchot tooth - the pole pieces 2 are moved 
forwardly with the ailla;uire as pre 

3 Viti isly described, he laagnetic ield econnes 
a gularly displaced and the core 51 and said 
tie pieces are naintained in relatively 

laxiinlinn f: X losition. 
Shortly be: oie the ai'inatire 23 ai'lives a 

a loit at which an ignition is 'eiled and 
when the role pieces 20 have been moved 
it to the position indicated by biol:en lines 
in Figure 3, the pawl 46 is tripped and the 
pole pieces 2() are Potated at high speed rela 
tively to the all nature 23 into their holinal 
position. 
A rapid ?ix change is accordingly pro 

direcd in the al'mature core 51 and an intense 
carent is gene 'at ed in the windings, which 

!; it tains its peak voltage synchronously with 
tle j'eturn (): the pole pieces 2() to their 
Jorial position and the separation of the 
contacts 35 and 36 bioght about by impact 
(if the file see 33 with a can 32. In this 
hanner a powerful induced current is set 
up in the set olidairy winding (): the armatire 
23, aid in intensified spark is produced at 
the clect's des an ignition plug, even when 
to cing () is cranked at a low speed. 

23 
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shot interval after the let in of the 
;: le pieces 2() to their normal location and 
when the all: tie core it has arrived at o' 
: oilt the next laxin in flux position the 

: , ; }{3 becoines eigaged with the sticceed 
is 'at (let tooth 47 on the disc 48, and said 

ieces are again in yed for wai'ily and 
inelled ):ckwardly, and another efi 

tie it spark is geneated. his cycle of op 
ei'ations is 'epeated until an explosion occurs 

* and the engine accelerates. It is then desir 
able that the engagement of the pawl 46 with 
the 'atchet teeth it sh(; ; lit discontinue, as 
tle hagneto la attained a sufficient 
speed is capable of furnishing sparks in the 

:: Ordinary way. 

The pawl 46 lay jet 
elative position and sec 
(oils ways, two of whic 
spectively in Figures 1 
4. Of the drawings. 

in the construction illustrated in Figure 
2 a levei 52 pivoted on a screw 53 secured 
in the cap 17, is collected at one end to the 
pawl 46 by a pair of links 54. 

- Spring 55, which can le tensioned as 
required by ai) adjusting screw 56, beau's 
upon the opposite eid of the level 52. The 

i: ; }():ited in a lug 57 secured to 
; visieh is Sc'ewed into or otherwise 

'own into an inop 
uled therein in vari 
hile illustrated re 
and 2, and in ifigure 
l 

v : y : v . S''', 

the cal) is and ?ange 19. 
si'ig 55 by lineans of the lever 52 
k's 54, a lilies pressure to the pawl 

!'ging it (t) \sia wa'dly, when the links 54. 
siii) led le; eith the plane, indicated 

ines in Figure 2, passing through 
lie axis (; ; i.e. s.' 'ew 44 and the point at 
which the liiks are pivoted on the lever 
52, and ::, wai'ily when the links 54 are 
located aiove said plane. 
At starting pressure is applied, manually, 

citler directly Ol' indirectly by suitable actu 
ating means as for example, Bowden wire 
mechanislin, to the alm 50 of the lever 45. 
In this way the links 54 are thrown beneath 
the plane above nentioned and the pawl 46 
is blought to bear upon the periphery of the 
disc 4S in which position it becomes engaged 
with the ratchet teeth 47 when said disc is 
rotated. 
When the engine is slowly turning as in 

cranking up, the arian 50 contacts with the 
adjustable stop 49 and the pawl 46 is 
raised from the teeth 47 as previously de 

; :". 

