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- Be it known that I, Lrox

UNITED STATES PATENT OFFICE.

LEON J. LE PONTOIS, OF LAREWOOD, OHIO; J. G. KIPP. GUARDIAN OF THE PERSON AND

ESTATE OF SAID LEON J.

LE PONTOIS, SAID LE PONTOIS ASSIGNOR, BY MESNE

ASSIGNMEN' TS, TO THE TEAGLE COMPANY, OF CLEVELAND, OHIO, A CORPORATION

OF OHIO,

ELECTRIC GENERATOR.

1,330,039,

Appl?oat_ion filed October 28, 19111, Serial No. 848,

To all whom it may concersi: :
J..Le Poxrors,

a citizen of the Republic of France, residing

at Lakewood, in the county of Cuyahoga
invented certain.

and State of Ohio, have
new and useful Improvements in and Re-
lating to Electric Generators, of which the
following is a specification. '
"This invention relates to improvements in
.ignij:ion mechanism for internal combustion

.enigines, more particularly to an electric gen-
tension electrical
impulses for ignition purposes. :

' (gn& of the objects of my invention has
‘been to provide an ignition generator in
hich parts of an internal combustion motor

erator for producing high

are utilized as parts of the generator, there-

'by reducing the number of parts required as

- compared with the number for such a mo-
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tor and a’standard ignition generator or

magneto.

Another object of my invention has been

to dispense with additional gears or gearing

-for driving a magneto and to utilize as a

rotor shaft a necessary shaft of the internal
combustion motor with which a generator
of my improved type is incorporated, there-
by insuring more perfect ignition synchro-

nism than is obtainable where a plurality of.

gears or gearing is introduced between a mo-
tor shaft and any of the standard forms of
ignition generators or magnetos now in gen-
eral use. o : _
Other-objects of my invention will be ob-
vious to those skilled in the art to which it
relates, from the disclosures herein of a

. mechanism embodying it which I have se-

40

lected 4s an example. L .
Figure 1 is a vertical longitudinal section

of mechanism embodying my ' invention,

* Fig. 2 is a section on the line 2—2, Fig: 1.
Fig.3 is a side of the generator with cover

- removed.
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Fig. 4is a segfion on the line 4—4, Fig. 1,
all the parts being enlarged. -
Fig. 5 is a view, partly in side’ elevation

and_ partly’in section of the circuit closing:
-meclianism. :

Figs. 6, 7, and 8 are details.

Fig. 9 1s a rear eleration of a part of the
ftator. ’ ‘. .

Fig. 10_is a.front elevition of the parts
shgwn in Fig. 9. ) -

Fig. 11 is a wiring diagram.

Specification of Letters Patent.
567. Renewed May 4, 1918, - Berial No. 232,859.

. Fig. 12\és a detaﬂ.éhowing of a modifica-

" or portion 19,

Patented Feb. 3, 1920.

66
tion. : o ' .
I have elected to disclose My invention in
connection with the gear case of a motor of
the type employed for propelling a tractor
wheel for a bicycle. :

The gear casing 1 may be of any suitable
material. That illustrated in Figs. 1, 2, 3
and 4, is formed of iron and comprises an
enlarged section 1* to receive a driven gear— .
In this example i worm gear, not shown—
and a section 1°, communicating therewith,
to receive the driving gear 2 on the crank
shaft 2’. This shaft is mounted in the cas-
ing" in suitable bearings at 2, 2%, and has
an outwardly projecting end 2°. When the
motor gear casing is made of iron, it is pos-
sible and economical to form one pole piece
of the magneto integral with the casing cast-
ing. Accordingly, 1 have, in'Fig. 1, shown
the laterally extending-pole piece 1° to be
formed integral with the ‘casing 1. This
casing also has a downwardly extending arm -

-4 is a polé supporting and -
spacing piece of non-magnefic-material. It .
comprises a tubular section 4* fitted into the 80
gear casing to receive the bearing 20 for
the crank shaft, an off-set portion 4% to pro-
vide space for -the -generating coil to be .
hereinafter described, and a shoulder 4c,
This piece 4 may be secured to the gear
casing in any suitable manner, as by bolts
4° of non-magnetic. material, and may be
a pressure casting if desired. .

