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To all whom it may concern:

Be it known that I, NoRMAN C. BASSETT, a
citizen of the United States, and a resident of
Chicago, in the county of Cook and State of
Tllinois, have invented certain new and nseful
Improvements in Eleetric Igniters for Gas-En-
gines, of which the following is aspecification.

My invention is intended for use in that class
of gas or flame engines in which the explosive
or combustible mixture or substance is ignited
by means of an electric spark; and it consists
in a magneto-electric generator, the elements
of which are mounted partly upon stationary
and partly upon moving parts of the engine
itselt. It further consistsinregulating devices
for rendering the generated currents as nearly
as practicable of uniform strength during the
whole phase of generation; and it also consists
in the constructionand arrangement of devices
substantially as hereinafter more particularly
set forth.

Heretofore many devices or forms of appa-
ratus have been proposed for the purpose of
igniting the combustible material in gas-en-
gines; butthese havedepended, however, upon
the use of some sort of a complete generator,
cither in the form of batteries or magneto-
electric or dynamo machines, or similar gen-
erators whieh were independent in their con-
struction from the gas-engine itself, and were

simply arranged in jaxtaposition to or upon:

said engine, and receiving power when neces-
sary from the engine or from some devices con-
nected therewith. 'When chemical generators
have been used, it has been found difficult to
keep them in working order, owing to their
liability to run down, and it has been almost
impossible to keep the current constant, so
that the spark would be sure to occur at every
desired moment. In using the separate dy-
namicormagneto-electricgeneratorsithasbeen
difficult to insure a constant currens, owing to
the liability of the belt toslip over the driving-
pulley, and also to the wear of the commuta-
tors and brushes; and, aside from the compar-
atively high cost of such machines and the deli-
cate adjustments required, the maintenance of
such machine has been found expensive and
difficult, so that their useis quite objection-
able.

Theobjectof my present inventionistoover-
comethese difficulties, and to provide an appa-
ratus that will be practically operative and ab
the same time be of low cost in itself; and to
this end I dispense with the use of belts, com.-
mutators, brushes, revolving spindles, and
other parts exposed to wear or misadjustment,
and provide a simple arrangement of devices
which once adjusted will always be ready for
use wheuever the engine is to be operated.

Another important feature of my invention
consists in generating the necessary current
to produce the igniting-spark only during a
limited portion of the time during which the
engine operates, thereby saving a large pro-
portion of the power usually consumed in
driving the generator. .

‘While myinvention may be applied to many
and various styles of engines, and may be ap-
plied in various ways, I have illustrated in
the accompanying drawings one form which I
have found to be practicable, and which in-
volves the essential features of my invention.

In said drawings, Figure 1 represents a side
elevation of a portion of the balance or fly
wheel of a gas-engine and bed therefor with
my generating apparatus attached thereto.
Fig. 2 is a plan view, partly in scetion, of the
same. Trg. 3 is a side elevation showing a
modified arrangement of my apparatus. Fig.
4 is an end elevation of the partshown in Fig.
3. Fig. 5isa diagrammaticillustration of the
circuit-connections, showing one form of eir-
cuit-bireaking device. _

In the drawings, A is the fly-whee], and B
the center line of the engine or axis of the
cylinder; C, the cross-head pin, showing its po-
sition relative to that of the crank-pin D when
the latter is within thirty degrees of the cen-
ter line, B, or, more technically expressed,
within thirty degrees of the back center.

E represents the upper line of the engine-
bed, and I the lower line of the same.

Suitably secured to the bed of the engine,
as by a bracket-casting, G, are a number of

gpools or coils of insulated wire, wound upon

soft-iron cores supported in said bracket, and
from which the cores may be insulated, if de-
sired. 'These coresare preferably arranged in
pairs, one on each side of therim of the bal-
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ance-wheel, and I have shown five pairs in the
drawings, though the number may be varied
to suit the exigencies of the case.

