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UNITED STATES PATENT OFFICE. 
LEON JULES LE PONTOIS, OF NEW ROCHELLE, NEW YORK, ASSIGNOR TO 

POLY -PHASE IGNITION SYSTEM COMPANY., A CORPORATION OF NEW 
YORK. 

SPARKING IGNITION SYSTEM. 

No. 809,268, Specification of Letters Patent. Patented Jan. 2, 1906. 
Application filed November 17, 1904, Serial No. 233,165, 

To all, ui/. On, it Tru?tly concern. 
Beit known that I, LEONJULESLEPONTOIs, 

a citizen of the Republic of France, and a resi 
dent of New Rochelle, Westchester county, 

5 New York, have invented a certain new and 
useful Improvement in Sparking Ignition 
Systems, of which the following is a specifica 
tion. 
My invention relates to apparatus for the 

?o generation of high-tension sparks suitable for 
the efficient ignition of explosive mixtures. 
One object of the invention is to design a 

single-phase generator to deliver periodically 
an alternating current having sufficientenergy 

I5 for the desired purpose, the relation between 
the stator and the rotor being such that the 
time of generation of the alternating current 
may be varied at will. 
A further object of the invention is to com 

2O bine with such generator a circuit-breaker so 
mounted with relation to the stator as that they 
shall always occupy the same relative posi 
tions however adjusted in order to secure at 
all times coincidence between the period of 

25 maximum intensity of the current and the time 
of breaking of the circuit to obtain in a trans 
former a high-tension spark suitable for igni 
tion purposes. 

Generally speaking, the alternating-current 
3o generator used by me belongs to the type 

known as 'inductor-alternators,” in which 
type the moving element may be an iron in 
ductor modifying by its rotation the distribu 
tion of the magnetic flux through the station 

35 ary coils, whereby alternating electromotive 
forces are set up in the coils. 

In carrying out my invention I mount the 
stator of the generator with such relation to 
the rotor that the former is capable of rotary 

4o adjustment at will, either by hand or auto 
matically, so that the time of current genera 
tion is made to depend upon the relative an 
gular positions between the magnetic axis of 
the coil and the polar projection on the induc 

45 tor. In order to secure the coincidence above 
referred to, I rigidly secure to the stator of 
the generator a circuit-breaker and operate 
Said breaker positively and automatically by 
a cam on the inductor so placed as to break 

5o the circuit at or near the time when the alter 
nating current reaches its maximum intensity. 
By securing and maintaining the stator and 
breaker in fixed relation to each other it fol 
lows that whatever be the angular position of 

the stator relative to the rotor the time of op 
eration of the breaker will always coincide 
with the time when the current reaches its 
maximum intensity. As a change in the time 
of sparking is required for the efficient work 
ing of internal-combustion engines running at 
variable speeds, I am enabled by the present 
invention to obtain any range of Sparking by 
simply shifting the stator and its attached 
breaker on their common axis. It may be 
stated here that the function of said breaker 
is to short-circuit the alternating current on 
its own circuit at or near its maximum and to 
suddenly open the circuit, so as to throw the 
energy accumulated in the form of self-induc 
tion in the primary of an induction - coil 
shunted by a condenser of determined con 
densence, so that part of the energy of the 
current generated shall appear in the spark 
taking place across the terminals of the sec 
ondary of the induction-coil. To prevent oxi 
dation or deterioration of the contact-points 
of the breaker, due to inevitable arcing, not 
withstanding the presence of the condenser 
across the gap, I inclose the breaker-terminals 
in a bath of non-volatile liquid, preferably 
glycerin. 

I am aware that it is not new in the art to 
break currents in an oil-bath; but I believe 
that the idea of utilizing a glycerin-bath in 
connection with an apparatus of the type here 
in described to be new and original. 
The invention will be understood by refer 

ence to the accompanying drawings, which 
illustrate one embodiment thereof, and in 
which 

Figure 1 is a top view, certain of the parts 
being shown in section along the plane of the 
line 1 1 of Fig. 3. Fig. 2 is a side view with 
certain of the parts shown in section on the 
plane of the line 22 of Fig. 3. Fig. 3 is a 
front view with the inductor removed and the 
breaker in section on the plane of the line 33 
of Fig. 2 and also showing the circuit dia 
grammatically, and Fig. 4 is a face view of 
the inductor. 

Similar reference-numerals indicate similar 
parts in the several views. 

Referring to the drawings, the numeral 1 
designates a portion of the crank-casing of an 
internal-combustion engine, said casing hav 
ing a bearing for the motor-shaft 2. The end 
of the casing 1 is formed with a hub 3, and 
keyed to said hub is a sleeve 4, having an out 
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wardly-turned flange 5, said sleeve constitut 

Of non-magnetic material and constructed, as 
shown, to support the field - magnet 7 and 
breaker 20, as hereinafter more fully de 
scribed. 