3 is a pole piece having polar projections
5* and 3° with polar surfaces 5¢ and 54
respectively. This pole piece is preferably
made of lamin# of iron and may be se-
cured to the non-magnetic supporting plate
4 in any suitable manner. I have shown
this to be accomplished by means of studs
and caps 4° of non-magnetic material.

A generating winding- 6. is supported by
the pole-piece 5 and preferably surrounds
the polar projections 5*thereof. This wind-
ing . preferably consists of a section 6* of
relatively coarse wire, the primary winding,
and a section 6° of relatively fine wire, the -
secondary winding. . -

7 is an unwound -inductor rotor, prefer-
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- ably made of lamine of iron and carried by 108

the "portion” 2¢ of thé shaft 2’ with whichs
it is rigidly connected, as by a key 7'.. The

polar surfacg 1° of the pole piece 1°is
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formed in the arc of the circle containing
*the polar surfaces 5° and 5%, and of which
the axis of the rotor is the center. The
polar surfaces of the rotor 7 codperate with
- 5 the polar surfaces 1°, 3° and 3? in a manner
" to be hereinafter set forth. ‘
8 is a field magnet,  The one shown con-
sists of the well known horseshoe type of
permanent magnet. Kach magnet has its
10 ‘upper leg resting upon and secured to the
g‘ole piece 1° as by means of a screw 8%
. The lower leg of each of these magnets is
in magnetic contact with the laminated pole
piece 5
15 screws 8= » : _
" -Mechanism for opening and closing the
circuit of the primary winding 6* may be of.

-any-suitable and well known character. In -

_ the drawings this breaker mechanism is in-
‘20 dicated as an entirvety by 9. 9" is a frame,
preferably -of non-magnetic material, such

as a die casting, which may be secured to the

ole piece 1° by means of cap screws 92 1t

‘ﬁas a laterally extending box-like portion
.25 9% in which a suitable condenser 10.may be
-positioned and héld, and a rearwardly ex-
‘tending lug 9° to which is pivotally con-
nected the breaker arin 11 which carries a
fiber shoe 11°. A spring 12 mounted in’a
recess 9¢ in the franie 9" and centered by the
stud 9%, bears at its lower end on the upper
surface of the breaker arm 11 and serves to
press its free end toward the axis of the
driving shaft 2. 13 is an electrode carried

30

85
“to make contact intermittently with the
electrode 14 adjustably mounted in a sup-
ort 13 supported from the frame 9 by the
lmlt 15’ ‘and insulated therefrom by the in-
sulating material 15* 16 is a cam secured
to and rotating with the driving shaft 2 and
disposed so that its surface will engage with
the shoe 11* and codperate with the spring
12 intermittently to effect the engagement
and disengagement of the electrodes 13, 14
during the rotation of the shaft 2.

()ne terminal 16¢ of the primary winding
6* may be connected by the conductor 17 to
the support 13 and electrode 14, The other
terminal 6¢ of the primary winding may be
grounded. One terminal 6¢ of the secondary
winding may be ¢onnected to the terminal
62 of the primary winding and the other
terminal 6f to one electrode of a suitable
spark plug 18 in the engine cylinder, the
other eﬂectmde’ of which 1s grounded to the
frame in the wel known manner. The con-
denser 10 is connected in parallel with the
breaker electrodes 13, 14. ‘ :

In order to prevent oil from the gear case
1 getting .into the magneto Eroper, suitable

asketing or packing may be provided. I
ave illustrated a simple form which con-
sists of a sleeve mounted on the shaft 2 and
having a flange 20’ engaging the adjacent
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and preferably secured thereto by

by the free end of the arm 9 and adapted

1,330,039

bearing ﬂﬁnge, the sleeve having a slot, 20°,

and pin, 20°] connection with the shaft. A

spring. 21 bearing at -one end -against the
flange 20’ and at its other end against the-
adjacent side of the rotor serves.to maintain
the sleeve 20 in place. Should a1y oil pass
the sleeve, it will collect in a pocket in the
piece 4, which pocket is drained by -the
dutt 4. , B
The operation .of the mechanism will be
readily apparent.. During the rotation of
the rotor 7 its polar surfaces will estgblish
a path of least magnetic rehictance between
the polar surface 5¢ of the polar projection
5% and the polar surface 1¢ of the pole picce
1e. When the parts ave.in this 1'efationship
the flux between the poles of the permanent
magnet will extend through the,polar pro-
jection 3%, which practically serves as a core
for the coil 6. As the rotor 7 is then rotated
the reluctance of the path through the polar
projection 5® will increase and the density of
the flux threading through the generating

