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This invention relates to improvements in -

magnetos and, more particularly, is con-

cerned with an unprovec1 arrangement of the.

members which provide the maone*lc cir-
cuits therefor.

The invention 1s dnected to ‘magnetos . of
. the type in which a plurality of mfmmuc
we provided. An example of one

ent - No. 1634 185, granted June 28, 1927,
‘to- Phelps wa “The type of nnoneto
therein dlsclosed is characterized by an ar-
“rangement for increasing the reluctance of
one m‘lone‘mc circuit, by the movement of
saitable armature means, while the reluc-
tance of the other is being’ decreased by such
means, and vice versa; also by an arr ange-
ment - whereby the electromotive forces in-
termittently -generated by each such flux
change are caused to occur simultaneocusly.
The  eloctromotive. force generated by the
making of one magnetic cn*cmt is meloed
with that genera ted by the breaking of ‘the
other circuit, so that each unit of The ma-

5 chine contributes to and helps the other unit
“While the present: invention is

in its work.
not limited to the above described plan of
operation and may have other and more gen-
eral apphcatl(‘ns, nevertheless it will be dis-

closed in connucuon with such plan as' I now

deem that to be-the best and most eiﬁcmnt
way of utilizing my invention.

The n\vcntmn has for its object the pro-
vision of an improved arrangement of mem-
bers, which afford. two . maonntm circuits

from a source of magnetic ﬂuA together with’

means _ for increasing ithe 1f>luciancc ot one
circnit while the- 1@1110’(%11('0 of the other is
being decreased, characterized by an . im-
proved shifting’ of the lines  of ferce from

.one magnetic 011'(,u1t to the other and an.im-
proved efficiency in the utilization of the"

fux from said source.

The -invention, by a more (,ﬂ.’ecil"e and
more complete. utilization of the flux from
the. source, enables material economies fo be
effected in the iron, copper and steel used in
the magneto-or, viewing the mstter in an-

- other light, a better spark can be obtained

o)
)4

with the same amount of materials: if these

materials are utilized according to my in-.

vention than according to prior: pmctwe
-Other objects and aclvantades‘

W

pomt(,d out-in the, appended clnums

’dev&hona] views

'11ne 15 and 15" in Fig.

ture

| purposes.

-other.

, N appear -
from the following descrlpuon and wiil be

‘The inventicn will be disclosed Wlth refer-

ence to the accompanying drawm(rs in
which -—

Fig. 1 is a front elev ation of a maoneto

: embodylncr the invention;

60

Fig. 2 1s.a cross sectional view mken on -

the line 2-2 of Tig. 13
Fig.

Tig.
tional view talken on the line 4—4 of Fig. 2
‘ . 8 is a bottom plan view;

. 6 is a fragmentary elevatlonal view
taken from the left hand end of Flo 1 .and
drawn to a larger scale;

Figs: T and 8 are plan and’ fraomentmy
elevational views, respectively, illustrative
of a modification in the mounmno of the ar-
mature; and - -

Figs. 9 and 10 are plan and fragmentary
1espechvdv, showing an-
other modlhcatmn in the mountlno of the

J

armature.

Referring to these drawings; the magneto
1s of the typo in which there are two mag-
netic circuits - (indicated by the ~dot-dash
3) from a source
of flux, such as the permanent magnets 16,
Lhd in which movable means such as the ar-

nature 17, controls these circuits in a man-
ner such ‘Lhat when' the reluctance of one is
ata minimum the reluctance of the other is
at & maximum. By preference, the arma-

bers, which provide the fixed parts of such
cucmts, although this'is not essential for all

windings may. be utlhaed separately ol con-
]omtly, as desired. ~Preferably, although

-not necessarily, these windings are ‘connected

and conirolled atter the manner dlsclosed in
the above identified: patent.  That is, the
two windings are made to cooperate so that

the: electromotive force generated in- one

winding, ‘when . the ‘magnetic cireuit with
which it is associated is broken, is merged
with the electromotive force generated in the
winding, when its m‘wnemc cu'cmt is
tabhched fmd vice versa.