8 designates the fly - wheel of the motor, 
... more mounted on shaft 2, and for convenience 
I have selected it to serve as an inductor, 19 
designating two polar projections thereon. 
The inductor or rotor of the generator there 
fore rotates at the same speed as the motor 
shaft, or it may be so connected by gearing 
or other suitable means to rotate at a multi 
ple of the speed of the motor-shaft. 
A thrust-washer 9 bears against the flange 

5, and bolts 10, having lock-nuts 11, bearing 
against said washer, pass through said washer 
and the frame 6 to maintain the latter against 
longitudinal movement toward or away from 
the inductor, the construction permitting, 
however, rotary movement of said frame and 
the magnet and breaker carried thereby about 
the sleeve 4, such rotary adjustment being ef 
fected through a lever 12, secured to an ex 
tension 13 of said frame and operated either 
by hand or automatically at will. 
The field-magnet 7, supported by the frame 

6, is an annular permanent magnet construct 
ed in accordance with my application. Serial 
No. 229,310, filed October 20, 1904. Briefly 
stated, it is formed of a steel ribbon continu 
ously wound in the form of a helix after it 
has been hardened, suitable insulating mate 
rial being interposed between adjacent con 
volutions of the ring. After the steel ring 
has been securely fastened to the frame 6 it 
is accurately ground at two opposite Zones of 
the same diameter and placed in a powerful 
magnetic circuit, closing itself about the two 
Zones and about each side of the magnet to 
develop two opposite magnetic poles. Two an 
nular segments 14, constituting polar projec 
tions, are Securely fastened to the two oppo 
site Zones by bolts 15, care being taken that 
said segments fit perfectly over the whole sur 
face of the Zones in order to reduce the re 
luctance of the magnetic joint to a minimum. 
The polar projections 14 are slotted, as shown 
in Fig. 1, in order to prevent closed-circuited 
currents around the edges of said projections. 
Coils 16 are wound on the polar projections 
14. The polar projections 14 are insulated 
both electrically and mechanically from the 
frame, and the inside terminals of the coils 
16 are grounded in the frame, the outside ter 
minal of said coils being connected in paral 
lel with the primary of an induction-coil, and 
in order to completely protect the coils 16 
they are surrounded, as shown in Fig. 1, by a 
filling 18, of waterproof material. 
Although I have for the purpose of illus 

tration selected the fly-wheel 8 of the motor 
to serve as an inductor, it is obvious that any 
disk of suitable material would answer the 

mass of the inductor. 
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! same purpose, inasmuch as its function con 
ing a bearing for a frame 6, preferably made sists mainly in permitting the magnetic field 

concentrated, respectively, about the poles 
14 to close its circuit through the polar pro 
jections. 19 on the inductor and the central 

However, the utiliza 
tion of the fly-wheel as an inductor presents a 
compact form of generator. The inductor 8 
is so mounted on the shaft 2 as to rotate in 
close proximity to the polar projections of the 
field-magnet, (about one sixty-fourth of an 
inch,) suitable means being provided to pre 
vent any side motion of the inductor. It has 
been found preferable to connect the coils 16 
in parallel, grounding one terminal of their 
convolutions in order to secure a better insul 
lation for their combined circuits. As the 
inductor is rotated it will cause variations in 
the intensity of the magnetic flux threading 
through the coils 16, and they will become the 
seats of alternating currents. Although it 
would be feasible to use a single coil, I pre 
fer to use two coils in order to equalize the 
magnetic pull exerted by the poles of the in 
ductor, as the pull exerted individually by 
each pole is modified by the current flowing 
through the coils surrounding it. 

In Fig. 3 the circuit is diagrammatically 
shown. The outside terminals of the coils 16 
are connected in parallel to one of the termi 
nals of the primary of the induction-coil and 
the inside terminals of the coils 16 are ground 
ed on the frame, as well as the other terminal 
of the primary. The secondary 51 of the in 
duction-coil is grounded in mass, the other 
terminal being connected to the jump-spark 
plug 23. A condenser 24, having a condens 
ence equal to the reactance of the primary, is 
connected to one terminal of the primary and 
to ground. The breaker, now to be described, 
is connected across the terminals of the pri 
mary of the induction-coil. 
The breaker (shown in detail in Fig. 3) is in 