winding willdecrease. Iprefertoclose the cir-

cuit of the primary winding during decrease
of magnetic flux theréthrough, sd that the

when the'circuit is closed will be always tliat
due to flux decrease through the winding
and its effect upon the permanent magnets,
if any, will be in the cllil'ection‘ to tend to
build up rather-than bresk down their mag-
netism. Finally, during its rotation, the
rotor 7 will establish a path of least re-
Iuctance through the polar projection 5" and
entirely outside of the polar projection 5°,
in fact will cause an air gap to exist between
the polar projection 5¢ and the rotor. The
cam 16 is timed with reference to the rota-
tion of the shaft 2 so as to open the circuit
of the primary tinding substantially at the
instant of generation of current therein due -
to maximum rate of flux decrease through
that winding. Upon the opening of the
primary cireuit in this manner, a high elec-
tromotive force will be induced in the sec-
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current generated in the primary winding -~
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ondary 6° which will cause a spark to jump .

the gap of the spark plug in the well known
mauner, . ‘

If it is desirved to use a gear case 1 of non-
magnetic material, this may be readily ac-
complished. In Fig. 12, T have shown a
wear case which may be of non-magnetic ma-
terial. It carries a laterally projecting Iug
oir support 28. In this example, the pole
piece 1°¢ of magnetic material is suitably

120

formed and it and the upper leg of the mag- -

net are suitably secured to the lug 23 by
means of screws 23’. - In order to make the
operating patrts of the magneto weather and
practically water proof, a suitavle external
housing or casing may be employed. I have
illustrated one at 24. ‘

One of the problems in connection with
the construction of ‘a tractor wheel of the

130
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type under consideration is to keep its
power generating parts, including the motor
roper and electric ignition generator there-
or, within g reasonably small compass.
5 My invention lends itself peculiarly well to
this end. - Furthermore, a generator con-
structed in accordance with my idea will be
suitably and rigidly supported and fully
capable of withstanging the various and re-
peated shocks and strains to which it is sub-
Jected in the ordinary usage of ‘the tractor
wheel on the road.
of iron, and the pole piece 1° is formed in-
tegral therewith, the latter may be machined
15 ;at the same time that the gear case is being
" machined so as to afford the most economi-
cal method of manufacture. oo
It will be noted that the beari
addition to operatinf as a crank shaft bear-
ing, )f)erforms the function of counteract-
ing the stresses on the extended end 2¢ of
the shaft due to the
field on the rotor 7.
Many alterations

10

2% in

20

25
applications of my invention will suggest
themselves to those skilled in the art of mak-

ing mechanism of the. class described, with-

~ out’ departing from the scope and spirit
30 thereof. My disclosures and description
" herein _are purely illustrative and are not
intended to be in any. sense limiting.,

‘What I claim is: :

1..In a machine of the class described,
an engine casing of iron, having a pole piece
formed integrally thetewith, a. plurality of
polar projections'spaced from sald pole piece
and separated from said engine casing by
a spacmg piece
4q supporte

shaft having one end projecting between the
" polar faces” of said - pole piece .and said

Eolar projections, an unwound rotor carried

y

- 86

the extended ‘end of said engine shaft, a-

45 generating winding on one of sald polar pro-
‘Jections and a field magnet embracing said
pole piece and polar projections. .