Located upon the rim of the fly-wheel are
arranged a series of permanent magnets, I, of
tempered steel, magnetically insulated there-
from, and preferably placed at a distance from
‘each other equal to the distance between the
pairs of spools I, and these are so arranged
that as the fly-wheel revolves the permanent
magnets I arc carried between the pairs of
spools H H, the poles of the magnets passing
close to but not touching the cores of the
spools.

It is well known to those skilled in the arb
of electrical scienee that when a permanent
magnet is caused to approach asoft-iron core,
surrounded by a coil of insnlated wire con-
nected in a closed circuit, a current of elec-
tricity is induced in the coil in a certain di-
rection, depending upon the approaching pole
of themagnet, and a return or reverse current
results if the magnet is rapidly drawn away
from the core. It is also known that the in-
tensity of these currents varies directly as the
speed of approach and withdrawal within
certain limits, and inversely as the square of
the distance between the magnets and cores.
I avail myself of these principles in applying
my invention, and as it is well known thab
the rim of the fly-wheel of a gas-engine is the
most rapidly-moving part thereof, and when
properly constructed it runs with'such truth
and steadiness that the variation is scarcely
noticeable, I am enabled to so arrange the
magnets that they may be made to pass very
close to the ends of the cores containing the

coils of wire, thus giving the most favorable

conditions for the generation of currents of
high potential or tension, such as is best
adapted, for instance, to ignite a mixture of
gas and air under pressure.

It is evident that when the magnet I’ ap-
proaches the pair of spools H/, a current is
generated in the wire surrounding said spools
in the direction, say, of right-hand rotation
around the cores; but the instant I’ passes the
center of the spools H' a current is generated
in the reverse or left-hand direction of the
coreS. When the magnet I’ approaches the
spools % a right-hand carrent results in the
coils thereof, and at the same time a similar
current is generated in the coils of I/, because
of the approach toward the latter of the mag-
net I*.  As the two magnets are now in ac-
tion, the current generated in the coils will
be twice as effective as that resulting from
the action of one magnet. It will thus be
seen that as the five magnets shown in the
drawings are successively brought into action
the current increases until the center magnet
is opposite the center pair of spools, and
then decreases until all are out of action.
Now, it isab this point of strongest current, or
as nearto it as possible, that theigniting-spark
should be obtained. :

One way of winding and connecting the

259,552

spools is illustrated in full lines in the dia-
gram shown in Fig. 5. As the north pole of
the magnet 1" approaches the coils H’, a cur-
rent will be induced therein in the direction
indicated by the arrows ¢’ in one coil, and in
the opposite eoil in the direction indicated
by the arrow «*, and when the magnet passes
beyond the center of the cores I’ a reverse
current will be induced in the coils thereof.
If the wires b ' are connected to a contact-
breaker, M, af one end and include the coils
', and the piston X is located and arranged
s0 thab the projection N’ thereon will at the
back end of its stroke cause the contact-
breaker to open the cireuit suddenly, while
either the right or left hand currents are pass-
ing through the wires, a spark will resuls, ig-
niting the explosive mixture in the engine-
cylinder and imparting an impulse to its pis-
ton.

In the diagram referrved to it will be seen
that the coils of the magnets I, I, IT!, and
H? arcall connected either in series (full lines)
or on each side in multiple are (dotted lines)
in the cireuit of the coils IT' and of the cir-
cuit-breaker. The cores of said magnet are
partially energized by the currents gencrated
incoils H. Asthesuccessive permanent mag-
nets approach the cores of the successive coils,
the currents generated in the latter will all
Llow together into the igniting cireuit, and the
cumulative action of these currents will give
rise to a more powerful spark at the circuit-
breaker when operated at this juncture.

It has been found by trial that when one
magnet and oune pair of spools are used it is
extremely difficuls to break the circuit at the
exact instant when the current is at its height,
and therefore either nospark or a feeblespark
results. While it Iias been found possible to
produce with a single apparatus explosions at
a large majority of the breaks, still to produce
this unsatisfactory result such delicate ad-
justment of the relative motions of the mag-
net and contact-breaker are required that the
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apparatus is impracticable from a commereial

standpoint.