The magnetic members, referred to, are
made up of a-series of laminations 18 which
are . roughly U-shape,—the ~legs of - the

» 3 is a dlaomlnmmc(ﬂ view illus-
trative of the OlebtllCdI and magne‘mc cir-
cuits;

moves info and out of physieal contact
with the pole pleces of the magnetic mem-

_ oultablc generating windings are
provided for each maonetlc cnoult which' !
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U constituting cores 19 to receive the pri-
mary and sccondary coils 20 and 21, respee-
tlvely, and the cross bar portion of the U
constituting "a connecting  yoke 922. The

L

source of flux, herein shown as consisting of

two banks of permanent magnets 16, is suit-
ably connected at one l)Olal‘ ex tlumty to
yoke 22 at a point intermediate the ends of
the latter. The other ’polavr extremity of
the source is connected to a pole picee 24 and
the armature 17 connects dub pole piece fivst
to one and then to the other core 19. The
magnets 16 are disposed between the cores
19 and in parallel relation therewith. ’J_Lu
laminations 18 are shown as being flat,
that the cores and the source of fAux all hc
in a-common vertical plane. This, however,
is not necessarily -essential although as a
practical matter it is preferable. The im-
portant characteristic of the arrangement is
that the magnetic path from the source of
flux to both cores is such that the flux does
not have to travel crosswise of the lamina-
tions. Obviously, this result can be secured
even if the laminations are not flat and even
though the two cores and the source of flux
do not lie in the samec planec.

The details of construction of the mag-
neto are mot especially important and for
the most part they ave purely Dlustrative.
The laminations 18 are suitably clamped tc-
gether, as by tivets 25. " They are  also
dampgd at points adjacent the lower end
of each core, between two non-magnetic
me_mbers 26 by means of screws 27 (‘Qen Tigs.
5 and 6). The connected members 26 serve
as a frame for the magneto and they are
centrally recessed to receive the magnets 16
and permit the end faces thereof to contact
with the pole picce 24. The latter has a
central portion of approximately semi-cir-
cular shape in longitudinal section (Fig. 4)
and the armature 17 is covr espondingly re-
cessed to engage therewith. This central
part of the pok piece 24 forms a fulerum for
the armature and permits it to turn througl h
the limited are necessary to engage first with
one end then the other core 19. The arma-
ture may also be formed as shown at 28, so
as to contact dirvectly with certain of the
magnets 16 at each oxuemlty of its move-
ment. Such abutment of the armatuie with
the magnets might also be utilized to prevent
close contact of the armature with its cores,
in case such contact is not desired, or to
avoid the necessity for the use of macrnetw
material for the fulerum 24 of the armature.
The member 24 has side wings 29 which hold
the armature against lateral dlsplacement
Two U-shaped members 30 straddle the yoke
22 —the cross bar portions of these members
preferably being seated in recesses in yoke
22 and the leo portions extending down-
wardly to and t111‘0110h the frame members
26 and side wings 29. These members 30

1,708,095

are preferably provided with flanges 31 to
abut the upper face of wembers 26 and their
lower ends are theeaded to veceive nuts 32.
Ti’lm, the pole picee 24 may be drawn into

:luse co n'i' wt with the lower onds of mawnoi’s
16 and the upper ends of these maguet:
forced mLo close contact willi the ¥ oke ')‘)
The yole is m”x'\.,&bl" recessed, as indi-

ated 1 1' ig. 1 to receive the last named ends
ot the mug nm‘us

The xiw ntien s nob paviieularly con-
cerned with the moechanimn for acluating
the armature and any suitable machanisn
may be used for this purpese.  As o matter

of fact, the mag mm will function it the
avmature is moved by hand. There ave,
h()w ever, many cx.*_mp]m in the prior art
of armature dii ving mechanisms, which will
he found suitable for the work, and the
particular fype chosen will depend upon
the results desived and fhc (,um{ tions en-

lation of fhe magneto

countered in the insta
on the engine. -

For the purposes of illustration, I have
shown o armature webuating moechanisin
Whl(}’ fanctions in the same general manner

s that disclosed in U, 8. Letlers Pater
NO. 1,643,636, granted September 27, 1927,

