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T oll whom it may concern:

- Be it known that I, Avrons H, Nuonanp,
_a subject of the Czar of Russia, and a resi-

_dent of the city and. county of San Fran-
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cisco, State of California, have invented =
.certain new and useful Ignition and Light-.

ing Device, of which the following is a speci-
fication. - '

The invention relates to electrical devices
and - preferably to combined ignition and
lighting 'systems for internal combustion
engine driven vehicles and other installa-
tioms. - ‘

~An object of the invention is to provide
ah improved ignition device for an internal
combustion engine combining the advan-

tages of both battery and magneto ignition..

_Ansother object af the invention is to pro-
vidé a simple and improved ignition and
battery charging tnit which is adapted to
motor vehicles; and particularly to motor-

-cycles.

The invention, possesses other advanta-

- geous features, some of which, with the
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foregoing, will be set forth at length in the
following - deseription where I shall out-

line in full that form of the invention which -
1 have selected for illustration in the draw-.

ings accompanying and forming part of the
present specification. In said drawings 1

"have shown one specific form of my generic

invention but it is to be understood that T
do not limit myself to such form, since the
invention may be embodied in a multiplicity
of forms, each comprising a species of the
invention as set forth in the succeeding
claims. . . :

"The present practice in.internal combus-
tibn engine ignition is to employ either bat-
tery or magneto ignition' and frequently
both. Battery ignition is capable of pro-
ducing. a ‘good spark ‘at very low engine
speeds, but at higher speeds difficulty is en-
countered in maintaining the spark. Mag-
neto ignition is capable of producing a good
spark at moderate and high speeds, but it is
ineffective at low speeds. The device herein
described possesses the advantages of bat-
tery ignition at very low speeds and the ad-
vantages of magneto ignition at high speeds.
This is accomplished by providing a mag-
netic circuit which includes. both &

“ator and a_transformer. = At Tow spesds; a

BB
“and an increasing

_strong spark is obtained by the transformer
action while the: generator action is weak,
‘speed weakens the frans-
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former -action and serves to strengthen the
generator actien, thereby maintaining a
strong spark at all speeds. Further, the
construction of .the device is such that in
addition to obtaining these ignition charac-

teristics, provision 1s.made for generating.

a direct current for energizing®the device
and for chavging a battery.

Referring to the accompanying drawings:

Figure 1 is.a cross-section, partly dia-
grammatic, of dne form of the device of my
invention. ' ,

Fig. 2 is a diagrammatic representation
of the electrical circuits of the ignition and
lighting systeny, including the device of my
invention: .

Fig. 8 is a cross ‘section of a portion of
the device showing a modified form of pole-
piece construction.

The device comprises a tootled armature
9 provided with a winding 3 and a com-
mutator 4, sarrounded by a frame 5 of mag-
netic material, preferably laminated. which
is provided at one end with a projecting
pole piece 6, preferably having a smooth
face and partly encircling the armature-2.
On opposite sides of the frame are two
toothed pole pieces 7—8 also partly encireling
the armature, the teeth 9 being of the same
angular|\pitch as the armature teeth. Ar-
ranged Detween the pole-pieces 7—S8. and
also partly encircling: the armature is a
toothed Iiole—shoerlﬁ. having teeth 18 of the

same pitch, the teeth 13 being so disposed,

that “when the teeth 9 on pole pieces 7 and

‘& are alined with those on the armature,

the teeth 13 are unalined or staggered with
respect to the armature teeth. To facilitate
the support of the central pole shoe 13 the
ends thereof are joined to the ends of the
side pole-pieces 7 and 8 and this arrange-

ment- enables the-integral stamping of the

“frame and all the pole-pieces and while the
junction of the ends at the pole pieces per-

mits some flux to leak across, it has been
found o be negligible and does not mate-
rially detract from the efficiency of the de-
viee for veasons which will hereinafter ap-
T£ desired, however, the central pole
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shoe 12 may be separated from the side -

pole-pieces 7 and 8 as shown in Fig. 3.
The top of the frame 5 is ‘magnetically
connected to the central pole shoe 12 by
means of a laminated core 15 which serves
as a pole-piece. The bottom pole-piece &
is provided with s magnetizing coil 16 con-
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>
nected preferably in shunt with the arma-

ture 2, while the upper central pole-piece 15
carries a low tension winding 17 and a high

- tension winding 18 for ignition purposes.