With the present invention any number of
magnets and pairs of coils may be used, thus
extending the cuarrents over such an interval
of time as to make it certain that one of the
currents will be caught at a point sufficiently
high to produce the required spark, and the
relative motions of the magnet and cireunit-
breaker have a wider range of adjustment.

In order to make the action of my improved
device still more certain,a second series of per-
manent magnets may be used, whose action
shall be intermediate between the firgs series,
and they may be arranged as indicated at X
Fig. 1.

Aunother arrangement used to produce what
may be termed a “differential action’’ consists
in placing a greater number of magnets in the
same space as that occupied by a smaller num-

ber of pairs of coils, as is indicated in Fig. 3,

where I have shown six permanent magnets
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occupying the same space as the correspond-
ing five pairs of coils. The action resulting
from such an arrangement will be that some
of the magnets will be approaching the coils
while others are receding from them, as in the
former arrangement, but with this difference,
that more of the coils will be either approach-
ing or receding than the converse, and the di-
rection of the current in the wire b 3" will be
either right or left hand,according to the pre-
ponderance of the effect of the approaching or
receding magnets. It willbe seen,however,thab
until I’ arrives at the point opposite H° this
preponderance is in favor of the approaching
magnet, and therefore the current will be con-
tinuous up to this point in a positive or right-
handed direction. It will also be evident that
after I’ has passed H° the superiorstrength will
be with the receding magunets,and a continuous
currentin the negative orleft-handed direction
will resnlt until I* hag passed out of action.
By this arrangewent and by a proper rotation
of the parts relative to each other the spark
may be produced with either the positive or
negative currents, asdesired, and by using @
sufficient number of magnets and coils these
currents may be continued even to the extent
of time required for one-half a rotation of the
fly-wheel, affording ample opportunity forob-
taining the explosion at almost any point of
the stroke of the engine-piston desired, and
with absolate certainty. It will be noted,
however, that the preponderance of the ap-
proaching over the receding magnets, or
vice versa, cannot at any time be due to
more than one magnet when they are used in
the proportion of six to five, and therefore
each magriet and pair of spools must be pow-
erful enough to produce the spark with cer-
tainty, and the only advantage of this differ-
ential arrangement in that case is that the
time in which the spark can be prodaced is
greatly extended. Ilowever, if the magnets
and coils are used in the proportion of seven
to five, the preponderance of current will be
equal to two magnets, and if used in the pro-
portion of ten tc five the excess will be five,
and the apparatus may be of the same size as
in the first case,

In Figs. 3 and 4 I have illustrated a modi-
fied arrangement, in which a series of perma-
nent magnets are secured to a bracket, B
bolted to the frame of the engine. On the ends
of these horseshce-magnets are secured soft-
iron cores, wound with insulating-wire, which
becomes the poles of the magnet. On a
bracket, B?, which is bolted to the fly-wheel,
are secured a series of soft-iron bars, which
act as keepers or armatures for the permanent
magnets. Now, as the fly-wheel revolves, the

keepers pass before the poles of the magnet,
changing their magnetic condition and pro-
ducing carrentsin thespoolsthereon,according
to the same principles of magnetic induction
which have been described inreference to the
first arrangement.

In the arrangements described the magnetic

b

action is intended to be sufficiently strong to
produce a spark while the fly-wheel is revolv-
ing at such a speed as a man can give it in
starting the engine—say at the rate of a hun-
dred revolutions a minute. If the generator
is made sufficiently strong to produce an ex-
plosion at this speed—at a hundred and sixty
or two hundred revolutions—the spark will
be so strong as to endanger the durability of
the parts of the contact-breaker, and I there-
fore introduce into the eircnita rheostat or re-
sistance-coil and provide suitable mechanism
for varying the resistance of thecircuit. This
may be accomplisbed by hand or may be con-
trolled automatically by the speed of the en-
gine in various ways, one of which is illus-
trated in Fig. 8. In starting the engine the
whole resistance-coil is thrown out of the cir-
cuit, and as the speed of the engine increases
the resistance is gradually thrown into the
eircuit in proper proportion, so that the eur-
rent will be regulated to produce the spark.