closed within a casing 20, having a flanged 
head 25, adapted to fit snugly into an open 
ing in the frame 6. At its outer end the cas 
ing 20 is closed by a plug 26, having a head 
27 threaded thereinto, said head being pro 
vided with a concave seat 21 to receive the end 
of a screw 28, the latter passing through a 
yoke 30. By turning up the screw 28 the 
breaker-casing 20 will be held firmly in posi 
tion in its seat in the frame 6, the flange of 
the head 25 bearing against the outer wall 
of said frame, a pin 50, inserted in the frame 
6, Serving as a guide. Instead of using a screw 
the breaker-casing 20 may be held to its seat in 
the frame 6 by an eccentric or other suitable 
form of clamp. The casing 20 is provided 
with a chamber 31, in which the breaker-ter 
minals 32 and 33 are supported, said chamber 
being filled with a non-volatile liquid, pref 
erably glycerin, to prevent oxidation and con 
Sequent burning of the terminals. The glyc 
erin-bath prevents the formation of an arc, 
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which would be practically a continuation of 
the short circuit and deprive the primary cir 
cuit of the induction-coil of a large amount 
of energy of self-induction which should be 
wholly delivered to the primary circuit of the 
induction-coil. 
The breaker proper comprises two termi 

nals 32 and 33, formed, preferably, of har 
dened nickel-steel. The lower terminal 33 is 
secured to a U-shaped head on One end of a 
plunger 36, extending upwardly through a 
chamber in the upper part of the casing 20. 
The upper terminal 32 is likewise secured to 
a U-shaped head on one end of a post 37, 
maintained in fixed position in the plug 26 
by means of a lock-nut 38, suitable insulation 
29 being interposed between said post and 
plug. The two terminals are held normally 
in contact with each other within the cham 
ber 31 by a Spring 34, surrounding the plun 
ger 36 and held between a shoulder or ring 
35, secured to the inner wall of the casing 20, 
and a shoulder on said plunger, said Spring 
exerting an upward tendency on said plun 
ger. The plunger 36 has free vertical move 
ment in the upper part of the casing 20 and 
is provided with a steel head 40, which nor 
mally projects through the opening in frame 
6 and into the path of a cam 41, forming part 
of or attached to the hub 42 of the rotating 
inductor 8, the function of said cam being to 
depress the plunger 36 against the stress of 
spring 34, and thereby cause a sudden break 
in the circuit by separating the terminals 32 
and 33 once for each revolution of the in 
dictor, the said cam being so positioned as 
to cause a break in the current-circuit at or 
near the time when the current is at its maxi 
mum intensity. As the cam 41 wipes from off 
the head 40 the plunger 36 will be moved by 
the spring 34 to close the circuit through the 
two terminals. This closing of the circuit 
takes place at a definite time. It is well known 
that in generators of this class the alternating 
current has a magnetizing and demagnetizing 
influence on the magnetic field. Under nor 
mal conditions-that is, when the current does 
not manifest a reactance or a condensence in 
its circuit-both the magnetizing and demag 
netizing actions are sensibly equal and the 
density of the magnetic field, if it be a per 
manent field, is practically unaltered. Taking 
advantage of these facts, I utilize for the op 
eration of the induction-coil the current-wave 
obtained at the time when the inductor leaves 
the polar projections of the field, which, ac 
cording to the law of Lenz, tends to oppose 
the decrease in the magnetic flux threading 
through the generator-coil. The demagnetiz 
ing action on the field by the other current 
wave generated when the inductor approaches 
or covers the polar projections is, however, 
very slight, owing to the fact that the gen 
erating-coils 16 are in series with the primary 
43 of the induction-coil and that the combined 

3. 

reactance of the circuits is sufficient to pre 
vent the current from reaching a harmful 
value. It can thus be seen that the action of the 
alternating current on the density of the mag 
netic field-that is, on the life of the magnet 
tends to maintain the magnetic field in its nor 
mal degree of permanent magnetization. I 
have even observed that under such condi 
tions the permanent magnetic field becomes 
strengthened. I therefore make the length 
of the cam 41 sufficient to maintain the cir 
cuit open while a demagnetizing current-wave 
OCCS. 

Inasmuch as the magnet 7 and the breaker 
are rigidly secured to the frame 6, the same 
relative positions of those parts are main 
tained whatever may be the position of said 
frame on the sleeve 4. This feature of ad 
justability of the magnet and breaker, while 
maintaining the same relative positions, pro 
vides means for interrupting the circuit at a 
time when the current is at or near its maxi 
mum intensity. 