ls lickey i 

scribed. Said pawl 46, however, is not ele 
\ated sufficiently when cranking up to move 
the links 54 above said plane. 
Upon the engine starting the lever 45 is 

carried rapidly forwards and the arm 5) 
impacts with sufficient force (due to in 
creased speed) against tie stop 49 to cause 
the overcentering of the links F-4, which now 
being positioned above said lane move the 
paw 46 into an inoperative position, shewn 
by broken lines, and retain it therein. 
To limit the movement of the pawl 46 

and lever 52 when the links 5-4 aire ovel cen 
tred, a stop is provided. Conveniently this 
stop may be arranged as a pin 59 which is 
fixed to the links 54 and extends therebe 
tween. This pin 59 contacts with the upper 
end of said lever 52 an: in this anner lim 
its the aircuate movement of the lattel'. The 
speed at which said links are overcentred 
is readily adjusted by varying the strength 
of the spring 55, as will be readily under 
stood. 

In the altel'native arrangement illustrated 
in Figure 4, a locking lever 60 is pivoted on 
the screw 53. One arm of the locking lever 
60 is constructed to form a catch 61, whereas 
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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 disc 48, and brings the 
catch (31 to bear upon the upper side of 
said pawl, which is thereby firmly pressed 
upon said disc and maintained in engage 
ment with the ratchet teeth 47, until re 
leased by the stop 49. 
A notch 64 is formed in the end of the 

pawl 46, and upon a predetermined speed 
being reached said pawl is sufficiently ele 
wated to permit the catch 61 to become en 
gaged with the notch 64 as indicated by 
broken lines. In this manner the pawl 46 
and catch 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 arrangenient 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 
tation, 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 
res 1 and 2 may he 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 
altitment 41 is transferred to a correspond 
ing boss 43 formed on the cap 17 on the 
opposite side of the vertical plate on the 
agneto, 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 opposite side of the fixed abutment 

39, wherein it will be adapted for anticlock 
wise displacement of the sleeve 15 and pole 
pieces 20. 

5 

In order to absorb the shock of recoil of 
the sleeve 15 when returned to its normal 
position by the spring 38, a recoil spring 66 
is positioned between the abutinents 39 and 
41. This spring is likewise moved so as to 
be positioned between opposite sides of said 
abutment when the parts are adjusted for 
anticlockwise rotation. 

In Figures 5 and 6 are shewn means 
whereby the paw 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 
lar periphei'ai extension 68 and an axial boss 
69, is keyed to the shaft 22. A second disc 
0 is likewise Founted on the shaft 22 and 

is spaced apart from the disc 67 by the annu 
lar extension (6S and the boss 69, and said 
discs 67 and 70 are secured together by a 
plurality of transverse rivets, screws, or 
shouldered pins 71. 
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 
1 and in the space between the discs 67 and 

70 are mounted a pair' of freely suspended 
flyweights 72. 

SG 

90 

95 

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 disc 70 is removed in order 
that the actions of the flyweights 72 may 
be more easily followed. 

Peripheral openings 74 are made in the 
annular extension 68 adjacently to the ends 
of the arms 73. 
When said discs are being slowly rotated 

as when starting an engine, the arms 3 lin 
der the action of gravity take up a position 
as indicated by broken lines in Figure (3 
as they approach pawl 46, and the ends of 
said arms project through the opening 74 in 
leadiness for engagement with said pawl. 
As soon as engagement is effected with 

the pawl 46 the inner sides of the flyweights 
72 facing the boss 69 contact with the latter, 
and the ai's 73 accordingly become locked 
and ends function as 'atchet 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 as an explosion occul's and the 

engine accelerates the flyweights T2 are 
thrown outwardly at quite a low speed by 
centrifugal action into contact with the an 
nular extension (38, and the ai'i is 3 are 

5 
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simultanee:sly noved in wardly through the 
openings -t, thereby receding from the 
ange of action of said pawl. The flyweight 
2 and arms 3 then occupy positions as 
shewn by the lower fiyweight 72 in Figure 6 
wherein they 'enai until the seeil is 'e- 
(uced to a very low vallie. 