In Fig. 3 T have illastrated one form of the
resistance-coil (lettered R) having a short-cir-
cuiting bar or lever, S, which may be moved
by hand or connected to the governor of the
engine, as shown in Fig. 3. In the diagram
Fig. 5 T have represented this resistance coil
and lever.

If desired, in place of the resistance or in
connection therewith, a shunt-circuit may be
provided, which shall be connected with coils
arranged upon the permanent maguets, and
the eurrent passing through the coils will
strengthen said permanent magnetsin a man-
ner well understood. .

When the permanent magnets are arranged
upon the bed of the machine, as showninIig.
3, the shunt-circuit may pass directly to the
coils on said magnets; but when they are ar-
ranged on the rim of the fly-wheel, as shown
in Fig. 2, some means must be provided for
conveying the current to the magnets, and
this may be done by placing an insulating-
ring upon the hub of the wheel and connect-
ing it to the coils on the magnet, or contact-
brushes may be arranged in juxtaposition to
the rim of the wheel, which will convey the
current as desired. ' :

While I have thus deseribed my invention
with sufficient detail in reference to the draw-
ings, so that the principle thercof may be
clearly understood, I do not desire to limit
myself to any of the details shown, as it is
evident that one skilled in the art can arrange
the co-operating parts necessary to carry out
my invention in many and various ways other
than those shown without departing from the
principle of my invention. Xor instance, the
moving part of the generator, whether it be
the armature or feed-magnet, may be mounted
upon any moving part of the engine, whether
a rotary part, as shown, or a reciprocating or
vibrating part.

‘What I claim is—

1. A sparking device for gas-engines, con-
sisting, essentially, of a magneto-electric gen-
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erator, part of which is mounted apon a sta-
tionary portion and part upon a moving por-
tion of the engine, and a cireuit-breaker oper-
ated by the engine, substantially as described.

2. A sparking device for gas-engines, con-
sisting of a magneto-electric generator, partly
mounted upona stationary portion and partly
mounted upon a shaft of the engine, and a cir-
cuit-breaker operated by a moving part of the
engine, substantially as deseribed.

3. An clectric igniter for gas-engines, con-
sisting of a magneto-electrie generator, partly
mounted upon and partly in operative rela-
tion to the fly-wheel of the engine, and a cir-
cuit-breaker operated by a moving part of said
engine, substantially as described. -

4. An electric igniter for gas-engines, con-
sisting of a magneto-electric generator, the
generating-coils of which are mounted upon a
stationary portion of the engine, and the arma-
ture of which is mounted upon a moving por-
tion of the engine, and a circnit-breaker con-
nected to said generator, substantially as de-
seribed.

5. An electric igniter for gas-engines, con-
sisting of a series of electro-magnets upon a
statiopary part of the engine, and a series of
armatures upon a moving portion thereof, the
said magnets and armatures arranged to suc-
cessively approach and recede from each other,
as described, for accumulative action, and a
circnit-brealker.

6. An electrie igniter for gas-engines, con-
sisting of a number of generating electro-mag-
nets mounted upon a stationary part of the
engine,a greater number of armatures mounted
upon o moving part of said engine, arranged
to successively approach and recede from each
other for cumulative differential action, and a
circuit-breaker, substantially as deseribed.

7. The combination, in an electric igniter
forgas-engines,olamagneto-clectricgenerator,
o eireuit-breaker, and a rheostat and switeh
operating to throw more or less resistance iuto
the cireuit, substantially as deseribed.

8. The combination, in an electrie igniter
for gas-engines, of a bracket secured to the
frame of the engine and carrying a series of
pairs of electro-magnets, and a fly-wheel car-
rying a series of permanent magnets sceured
to the rim thereof and adapted to operate ag
armabures and to pass in clese proximity to
the electro-magnets on the brackets as the fly-
wheel revolves, substantially as deseribed.

In testimony wlereof T have signed my name
to thisspecification in the presence of two sub-
scribing witnesses.

NORMAN €. BASSETL.
Witnesses:

Winrras . SLossoar,
Epcar L. FlavcE,
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