It is of importance that the breaker should 
be readily accessible and easily removed from 
the frame 6 without interfering with the cir 
cuit connections. For that purpose I have de 
vised a simple means. (Shown in Fig. 3.) As 
before stated, the breaker is maintained in 
position by means of the screw 28 bearing 
against the head 27, the yoke 30 being Sup 
ported upon two arms 44. The frame 6 has 
two lugs 45 formed thereon, through which 
pass screw-pins 46, terminating in a suitable 
insulating-ring 47. The arms 44 are Screwed 
into the insulating-ring 47. Said arms being 
maintained in their relative positions sepa 
rated from the screw-pins 46 by means of heads 
48 bearing against the outer arms of the yoke 
30. A ring 49 surrounds the insulating-ring 
47 to strengthen it. The arms 44 and Screw 
pins 46 are separated from each other, as shown 
in Eig. 3. The yoke 30 is pivoted upon the 
right-hand arm 44, so as to swing thereon as 
a center, the left-hand end of Said yoke hav 
ing a notch to engage the other arm 44. By 
withdrawing the screw 28 from its seat in the 
head 27 the yoke 30 is free to be swung to one 
side, when the entire breaker may be moved 
from its socket in the frame 6. 
As above stated, the coils 16 are in parallel 

and one terminal of said coils is connected to 
either or both of the arms 44. 

In the present drawings I have shown the 
invention applied to a two-cycle engine, re 
quiring, therefore, but a single cam 41. If 
the invention is applied to a four-cycle one 
cylinder engine, it will be necessary to short 
circuit by suitable means the high-tension 
spark occurring at alternate revolutions of the 
inductor. 
inder engine, but one cam is required, giving 
a spark at each revolution of the inductor. 
For a four-cycle four-cylinder engine two 
cams, located at diametrically opposite points, 

If applied to a four-cycle two-cyl 

7 o 

95 

IOC 

IO5 

O 

II5 

L 25 

  



IO 

(5 

25 

ca 

will be required in order to give two sparks 
for each revolution of the inductor. For a 
four-cycle eight-cylinder engine the inductor 
will have four polar projections and four cams. 
In the case of a multiple-cylinder engine it 
will be necessary to connect one of the termi 
nals of the transformer to a suitable current 
distributer to lead the current to the different 
Spark-plugs-such, for example, as that shown 
in my application, Serial No. 236,664, filed 
December 13, 1904. 
What I claim, and desire to secure by Let 

ters Patent, is 
1. A Sparking ignition system comprising 

an alternating-current generator of the induc 
tor type, said generator consisting of a stator 
having a field-magnet in the form of a perma 
nently-magnetized ring wound from a con 
tinuous steel ribbon, symmetrically - located 
polar projections secured to said ring, coils 
wound on Said polar projections, an inductor 
mounted on a revoluble shaft whose axis is 
coincident with the axis of said stator and con 
stituting a rotor, a circuit-breaker rigidly se 
cured to said stator, a cam mounted on the 
rotor-shaft and adapted to actuate said breaker 
at the period of maximum current generation, 
a transformer, sparking electrodes included 
in the secondary circuit of the transformer, 
and means for shifting said stator and breaker 
relative to said rotor and cam respectively so 
as to modify at will the time of sparking. 

2. A Sparking ignition system comprising 
an alternating-current generator of the induc 
tor type, said generator consisting of a stator 
having a field-magnet in the form of a perma 
nently-magnetized ring wound from a con 
tinuous steel ribbon, symmetrically -located 
polar projections secured to said ring, coils 
wound on said polar projections, an inductor 
mounted on a revoluble shaft whose axis is 
coincident with the axis of said stator and con 
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stituting a rotor, a circuit-breaker rigidly se 
cured to said stator, said breaker comprising 
a chambered casing filled with a non-volatile 
electrically-non-conductive liquid, terminals 
supported in said liquid, one of said terminals 
being fixed in position and insulated from the 
casing, a movably-supported plunger to which 
the other terminal is secured, a cam mounted 
on the rotor-shaft and adapted to actuate said 
breaker at the period of maximum current 
generation, a transformer, sparking electrodes 
included in the secondary circuit of the trans 
former, and means for shifting said stator 
and breaker relative to said rotor and cam re 
spectively so as to modify at will the time of 
Sparking. 

3. In an apparatus of the character de 
Scribed the combination with an alternating 
current generator comprising a rotor and a 
stator, a supporting-frame for said stator, a 
circuit-breaker seated in an opening in said 
frame, a yoke carried by the frame and a 
clamp supported by said yoke and adapted to 
bear against the head of the breaker to force 
it to its seat. 

4. In an apparatus of the character de 
scribed the combination with an alternating 
current generator comprising a rotor and a 
stator, a supporting-frame for said stator, a 
circuit-breaker seated in an opening in said 
frame, a yoke pivotally carried by said frame 
and a clamp supported by said yoke and adapt 
ed to bear against Said breaker to force it to 
its seat. 

In testimony whereof I have hereunto signed 
my name in the presence of two subscribing 
witnesses. 

LEON JULES LE PONTOIS. 
Witnesses: 

E. F. PORTER, 
CHARLES S. JONES. 
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