Phelps Brown. The cssential [ differenca
is dwi ths mecha n-cn iz double ad'inw and

Je armature on the return
a5 well as the ;0“\"11(1 strole of & push rol
33. ‘l‘ls push rod may be veciprocated in
any - suitable way from the engine, as by
an cceentric 34 fixed to o shaft 25 (,{ the en-

scrves to operate ¢

eine, The magneto may be assumed to be
[1\0'HV &:unnbz'terl with ‘relation fo the en-
gine. The push rod 33 passes through a

ok

block 86, havine trunnions 3T, mounted to
turn in ()l'ﬂas 38, between which the block
is located.  These plates ave chm,w Pagainat
opposite foces of “m armature {7 b" bolts
39, Encompassing the push 1‘0d and dis-
posed one on ca ch side. of block 36
slesves ’IO x.ﬂ ~n‘<romp'~winw cach sleove is o

are

drive spr 41, Muts 42, threaded on rod
88 and 111" ehy axially adjusiable theveon,
ave Jocated one on each side of block 86 in
spaced velation ‘therewith. Tach nut 12
serves as an abutment for ons eénd of the
adjacent sleeve 40 and ¢ p"inv 41 A lock

nut 43 is provided ['m' each put 42,

Considering the part; ,
the eccentric 34, as it fu ms, will draw push
rod 83 to the ri O'nt d m first action will
be to compress the Teft hand spring 41 be-
its abutment 42 md block 36.” While
this action occurs, the opposing drive spring
41 is expanding.  Since the armature i”cs heM
by mawmhc atiraction to one of the cores 19,
as ﬂlusfratcd, no movement of it will 1'4“01?{
until the sleeve 40 engages block 36 hecanse
the drive spring 41, when fully stressed, ex-
erts less force on the armafure than the
holding force due to magnetic attraction.

s shown in Fig, 1
S 4 ag it
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When, however, the ‘sleeve 40 is forced

against block 36, there is an inelastic trans-

“muisgsion -of force to the armature, which

force overpowers the magnetie hold on the
armature and initiates niovement: thereof.
After the contact betiween the armature and
the core is broken; even by a very small air

-gap, the magnetic attraction on the armature

is'so  much diminished that the force of the
stressed drive spring-is superior to it.: Cons
sequently,- the  drive "spring expands  and
moves the armature until its other end con-
tacts with the other core 19. Subsequently,
as push rod 33 moves to the left, the- other
drive spring will be stressed and brought

“into play to miove the armature back into

[SeBN
(=]

the illustrated position in a similar manner.’

As an illustrative example of one suitable
way of connecting the primary and second-
ary coils 20 and 21, reference is made to Fig,
3. The two primary windings are suitably
connected, as'in series by a wire 45, so that
the electromotive force produced in one, by
the diminution of flux in the magmnetic cir-
cuit therethrough, is merged with - (in this

case added to) the clectromotive force pro-

T manner,

CS
[#718

© 40

50

die out in the other. '
breaker  points controls both coils 20, -the.

duced in the other coil by the increase of flux
in thie magnetic circuit therethrough. . These
two-coils 20 are connected. by wires 46 to a
pair of breaker points 47, and a.condenser
48 ig- bridged across these points in the usual
The secondary coils are connected,
as in-series by the wire 49; so that the elec-

tromotive forces simultaneously produced in

each are-added or otherwise merged.. The
terminals of the secondary windings: are
connected by wires 50 to a spark plug, repre-
sented conventionally at 51.. The primary
winding is normally short eircuited by the

closed brealer points 47 and thereby tends

by its choking effect to resist change of flux
in the magnetic cireuits. At the proper time
in' the movement of the armature, these
points 47 are separatéd,. allowing flux “to
rapidly build up in one circuit and to rapidly
Since the one set of

changes of flux-and the consequent genera-
tion of electromotive forces in the secondary

colls, are caused to occur simultaneously.’