Preferably the flyweights 2 are shaped as 
shewn by broken lines in order to prevent 
bearing upon the boss 69. When so made 
the ends of the ains 3 contact with the 
trailing ends of the peripheral openings 74. 
and said arms are more firmly supported 
and the pins relieved to a great extent 
from straining actions. 

in this construction the pivot Screw 44 
is inserted into a boss 75 on the cap 17, 
and the pawl 46 is supported at its outer 
chd upon a pin (3 in order that it may be 
held clear of said disc's aid said peripheral 
extension. 

iFor airticlockwise rotation the flyweights 
are inverted end ol' ent on the pin 1, and 
the screw 44 and pawl 46 are transferred 
to a boss 75 formed on the cap 17. The 
acliustable stop 49 and said springs 3S and 
(; ; are arranged for anticlockwise in the 
Jha ilier previously described. 

in Figures 7 and 8 are shewn heals 
whereby the sleeve 15 and auxiliary pole 
lieges 2) can be angularly displaced 'eia 
tively to the ariature 23 in opposition to 
the sling 3S and independently of the diiv 
ing shaft 22, thereby enabling currents to be 
generated in said al'mature when at rest, and 
when all engine with which it is connected 
is stationary. 

in carrying out this feature of the in 
vention the cap 17 is provided with a boss 
T. 'ei erally integrally fol'ned with it. Ui 

() which is mounted an airn S which is 
kept in position on said boss by a retaining 
illt. 
Upon the outer end of the alm S is piv 

of ally no illnted a lever 80 which has one of 
its arms constructed as a pawl 81 adapted to 
engage with a hotch 82 formed in the cap 17. 
To a pin 83 fixed in the arm 78 is con 

nected a rod 84 or the like, by means of 
which said arm may be partly rotated. 

in operation the alm 8 is howed by the ; () 

iod 84 in the direction shewn by the arrow 
in Figi'e S. The pawl S1 enter's into en 
gagement with the notch S2, and the cap 17 
and the sleeve 15 are moved forwardly until 
the arian 50 of the lever 80 contacts with 
the stop 49. The pawl S1 is thereon thrown 
out of engageinent with the notch 82 and 
the spring 3S impels the sleeve 15 back 
Wardly as efore described. 

As he einefore entioined it is necessary, 
in ?ider that a silik hay be reduced at an 
ignition plig. that the contacts 35 and 33 
should he separated when the generated cur 
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rents approximately attain their peak volt 
30. 

in the forms of the invention previously 
described the separation of said contacts is 
l}}'Clight allout by the lotation of the con 
tact breaker 29 in the usual manner. This 
cannot be effected in the coastruction now 
being considered since the engine in mag 
let lie stationary. 

it is therefore essential in this construc 
tion that the ai'i itting ('illn: 3:2 of the con 
tact breake!' 29 shotill be mechanically 
linkel with the sleeve 15. This is effected 

: : is ereii;e (re (lescribed y mounting said 
ca}}s on an end plate 24 fixed to the sleeve 15. 
Whe: said sleeve 15 and pole pieces 20 

}'}iat it is the pawi S1, the cans 32 are 
() (; ; ) wai'ds and when 

I'elease: the cams 3:2 inpact 
33 synchronously with 

::it: ) (le ieces to their nor 
iji'e heel ;2 

sia; t in engine from rest, it 
that in explosive gaseous mix 

i in the engine cylinder which 
'e its ignition plug connected 

liter of the magneto. It 
should occupy a peak voltage position in 

insii) to said pole pieces 2() before 
ife' ire drawn forwardly by the pawl 

!'s when a pistol of the engine 
is or aiol: the end of its compression 
st like. 