. 2. In a’machine of the class described, an
engine casing of iron, having a pole piece

50 formed integrally theréwith, a plurality of
polar projections s%)aced Trom .said" pole

" piece and separated’

{)y a spacing piece of non-magneti¢ material
supported by said engine casing, an engine
shaft having one end projecting between the
polar faces of said pole piece and said polar
projections, an unwound rotor carried by the

b5

extended end of said’engine shaft, a gene-
rating winding on one of said polar projec-
tions, a field magnet embracing said pole
iece_and polar projections, a cam carried
Ey said engine shaft adjacent said rotor; and
circuit opening and closing mechanism actu-
wZated by said eam. ‘ :
65-"3. In a machine of the class described,

60

Where the gear case is -

action of the magnetic.
L L - ported
. In  construction, and, E

many widely differing embodiments and .

of non-magnetic material
by said engine casing, an engine

f s ole - projections supported from said casing by .
rom said engine casing-

an engine casing of iron, having a pole prece
formed integrally therewith, a plurality of
polar projections spaced from said pole piece
and separated from said engine casing by a
spacin%)pie'ce of non-magnetic material sup- 7¢
ported by said engine casing, an engine shaft
having one end projecting between the polar
faces of said pole piece and said polar pro-
jections, an unwound rotor carried by the ex-

- tended end of snid engine shaft, a generating 75

winding on one of said polar
field magnet embracing said pole piece and .
polar projections, a cam carried by said
engine shaft adjacent said rotor, and circuit
opening and closing mechanisin mounted on 80
said pole piece and actuated by said cam.

4. & machine of the class described,
an engine casing of iron, having.a pole piece
formed integra ly therewith a plurality of
polar projections spaced from said pole piece 85
and separated from said engine casing by a
spacm%)pxece of non-magnetic material sup-

Yy sdid engine casing, an engine shaft
aving one end projecting between the polar
faces of said pole pieces and said polar pro- 90
jections, an unwound rotor carried by the
extended end of said engine shaft, a gene-
rating winding on one of said polar projec-

projections, a’

tions, & field magnet embracing said pole

piece and polar projections, a cam carried by 95
said -engine shaft, a.condenser and breaker

- support secured to said casing, a condenser

mounted on one side of said support, and a,
breaker mounted on the other side thereof
and actuated by said .cam. ‘

5. In a machine of the class described, a
pole piece and a plurality of polar projec-
tions suitably spaced and su pported at either
side of the extended end of an engine shaft,
an unwound rotor on said engine shaft, a
generating winding on one of said polar
projections, and a field magnet having one
pole in magnetic contact with said "pole
piece and its other. pole in magnetic con-’
tact with -said polar projections.

6. In a machine of the class described. an
engine casing, an engine shaft 'extemiing
therefrom, a pole piece extending from said ,
casing parallel. with said engine shaft and
secured to the casing, a plurality of polar

100
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a section of non-magnetic material and hav.
in% polar faces oppositely disposed to the
polar faces of said pole piece, a rotor car-
ried by said shaft between the polar faces
and said pole piece and polar-. rojections, a
generating winding, and a fiel magnet em-
bracing said pole piece and polar projec-
tions and supported from  said engine
casing. = . ‘ :

7. In mechanism of the class described,
an engine casing, an engine shaft extend.
ing therethrough, ‘a pole piece and a plu-
rality of polar projections spaced apart at :
opposite sides of the extended end of said 130

120

125
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“polar faces of

3

engine shaft und supported from said en-
gine casing, an unwound rotor connected to
snid extended end of said

having polar faces dispo: to coOperate
with the polar faces of said pole piece and
polar projections, a geperating winding on
one o}) said polar projections, and a field
magnet embracing said pole piece and polar

‘projections.

8. In a machine of the class described, an
engine casing, an engine shaft extending
therethrough, a pole piece and a plurality
of polar projections spaced apart at. oppo-
site  sides of the extended eng of said en-
gine shaft, supported from said engine cas-
ing and having polar surfaces in arcs of a
circle struck from the axis of said engine
shaft as a center, an unwound rotor con-
nected to said extended end of said engine
shaft and having polar faces arranged be-
tween and codperating with the polar sui-
faces of said- pole piece and polar projec-
tions, a generating winding on one of said
L)o]ar. projections, and a fleld magnet em-

racing said pole pieces and polar projec-
tions.