- Thus, one coil is'made to help the other and

(13
[

'GO

mutually confribute to the production of the .
ignition spark. - The. operation is like that

disclosed in Patent No. 1,634,135, above men-
tloned, to-which reference
complete disclosure. ‘ : S

Any suitable mechanism may be provided

for actuating the breaker points 47 and that

shown - herein is purely - illustrative. As
shown in Fig. 1, each breaker point is fixed
to a flat spring 52 which is fixed at one end
and at.the other end carries a weight 53.
The two fixed ends of the springs 52 are se-

cured by bolts 54 to a block55 of insulating.

material and this block, in-turn, is-secured

Tig. 1, and can engage the

1s made for a more

by screws 56 to the frame member 26, above
described. “The breaker points are actuated
by a pin 57 secured to armature 17 and pro-
jecting outwardly therefrom in such a posi-
tion as to engage first one and then the other
spring 52 as the armature is moved back and
forth.. Asthe armature ismoved away from
the lower end of the left hand core 19 and
moved. toward the lower end of ‘the right
hand core 19, the pin 57 will eventually en-
gage the lower spring 52 and cause the points
47 to be separated. On the return move-
ment of armature 17; the pin 57 will engage
the upper-spring 52 and again cause separa-
tion of the breaker points. As shown here-
in, pin 57 strikes one cf the springs 52 at
the time when the armature 17 engages with
one' ¢t the cores 19. The blow delivered to
spring 52 sets the wveight 53 in motion and

i

“kinetic energy causes the weight to continue

in motion for an interval and thereby hold
the points 47 open long encugh to permit the
changes of flux in the magnetic circuits with-

-out the hampering influence of a clesed cir-

cuit choke winding. - The points become en-

gaged again before the-armatuve is again ac- -

tuated, thereby closing the choke winding
9 el o

so-as to.retard flux changes until the arma-

ture has moved a .suflicient distance to catise
amaterial change in the reluctance of the
magnetic: cireuits. IR

‘While the particular
armature shown in Fig

L.

arrangement of the
1 is important and

advantageous; many other suitable arrange-

ments- will readily occur to:those skilled in
the art ~and’ the Invention, in its broader
aspects, 1s independent of the particular way
in which the armature is mounted or op-
rated. * According to such broader aspects,

the only important point is that some means,.
whether consisting of one armature or other-
wise, is- provided to connect the magnetic
source first to one and then to the other core.
The armature need not necessarily engage
the lower end . faces of the core, as 'shown in
o side Taces there-

of; ag shown ‘in connection- with the arma-

“ture 58 in Figs. 7and 8 or-as shown in con-

nection with the armature 59 in Figs. 9 and
. q . . o g
10. -0 also, the armature can slide instead

of oscillate, if desived, and it may oscillate

3

forl

80

90

05

100

165

110

in-a horizontal plane as well as'in a vertical

plane. The variations shown-in Figs. 7 to’
10 ‘are intended as . illustrative rather than
as exclusive of the number of variations
which may be made in the manner of mount-
ing and moving the armatuze. =~ - :

JInFigs. 7 and 8,'a pole piece 60 is drawn
up against the magnets 16 by the members
30,-81 and 32, in the same manner as hereto-
fore described, and a flanged bushing 61 of
magnetic material is fixed in the ‘armature.

120

s
1
[Wig

The flanged face of the biishing bears on the.

-pole piece, and is held thereto by a stud 62,
which passes ' through :-the - bushing and .13
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threads into the pole piece. A push rod 63,
pivotaily connected to the srmature, may be
actuated by any suitable means to cause the
necessary movement of the armature. In
this cuse. the armature is held in place by
means other than magnetic 1t11'(1(‘tion, as is
the case in the form shown in Fig. 1.