... ssiining these conditions to ie fulfilled, 
tle pole pieces 20 are drawn forwardly into 
: ), aximu}; flux position 'elatively to the 
ai'i:) attire 23, and upon release of said pawl 
81 they are rapidly returned to the peak 
voltage position, thereby caucing a rapid 
filix change in the arnature core 51 and 
e: eiting the generation of a powerful cur 
rent in the armature windings, which is 
siltane{usly interrupted by impact of one 
of the cans 32 as it returns to its original 
position. with a fibre heel 33 of the contact 
): 'eaker level 34, 

... in intense spark is proticed at the igni 
tion plig in this way which explodes the 
gaseo is lixture in the cylinder and the 
engine starts. If this spark fails to explode 
the mixture said sleeve 15 and pole pieces 
2) aire again (lawn for wai'il and anothe)' 
spark is produced and so on until ignition 
OCCS. 

in explosive mixture may be induced into 
the cylinder by turning the engine with the 
ignition switched of, or in other known 
}}}: ninei', or a residual cxplosive mixture re 
laining in the cylinder when the engine 

previously ceased 'thing may be used for 
ille lipose. 
To enable the pole pieces 20. to be dis 

placed by intinual operation in an anticlock 
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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 
are transferred as hereinbefore described. 
Advance and retard timing movement of 

the operative cams 32 are performed in the 
ustial mannel by a timing lever 85 connected 
by suitable linkage (not shewn) to a manu 
ally operated control. 
The sleeve 15 and pole pieces 20 being 

mechanically linked to the cam:332 will move 
synchronously with the latter during the 
advance and reta 'd movements thereof. 

It therefore becomes necessary to provide 
means whereby said sleeve 15 and pole pieces 
20, can be moved by the pawl 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 Ol' ring S6 which is mount 
ed upon the sleeve 15 and shewn in Fig 
ture 1. - 
The lever 85 is furnished with a lateral 

lug 87 which contacts with a projecting boss 
SS formed on or fixed to the extension 16 
of the sleeve 15. - 
The spring 38 normally maintains the boss 

SS in contact with the lug 87 and according 
ly during timing movements the lever 85 
and linkage connected there with 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 
boss 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 it 
Jay be readily installed on an engine ar 
ranged to accommodate a standard magneto. 
The operative members take no part in 

driving the magneto and are only connected 
with the driving elements thereof at start 
ing. The amature shaft on the magneto 
is connected directly with the driving shaft 
on an engine in the ordinary way, and no 
relatively displaceable members are inter 
posed between said shaft as in the case of 
an “impulse starter coupling. The spring 
3S may be more lightly constructed than 
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that employed in an “impulse starter' cott 
pling, as it is not subject to torsional vibra 
tions and does not transmit a driving torque. 
The recoil on the sleeve 15 is accordingly 
less violent than the impulse given to the 
a nature when an “impulse starter cou 
pling is used, and as the sleeve and the parts 
thereon can be lightly constructed its inetia 
is less so that risk of breakage is iminimized. 
Even if f'acture of the operative parts 
should occul' the magneto Inay still function 
in the ordinary way and without disturbing 
its timing relatively to the engine. 
The invention has been described with ref 

erence to an arnature 23 of special construc 
tion, having pi'imary windings S9 and sec 
ondary windings 90. and having at one end 
a condenser housing 91 and at the opposite 
end a distributer rotor 92 which co-operates 
with a distribute stator 93 mounted on the 
cam cage 30; but it lay be applied to a 
Iagneto having an armature of ordinary 
shuttle or H construction, or other type of 
a'nature as will be readily understool. 

I claim : 
1. A magneto having a timing sleeve ex 

tending through it and projecting beyond 
its opposite elds, a releasable element on 
the tinning sieeve, 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 
tiling sleeve, and a fixed member adapted 
to disengage said elements when the tim 
ing sleeve has been moved into a predeter 
hined retarded position. 

2. A magneto having a timing sleeve ex 
tending through it and projecting beyond 
its opposite ends, a releasable element on 
the tinning sleeve, a coacting element adapt 
ed for engagement with the releasable ele 
met to partially rotate the timing sleeve. 
a fixed linenbel adapted to disengage said 
eleinents, a spring opposing the partial ro 
tation of the timing sleeve and adapted 
to 'estore said sleeve to its initial posi 
tion tipoi disengagement of said elements, 
an eans for absorbing the recoil of the 
tiiting sleeve. 