9. In mechanisms of the class described,
the combination of an en ine 'casing. a ro-
tatable engine shaft extending therethrough,
a bearing for said shaft arranged in said
casing aﬁjwcent the extended end of said
shaft, a plurality of pole pieces supported
from said casing one side of sald ex-

tended end of saidlshaft and having polar.

faces disposed in arcs of a circle struck from
the axis of said shaft as a center. an un-
wound rotor carried by the extended end
of said shaft adjacent said bearing and hav-
ing polar faces disposed to coiperate with
the polar faces of said polar projections, a

generating winding on one of said polar pro- .

jections, and a field magnet supported from
said casing with its poles disposed in in-

ductive relation to said polar projections

and rotor, whereby stresses on said shaft
due to magnetic action upon said rotor:are
counteracted by said bearing.

10. In mechanism of the class. described,
the combination of an engine casing, a crank
shaft having one end extendin%thro,ugh said
casing, a bearing for said shaft arranged in
said casing adjacent the extended end of
said shaft, a plurality of pole pieces sup-
ported- from said casing at one side of said

extended end of said shaft and havini t;olar‘
rom -

faces disposed in arcs of a circle'struc
the axis of said shaft as a cenfer, an un-
wound rotor carried by the extended end of
said shaft adjacent said bearing and having

polar faces disposed to codperate with the:
said polar projections, a gen- .

erating winding on one’ of said polar pro-
jections, and a field magnet supported from
said casing with its poles disposed in induc-

tive relation to said polar projections and -

Se‘;?im& shaft and

1,330,039

rotor, whereby said bearing operates both as

a crank shaft bearing and to counteract the
stresses on the extended end of the shaft due
to the action of the magnetic field on the
rotor. v o

11. In mechanism of the class described,
the combination of an engine casing having
a crank shaft bearing, an engine crank shaft

having one énd mounted in said bearing and.

extending outwardly therefrom, an unwound
rotor formed independently of the engine
parts and carried by said extended eng of
said crank shaft adjacent to said bearing, »
field magnet supported by said.casing with
its poles in inductive relation to said rotor,
& pole piece in inductive relation to.one pole
of said mag,p;et,’ a generating winding car-
ried by said pole piece, a cam also carried
by the extended end of said crapk shaft, and
cireuit closing and opening mechanism co-
opevating with said cam and saly generating
winding. -~ :

12. In mechanism of the class described,
an engine casing, a rotatable engine shaft
extending therethrough, a bearing for sai
shuft arranged in said casing and ad)acent
the extended end of said shaft, a stator de-
tachably secured to said casing at one side
of the extended. end of said shaft and hax-

ing a plurality of po!ar»pl‘ojections with

polar faces disposed in arcs of a circle
struck from the axis of said shaft as a cen-
ter, a_cam carried by.the extended end of
suid-shaftan naFoum®rotor carried by the
extended end of said shaft between said cam
and said bearing, and having polar faces
disposed to codperate with the polar. faces of
said polar projections, a generating winding
on one of said polar projactions, i field mag-
net supported from said casing with its poles
in inductive velation ta-said polar projec-
tions and rotex, and “cireuit ,closinlg1 and
opening mechanism coGperating with said
cam and said generating winding, whereby
stresses on said shaft due to magnetic action
upon said rotor are ccunteracted by said
bearing. = . ) s

13. %n mechanism of the class deseribed.
the combination with a rotatable shaft of
an internal combustion engine, of an igni-
tion generator for said engine comprising an
unwound rotor which ‘is both mounted on
said engine shaft and formed independently
of the other engine parts, and a stationary

enerating coil sups)mjted by the engine
%rame in inductive relation to the rotor.

14. In mechanism of the class described,
the combination with the casing:and a ro-

tatable shaft of an internal combustion en--
-gine, of an

ignition generator for said en-
gine having stator parts comprising a gen-

erating coi | on the :
and an unwound rotor which is both mount-

-ed on the eni'me. shaft and formed inde-

pendently of the other engine parts. . -
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.mounted on the engine casing

180



* *1,880,030 S

15. In mechanism of the classvdescribe;d, - -In testimony whereof I affix my signature

the oombination Wlioth a rotatable crank shaft in the presence of two witnesses.

of an internal combustion engine, of an igni- .

- tion .generator for said -engine ’qomprising LEOX J. LE PONTOIS,
§ an unwound rotor mounted directly on said =~ W itnesses : _
shaft and formed independently of the other "JoHN C. BARELEY,

- engine parts. ' o ' Ebwarp R. ALExaNDER.
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