In Tigs. 9 and 10, a pole piece 64, held to
the magnets in the same general way, is
fashioned with apstanding wings 65, form-
ing a slideway of channel- shapel CTOSS sec-
tion to receive a member 66 of similar cross
secetion, in which the armature 59 is fixed.
The member 66 is inverted with relation to
the member 64, 65, and carries a stud 67 for
conucction to-a push rod 68, by means of
which the armature may be reciprocated.

in <>pe"'m01 the armature 1s intermit-
tently moved back and forth in the described,
or any other suitable manner, so that a mag-
netie cireuit of low reluctance is provided
from the source 16 tln ough first one and then
the other of the cores 19. When the reluc-
tance of one cn‘cmt 18 at a mmnnum the

reluctance of the other is at a maximum. -

The building up of flux in one circuit and
the dying out of flux in the other circuit is
losmfui by the closed civenit choking wind-
ing, comprising the primary coils 20. These
coils serve to retard change of flux until the
armature has moved way from the core, with
which it thevetofore engaged, and toward
the other core a sufficient distance. At such
time, the breaker points 47 are separated,
thus opening the primary winding, wheve-
upen the rapid increase of flux in one cir-
cuit and the rapid decrease of flux in the
other cireuit result in the generation of an
clectromotive force in each coil 21. The
electromotive force produced in one coil 21,
by the building up of flux in the maonctm

civeuit ther uhrouoh, is made to occur simul-
tancously with, and to be merged with, the
els m‘uomoﬁvu foree produced in the other
coil 21, by the dying out of flux in the mag-
netie civenit through the latter and vice
versa, wherefore one unit of  the ignition

apparatus is made to contribute to and as-

sist the other unit in its work:

While this is-the preferred operation, be-
canse t represents the best way now known
to me of utilizing my- invention, nevertheless
it is obvious that tlic 1nvont10n nny be
therwise prlcucod Since the invention in
its broader pocts is directed primarily to
the arr mg”mon of the members which make
up the magnetic circuits, it follows that the
partictlar form of the electrical provisions
1s not essential and may be varied as de-
sired. Tor etamp]e the coils 21 need not be
made fo cooperate and assist each other, al-
-Vn,ough obvicusly that is the best and most
cfficient way, and accordingly is disclosed
and claimed herein as a preferred form.

50 also, the armatuve, with reference to

“ter, that 1s the simplest

1,708,085

its construction, mounting and disposition
relative to the fixed parts of the maguetic
circuit, is not important, so far as the
Dbroader aspeets of the invention ave con-
cerned, bwond, furnishing a means for in-
creasing the reluctance of one cireuit and, at
f«lvxbbmntm]]y the same time, decreasing the
reluctance of the other “m lllL While actual
contact of the armature mnately with the
cores Is preferved, beeause 1hc highest effi-
clency is obtained ther chy, nevertheless ac-
tual contact can be dispensed with and the
invention may still be practiced in the same
ceneral manner. :

An important feature of the invention is
in the disposition of the two magnetic cix-
cuits with reference to the source. Dy hav-
ing the cores on opposite sides of the mag-
netic source, I have found that a materially
improved spark can be obtained with ihe
same amount of IHJLLI'L(J 1oe., copper, iron
and steel, than can be obtained when these
materials are utilized agc\,ulmg to the best
prior practice of which T am awere. It fol-
fows that as good a pal" can be had with
1y arrangement with a more ceonomical tre
of the matevials. My arrangement is chas-

acterized by a better and more complriu
utllu wion of the flax from the magnets and
by a more effective shifting of the HU\ from
one magnet cireuit to the other. As ouc
circeuit is broken, the dying out of flux there-
n s mdiu'uuly d:«‘dSl ol by the shunts ng
effect due to the making of the other cireuil.
Another factor contnbutm') to the ﬂecinw
shifting of the flux from one magnetic cir-
cuit to the other is that the parts ave so
arranged as to avoid travel of the flux cross-
wise of the laminations. There is always
an casy path along the laminations from all
of the magnets 16 “to one cireuit or the other
and the harder path crosswise from one lam-
ination to another is avoided. This advan-
tage follows from the disposition of the
cores, one on one side and one on another
side of the magnetic source but, as hercin-
before pointed cu{', this dees not necesgarily
require that the two cores be «»l)p\mi oF in

the same plane althouoq, as o practical mai-

and thercfore pref-
erable w ay.