Lo

15

. the windings 17 and 18 is connected to one
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Rotation of the armature 2 will cause its
teeth to aline first with the teeth of the side
poles 7 and 8 and then with the teeth 13 of
the upper pole piece 15, resulting in a rapid

variation of the flux through the upper pole-

piece 15 and the windings 17 and . 18
thereon. ' -

The low ténsion and high tension ignition
windings 17.and 18 are connected in series
and the extreme end of the high tension
winding is connected to the spark plug 19
or other ignition device. The junction of

side of a breaker mechanism 21, the cam 22
of the breaker mechanism’ being preferably
mounted  on 'the armature shaft, and the

.other side of the breaker mechanism is
connected to the armature brush 23. I have

illustrated the device as applied to one spark
plug, but if a multicylinder engine is em-
ployed, the breaker mechanism will be con-
structed to fulfil the mnecessary require-
Connected across the armature
brushes 23-——24 is a storage battery 25, the
circuit of which is provided with a switch
26 and connected to the battery is a circuit

including lamp 27 or other current consum- .

ing device, this circuit being also provided
with a switch 28. The armature brush 24,
the free end of the low tension winding 17,
one side.of the shunt field coil 16 and one

-side of the battery are connected together

and to the ground.

" When the engine is to be started the
switch+26 is closed and current from the
battery 25 flows through the shunt field 16

_ through the armature 2 and through the low
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tension winding 17 when the breaker mech-
anism is closed. A slight rotation of the
armature opens the breaker and interrupts
the flow of current through the low tenslon
winding thus causing the windings 17 and
18 to act as a transformer and to produce a
spark at the plug 19.- As the engine speed

increases the transformer action gradually

diminishes on account of the rapid action of

the breaker, but the increase in speed.

however produces a rapidly varying flux
through the central pole-piece 15 and the
windings 17 and 18 thereon and so generates
a very high potential and serves to maintain
a strong spark. = - .

The low tension winding 17, which acts as
the primary of a transformer at start, serves
as a means for choking out the high tension
current when the spark is not needed, that is,
during the period that the breaker is closed.

The low tension winding 17, besides being.

short circuited through the armature, field
and battery when the breaker is closed, has
a current flowing through it which magnet-

1,338,324

izes the central pole-piece 15 in one direc-
tion and prevents the shifting of the flux

therethrough and consequently the genera-

tion of the high tension current during such
period. : I .

The diagram of connections does not in-
clude an automatic switch for closing the
armature when the proper battery poten-
tial has been reached and while obviously
it may be employed if desired it has been

found that for a small unit such as would

be required on a motorcycle, it is not essen-
tial, for the reason. that in such a unit the
armature and brush resistances are com-
paratively high, drawing a current which is

"not objectionably great and then only while
the regulating switch is closed and the en--

gine not turning over. .As soon as the en-
gine is started a sufficient potential is im-

‘mediately generated not only to-stop the

flow of current from.the. battery but to
charge it. ‘ :

It is to be noted that the rapidly chang-

‘ing flux in the upper part of the machine

does not interfere with the generation of
current in the armature, for the reason that
the flux when not traversing the central

‘pole-piece 15, divides between the ' pole-
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pieces 7 and 8 on either side, so that a po- -

tential generated in the armature at one
point, due to the toothed pole-pieces, is op-
posed and neutralized by a generation at
another  point in the opposite direction.
Neither does the transformer action inter-
fere with the generation of a current in the
armature since the flux through the lower
field-pole 6 remains substantially constant
irrespective of the changes taking place in
the upper pole pieces. This is facilitated

by the presence and action of the side poles

7 and 8. Tt is understood that permanent
magnets may be employed for excitation,
in which case the field coil 16 may De
omitted. B

T claim: ]

1. A dynamo electric machine compris-
ing an armature, a pole piece partly encir-
cling the armature, means for producing a
magnetic flux through said pole piece, a
second pole piece partly surrounding the
armature, a winding surrounding said sec-
ond pole piece and a pole piece arranged
intermediate said first two pole pieces serv-
ing to intermittently shunt the flux from
said second pole piece whereby a current is
generated in the winding. '

2. A dynamo electric machine comprising
an armature having regularly spaced teeth,
a pole piece partly encircling the armature
and arranged to form a flux path of sub-
stantially constant reluctance with the ar-
mature, measis for producing a flux through
said pole-piece, a second pole piece partly
encircling the armature and provided with
regularly spaced teeth of substantially the
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: sahié'a‘ngular -'pitch"'a's the armature feeth,

10

- the' same angular pitch as the armature
15
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-2 winding surrounding -said. toothed ‘pole,.
piéce-and means including the afmature for
varying the flux in said toothed pole piece.