3. A magneto having a timing sleeve ex 
tending through it and projecting beyond 
its opposite ends, pole pieces in the timing 
sleeve adapted to love in contact with mag 
netic elements of opposite polarity, an ar 
mattire rotatively lounted in the tinning 
sleeve, primary and secondary Windings on 
the al'mature, an interrupte', interrupter 
anns on One end of the tinning sleeve, a 
releasable eieillent and a spring on the op 
posite cind of said sleeve, a coacting eleinent 
adapted to engage the releasable element 
to partially 'otate the tinning sleeve in op 
position to the spring, and a stationary 
Yeller adapted to disengage said elements. 
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agneto having a body-casting, an 
ularly displaceable tining sleeve extend 

: through the body-casting and beyond its 
Osie elds, a releasable element on the 

sieeve, a coacting element adapted 
-- 

A. lent with the releasable eelheint 
to a tially rotate the tiling sleeve, a spring 
(o) (silig the paitial 'otation of said sleeve, 

tiller fixed to the body-casting for 
gi} : the releasable element fi'on the 

a boxly-casting, an 
ly (lisil: veille tiliig 
h the body-casting 

ends thereof, a 
s!"ing on One end 
{e}''upter cans on 
tinning sleeve, a 

ildapted for engagement 
be element to partially 'o- 

inte 'i'i it 
sleeve extei 

be onct 
'eleas: 
(); tie ti 
the opps 

a. 

the 

sleeve in opposition to ::: it 
ixed lie lot on tile body-t'ast 

i: S: ki (; (ii ( ; S. 
having a 19tly-casting, 

ai angulai'ly tisil: ceable intellitei', 
a sleeve extending through the bo:ly-cast 

is all beyoid the opposite ends theref, 
ote pieces in the tilling sleeve adapted to 
love in 'syntact with lagnetic ele}}lents of 
(posite polarity, an ai'i latti'e in the tin 
ing site ve. irill's : }ld secondary Wildings 
(, i.e. iii'i: ; : 'e. : 'eleasible eleinent all 

si) rig () () he ent of the tining sleeve, 
interriple cit is on the opposite end of the 
iii) is sleeve, a coacting eleinent adapted 

geet with tile releasale element 
'Otate the tining sleeve in oppo 

ig, fixel Bieber' on the is 

(iisengaging saic eleliients, 
pring to absorb the 'ecoil of 

.. 

itei'i'ite 
ill'orgh t 
(}}}}osite ends tel'eof, 
; : l ; sini e 

liaving a body-casting, an 
timing sleeve extending 

ld of the timing sieeve 
ond the rear of the body 

casting, inte}}'t pier ca}}}s on the end of said 
- sleeve which extends outwardly from the 

front of tie boily-casting, a coacting element 
a tapte: for engageinent with the releasable 
eleet t ( ) rotate the tiining sleeve 

lid spring and a fixed illem 
ting for disengaging the 
from the coacting ele 

iil oppositic 
lier on the bot 
ireleasable 
elt. 
S. \ } 

interrut 
thrig' 

gleto having a body-casting, an 
a tinning sleeve extending 

; he lody-casting and beyond the 
- a pawl and an an elds the 'eof. 

ilar chai: )ser on one end of the timing 
tel; liter cairns on the opposite end 
ning sleeve, a spring in the an 
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adapfel for engagement with the pawl to 
partially rotate the timing sleeve in opposi 
tion to Said spring, and a fixed member on 
the body-casting for disengaging the p: Wi 
fi'Oill the 'atchet healbei'. 