The inyention has been disclosed herein, 1
an cmbodiment at pt‘c'~"1L preferred, for '!-
lustrative purposes but the scepe of the in-
vention is defined by the appended claims
rather than by the foregoing description.

What I claim is:

1. In an ignition apparatus, a source of
magnetic ﬂux, membets of magnetic mate-
vial cooperating with said scurce to aflord
two nmnnctlc circuits therefrem disposed on
d1ﬂu'cnt sices. ol said source, said memi:
including a pole picce common to both ciz-
cuits and means movable velativ ely to the
remaining parts of said cirenit-and cooper-
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ating with said pole plece to increase the re-
luctance of cne circulb and t dimin shy iue re-
luctance of the other. o

2. Ignition apparatus, comprising. . a
source of magnetic fiux, means a houhno two
magnetic ¢ircuits themhom said meang in-
cludmo a pole. pwco of one pf;hm iy conimen

“to both said cireuits, two pme pieces of the
‘same polarity but opl,m te 1n “"i:i}{'“y to

the first named pole piece disposed. in spac Lu
1blaimn therewith and on different mles of

ald source, together with means for con-
necting ﬁle\, one and then the other of the

last na nmd pole plt‘C(‘S to the first named.

pme piece.

2. In an ignition %Dp‘u‘ams, a pair of
cores, a-yoke “connectii ng one end of each, a
magnet (h.spmGd between the cores and con-
nected b one end to k‘uu yoke at a point
intermediate. the ends 'of the latter, a pole s
p]ecc connected to the other end of said mag-

net, and armature means, movable relatively

e ather ends of said

to gaid pole picce and 4l

-cores for ahemabely increasing the flux in

gaid cores and for increasing uh(, flux in one
core and substantialiy at the same & me di-

“ minishing the flux in the other cove:

30

for)
o

40

45

50

fnd
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60

4. In an ignition. app(mhh, a p‘nr of
cores, ‘a- yoke connecting one end of each
a maonei, disposed between the cores: <md
connected at one end to said 'yoi(c at'a poind
intermediate the ends of the latter, o pole
piece connected to-the other end of said: nisg-
net, and armature meang for alternately con-
necting said cores at their other ends to said
polu piece. -

SInoan wnmon apparatus, a pair
cmr\s, a yoke (/(\nnuc{,mn one end of o wach,
magnet dlgp%ed be‘ ween tho cores ‘mﬂ con-
n(xcued at one end to. spid yoke at a 1)01m
intermediate the ends of the latt er; & pol le
piece connected to
magnet, and an armature p'vowai interme-
diate its ends : nd adap*ed to. alternately
connect said cores at theu other ends to swlfl
pole piece.

6. Tn an -ignition apparatus, a p‘lll‘ of
cores, 4 y)Ke connecting one end of each,
a magnet dlsposed betwuxn the cores and

connected at one end to said yoke at a point’

intermediate the ends of the latter, a pole
- & PO,

piece connected to the other end of said

magnet, and- an -armature fulerumed on

said pole piece and adapted to alternately
~ connect said cores at their other ends to said

pole piece.
. In an ignition ‘Lppamtus, a soutce of
m‘Lone’nc ‘iux, members. of magnetic mate-

yial cooperating with said source to afford -

to magnetic circuits therefrom disposed on
different sides of said source, said members
including ‘a pole piece common to both cir-
cuits and means movable relatively to the

remaining parts of said circuit and cooper-

ating with said pole- piece to increase the

the -otlier end of said-

“ing
umtmlhng means to-time the production of

_source of

5

reluctance of one circuit and diminsh the re-
Iuctance of the other, a generating Wmdlng
associated with each maonemc cn:cmt con-