3. A dypamo electric machine compris-

ing an armature having. regularly spaced
_teeth, a pole piece partly enciraling the: ar-

mature ‘and . arranged-to form a flux path

of substantially constant  reluetance iwith.
the armature, means for producing a flux
through said pole-piece, a second pole piece

partly enoircling the armature and provided

with Pegularly spaced teeth: of substantially

teeth, a winding surrounding sdid toothed
pole piece and a third pole piece atrahged
intérmediate said first-two pole pileces and

provided . with regularly: spaced, teeth of

substantially the same angular pitch as:the

armature teeth, the toothed pole pieces be-
ing arranged so that when the armature
teeth are alined with the teeth on ome pole-

piece they are unalined with the teeth on

* the other pole piece. .

4. A dynamo e¢lectric machine compris-
ing a toothed armature, a pole piece'partly
encircling the armature and -arranged to
form a flux path of substantially constant
reluetance with thé armature, means for
producing a flux- through said, pole piece,
a" toothed pole piece partly encircling the

armature, and a high tension winding on

said toothed. pole piece, rotation of the ‘ar-
Inature serving to vary the flux through
said toothed pole piece. . = - - :

- 5. A dynamo ‘electric machine compris-

ipg'an".'armﬁtilre,-,a pole piece partly encir--

cling the armature and arranged to form a
flux path -of substantially constant reluc-
tance with the armature, means for pro-
ducing a ‘flux through said pole-piece, a
second pole piece partly encircling the ar-
mature, a high tension. winding' surround-

ing said second pole plece and a third pole.
piece arranged intermediate said first'two.
pole pieees serving to intermittently shunt

" the flux from said second pole piece. -

6. In 4 dynamo electrie' machine, an -ar-

‘mature in which a’ currént is generated, a-

pole ‘piece partly encircling the armature,
means’ for. varying the flux, through said

former ~windings arranged on  said pole

_ piece, said  primary -windings. ‘being’ con-’
. nected to said armature, and means for in-
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‘pole pi€cé, primary and secondary trans--
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te'rl‘upting-thé"ﬂow,of current. through said -

primary winding. - - .. : . '
7. In dynamq ele'ptrio.machine, an ar-
matyre, a pole piece partly encircling the

'armature, means including the armature for

'varying the ‘flux: through' $aid pole piece,

60

primary and secondary transformer- wind-

ings surrounding said-pole’ piece, the pri-
" confjected to, the ar-

mary winding b'e‘infg C
mature and means for interrupting the cir-

ciit ‘through the armature and the primary -

winding. v .
8."A ‘dynamo_electric machine compris-
ing :an armature having regularly spaced

“teeth, a pele piece partly encircling the ar-
. mature, means for producing a. substan-

tially constant’ flux through said pole piece,
a second pole piece partly encircling the ar-

mature and having regularly spaced teeth -
-of substantially the 'same angular pitch as

the armature teeth, a third pole piece ar-
ranged intermediate said 'first two pole
piéces and provided with regularly spaced
teeth of . substantially the, same angular

‘pitch as the armature teeth, the toothed
pole pieces being arranged so that when the:

armature 'teeth: are alihed with the teeth
on one pole piece they are unalined with the
teeth on the other pole piece, primary and
secondary transformer windings surround-

ing one of said toothed pole pieces, the pri--

mary winding being connected .to the ar-

‘mature and theans for-interrupting the flow
_of ‘current through said primary winding:

- In téstimony whereof, I have hereunto set

“my hand at San Francisco, California, this.

1st day of September, 1916.
- ALFONS H. NEULAND.
‘In presence of— - '
) H-‘I G. _PRé?T; N ’
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