9. A Blagneto having a body-casting, a 
tiling see \e exteilding though the body 
'asting and beyond the ends thereof, incans 
for retaining tile timing sleeve in the body 
castilig consisting of an enlarged extension 
o: one end of the former and a cap oil the 
(pposite end the 'eof, a paw (linted on the 
(, ), all elligenient oil the cap : ))"ining 
with the filing see \e an : nular chanije'. 
: spiring in tie : }; intilal' chillei', a coacting 
i’at cinet intinue !' adapted for eig::gement 
with he pavy to partially 'otate the tin 
i: y : i: i opposition to said spring, 

; :::::::::ei' (in lite iody-casting for 
tie awl 'i'i, the 'at; het lieil 

i. 

i (). \, : ::::1:eto having a poly-casting, : 
iii); sleeve extending through the body 

an eyond the ends thereof, a cap 
' e}}} of the tiling sleeve, a pawl on 

the cap), an annular chaibei" between the 
(a) and he sleeve, it nuovable abutment 
}}}} intet on the cap all positioned in the 

! nila:' ('haimler', a stationary abutment 
ixel to the body-casting and projecting into 
the an ai' ('hailer, a spiring in the anni 
a ch: hiber disposed between sail abut 
! (its, 'atchet member's adapted for eingage 

with said pawl to partially Potate the 

disengaging the pawl fio, the latchet 
lileiaiei's. and a recoil spring between the 

() alle and fixed abutments. 
11. magneto having a body-casting, a 

timing sleeve extending through the body 
casting and beyond the ends thereof, 
pole pieces in the timing sleeve adapted to 
love in contact with fixed magnetic ele 
Irents of opposite polarity, an a 'nature in 
the timing sleeve, primary and secondairy 
windings on the ariature, a shaft at the 
front of the almature, a diving shaft at the 
'ear of the amature. interrupter on the 
former shaft, interupte' cans on the front 
end of the timing sleeve, a lawl (in the lear 
end of the timis) sleeve. 'atchet teeth (in the 
driving shaft adapted for engage}}}ent with 
the pawl to puttially rotate the tilining sleeve 
in the di'ection of a 'natire rotation, : 
spring opposing the patial rotation of said 
sleeve, and an adjustable stop on the body 
'asting for disengaging the pawl from the 
latchet teeth. 

12. A magneto having a body-casting. a 
tinning sleeve extending through the body 
casting and beyond the ends thereof, a driv 
ing shaft, a pawl on said sleeve, toothed 
ratchet membel's on the driving shaft, adapt 
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ed to engage the pawl to partially rotate the 
tinning sleeve. and a stop on the body-casting 
for disengaging the pawl and toothed ratchet 
membe's. 

13. A magneto having a body-casting, a 
timing sleeve extending through the body 
casting and beyond the ends thereof, a driv 
ing shaft extending outwardly from the tim 
ing sleeve, a pawl on said sleeve, discs rotat 
ing with the driving shaft, ratchet members 
pivoted between the discs on opposite sides 
of the driving shaft, means for positioning 
the pawi to be engaged by the pivoted 
atchet members to angularly displace the 
tinning sleeve, an adjustable stop on the 
}}ody-casting for disengaging the pawl from 
the ratchet members at the limit of the angu 
lar displacellent of said sleeve, and means 
for moving the ratchet members into opera 
tive and inoperative positions. 

14. A magneto having a body-casting, a 
tianing sleeve extending through the body 
'asting and beyond the ends thereof, a pawl 
on the timing sleeve, a driving shaft extend 
ing out Yardly from said sleeve, dises rotat 
ing with the driving shaft, freely suspended 
flyweigiits oppositely pivoted on and l'otat 
able with the discs, ratchet arms on the fly 
weights adapted under gravity to be posi 
tioned to engage the pawl and under centrif 
gal action to recede into inoperative posi 

tions, and an adjustable stop on the body 
(::sting for disengaging the pawl and ratchet 

S. 
15. A lagneto having a body-casting, a 

ining sleeve extending through the body 
casting and beyond the ends thereof, a pawl 
(in the tinning sleeve, a driving shaft extend 
ir or it wardly fro) said sleeve, a pair of 
clists mountect on the driving shaft and 
sticed a part by an annular extension and 
in axial boss on one of the discs, freely sus 
eitied flyweights mounted on and between oppositely disposed periphe)'al 

(petinsrs in the annular extension, ratchet 
aris on the flyweights adapted under grav 
ity : )i'oject outwardly through the pe 
'ihei'al openings to engage the pawl and 
uncle' ('e' trifugal action to recede inwardly 
trol:h said opening: into inoperative po 
sitio}}s, it an adjustable stop on the body 
casting for disengaging the pawl and ratchet 
: “S. 