‘trolling means to time the production of the
electromotive forces in’ said windings one

with the other so that the two intermittent
clectrometive forces produced in each wind-
ing during cach movement of said movable
means ocetr simultaneously, and connections

between said windings whereby said electro-

motive foices are merged.
8. Ignition apparatus comprising a source

70

({]

of nmondlc flix, means affording two mag-"

netic cuou}ts thudmm, said means mclud—~

ing a pole piece of one polarity common to
both said circuits, two pole pieces of the
same polarity but opposite in polarity to the
first named pole piece disposed in spaced re-

Iation therewith and on different sides of

said source, together with means for con-
ﬂocmno fiest one and then the other of the
Iast named pole pieces to_the first named
pole 1)100«", a Oenu(mno winding associated
with™each . magnetic cncult controlhncr
means. to'time the production_of the electro.
motive forces in sald windings one with the
other- so” that thé two intermittent electro-
motive forces produced in each winding dur-
ing e: wch movement of said connecting means

-occur simultancously, and connections be-

80

85

90

95

tween .said windings whereby said electro-

motive forces are merged.

9. In an ignition app‘u’atus, -4 pair of
cores, & yoke (onnectlno one end of each, a
magneét disposed between the cores and con-

~nected at one end to said yoke at a point
of i

- ed to the other end of said magnet, armature

ntermediate its ends, 4 pole piece ¢onnect-

means for alternately connecting said cores
at their other ends to sald pole piece, where-
by two magnetic circuits are provided from
sald. source one of which ecircuits 1s com-
pleted when the other is broken, a generat-
winding associated with each 01rcu1t

the electromotive forces in said windings one
with the other o that the two intermittent
elecromotive forces  produced in each wind-
ing during each movement of said armature
me‘ms oceur simultaneously, and connections
hetween said windings whereby said electro-
motive forces are merged. :

~10. - Ignition apparatus, comprising, a
magnetic flux, a pole piece con-
nected to one pohr extlemlty thereof, two
magnetic “members each connected to the
other polar -extremity of said "source and
terminating with polar faces, an armature

fulerumed at a point-intermediate its ends-

and adapted to connect said pole piece al-
teumtely to said polar faces; said armature,

- menibers and- pole pieces. ‘Lffordlno two mag-

netic civeuits from said source one of which
is broken by the armature when ‘the other
1s completed thereby; a generating winding

100
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130
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~associated with ecach circuit, controliing

means to time the production of the elec-
tromotive forces in said windings one with
the other so that the two intermittent elec-
tromotive forces produced in each winding
during each movement of said armature oc-
cur simultaneously, and connections between
said windings whereby said electromotive

forces are merged.

11. Ignition apparatus, comprising, a
source of magnetic flux, a pole picce von-
nected to one polar extremity thereot, two
magnetic members cach connected to the
other polar extremity of said source and ter-
minating with polar faces disposed on op-
posite sides of said pole picce, an armatuie
fulerumed at a peint intermediate its ends
on said pole piece and adapted to contact
first with one and then with the other of the
polar faces to alternately commect them to
said pole piece; said armature, members and
pole pieces affording two magnetic cirenits
irom said source one of which is hroken by
the armatare when the other is completed
thereby; a generating winding associated
with each circuit, controlling means to time
the production of the electromotive forces

“in said windings one with the other so that

the two intermittent electromotive forces

produced in each winding during each move-
ment of said armature occur simultaneously,

and connections between said windings
whereby said electromotive forces are
merged.

12. In an ignition apparatus, a source of
magnetic flux, means built up of lamina-
tions and connected to one polar extremity
of said source, said means having two
branches disposed on different sides of said
source each terminating with a polar face,
a pole piece connected to the other polar vx-
tremity of said source, and a single 1novable
armature cooperating with said pole piece
and with said polar faces to break the mag-
netic circuits from said source through said
branches in alternation and to establish a
magnetic cireuit through one branch at sub-
stantiaily the time when the circuit through
the other branch is broken, each circuit thus
established affording a closed path from said
source lengthwise of the laminations to
shunt the flux from the other and then-
broken circuit te accelerate the dying out of
flux therein.

in testimony whereof T have afiixed my
signatire.

HARRY C. HUBBELI.
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