16. A magneto having a body-casting, a 
timing sleeve extending through the body 
esting and beyond its opposite ends, a 
pawl on the timing sleeve, a driving shaft 
extending outwardly from said sleeve, a 

it' of discs mounted on the driving shaft 
and fixed thereto and to each other, an an 
in chamber between the discs, freely si:s- 
pended flyweights pivotally mounted in the 
sinular chamber, weighted portions on the 
flyweights having their outer edges arcuately 
slained and of correspanding 'a clius to the 
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inner periphery of the annular chamber, pe 
ripheral openings in the annial chamber, 
ratchet aris on the flyweights adapted for 
engagement with the pawl and to be noved 
through the peripheral openings into opera 
tive and inoperative positions by Said 
weighted portions, and an a cliustable stop 
fixed to the body-casting for disengaging the 
pawl and ratchet arms. 17. A magneto having a body-casting, a 
timing sleeve extending through and beyond 
the ends of the body-casting, a pawl on the 
timing sleeve, a driving shaft extending out 
Wardly from said sleeve, a pair of disc: fixed 
to each other and to the driving shaft, ail 
annular chamber between the discs, fi'eely 
suspended flyweights pivotally mounted in 
the annula chamber, ratchet arms on the flyweights adapted for engagement with the 
pawl, oppositely disposed peripheral open 
ings in the annulai' chamber having their 
trailing ends formed as supports for the 
ratchet arms when the same are engaged 
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 through it and beyond its opposite 
ends, a releasable element on the timing 
sleeve, a coacting element adapted for en 
gagement with the releasable element to pai'- 
tially rotate the iming sleeve in one direc 
tion, a timing member adapted independent 
ly to partially rotate the tining sleeve in the 
Same direction, and a spring opposing the 
partial rotation of the timing sleeve by said 
elements and by the timing inenbei' and 
adapted to rotate said sleeve in the opposite 
direction. 

19. A magneto having a body-casting, a 

- 

s: 

: 

() 

timing sleeve extending through the body 
casting and beyond the opposite ends there 
of an interrupter, interrupter calls or one 
end of the timing sleeve, a pawl on the oppo 
site eud of said sleeve, a driving shaft, ratch 
et members on the driving shaft adapted for 
engagement with the pawl to partially 'o- 
tate the timing sleeve in the direction of ro 
tation of said shaft, a timing lever pivoted 
on the timing sleeve and adapted independ 
ently to partially rotate said sleeve in the 
same direction, a spring on the timing sleeve 
positioned between movable and fixed a bit 
ments and opposing the partial rotation of 
the timing sleeve by the pawl and ratchet 
members and by the timing ever and a raint 
ed to rotate said sleeve in the 'eye'ssa di'ee 
tion, and an adjustable stop fixed to the 
body-casting for disengaging the pawl and 
ratchet members. 

20. A magneto having a body-casting, a 
timing sleeve extending through the body 
casting and beyond the ends thereof, a pawl 
on the timing sleeve, ratchet member's adapt 
id to engage the pawl to rotate the timing 
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sleeve in one direction, a timing lever on the 
tinning sleeve adapted independently to l'o- 
tate said sleeve in the same direction, an 
abutment on the tinning level', a coacting 
abutment on the timing sleeve, a spring op 
posing the rotation of the tinning sleeve by 
the pawl and ratchet members and by the 

tinning lever and adapted to rotate the tin 
ing sleeve in the reverse direction, and an ad 
justable stop on the body-casting for dis - 10 
engaging the pawl and ratchet members. 

In testimony whereof I afix my signature. 
ARTHUR GEORGE LLOYD NEIGHBOUR. 


