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To all whom it maly concern:

Be it known thatI, LEVIS. GARDNER, a.citi-
zen of the United States, residing at New Or-
leans, parish of Orleans, State of Louisiana,
have invented a certain new and useful Im-.
provement in Igniters for Explosive-Engines;:
and I declare the following tobe a full, clear,"
and exact description of the invention, such
as will enable others skilled in the art to
which it pertains to make and use the same,
reference being had to the acecompanying
drawings, which form a part of this specifica-
tion. : )

My invention has for its object the produc-:
tion of an ignifer for explosive engines or.
motors. In thisclassof engines three classes

-of igniters have been generally employed—

first, those wherein an electric spark is util-
ized to explode the charge; second, those
wherein a jet of flame is employed to explode
thecharge both directly and indirectly; third,
those wherein a flame is employed to heat to
ineandescence a tube, which tube in turn ig-
nites the charge. Myinvention differs from
each of these; and it consists in a suspended
ball or body of anysuitablesubstance, such as
copper, platinum, orany other material which.
will readily become incandescent by heat and
vet not be fused or melted. Saidballis pref-
erably located upon the interior of the cylin-
der, where it will receive the full heating ef-
fect of each succeeding explosion in the ¢yl-
inder, and issurrounded by a suitable cham-
ber communicating with the cylinder, which
will not become incandescent and is free from
contact with the ball, whereby the products
of ecombustion or burned gases will surround
the ball and insulate it from the new charge
of gas until the latter has been compressed
to the desired degree prior to ignition.

The invention will be hereinafterexplained
more in detail.

In the drawings, Figure 1 is a sectional
view of a portion of the cylinder and piston
with my device in section. Fig. 2 is a cross-
section on the line 2 2 of Fig. 1. Tig. 3isa
crogs-section on the line 3 3 of Fig. 1.

In carrying out the invention, A represents
a portion of the cylinder of an engine, and B
a portion of the piston thereof.

Inasmuch as mydevice is applicable to any
explosive engine of any construction where
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there is space enough befween the piston at
its maximum stroke and the cylinder-head to
locate my device, I have not shown and shall
not describe any particular construetion.

C is a suitable casing made of any desir-
ablematerial,preferablysteel,having anelon-
gated portion D, a bulb portion E, having
orifices ¢, and a stem ¥, provided with screw-
threadsf, whereby the device may be engaged
to the interior wall of the cylinder.

G is a ball of copper, platinum, or any other
material which will readily incandesce with-
out fusing, and g a wire supporting the ball
in the casing C. ,

The relative sizes and proportions of the

-above parts depend on the engine to which

the device is to be applied, as hereinafter ex-
plained.

The operation is as follows: Initially, that
is, upon starting the engine, the charge isig-
nited. by any of the numerous devices now
known in the art, as, for instance, by an elec-
tric spark, and this is continued for perhaps
half a dozen explosions, more or less, until
the ball G has become heated to incandes-
cence by the heat generated from those ex-
plosions. When an explosion takes place,
such of the products of combustion, that is,
the burned gases, as are in the casing C, will
remain there and will not be drawn off with
those in the cylinder, owing to the fact that
the casing is closed except at the orifices e,
and to draw them out of the casing would
createavacuum. Theseburned gasesremain-
ing in the casing at atmospheric pressure con-
sequently form an insulator to protect the
fresh gases as they enter the cylinder from
the ball G, now heated to incandescence. As
soon, however, as the fresh gases are com-
pressed they will enter through the orifices e,
compressingthe burned gasesinadvance. By
properly proportioning the parts, so that the
burned gases will not be sufficiently com-
pressed to allow the fresh gases to reach the
ball until the fresh gases in the eylinder have
been compressed to the required degree, the
explosion can be made to take place at exactly
the desired time. This ““time” explosion, as
I will term it, is directly due fo the fact that
the ball is suspended entirely free from the
insulating-chamber that surrounds it, and
consequently cannot impart its heat to the
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chamber-walls.: : For thisreason the ball,after
becoming incandescent, always (during the
operation of the engine) remains so, whilethe
chamber, having :a constant. circulation of
fresh gas avound it, will not become incan-
descent. By locating the orifices e opposite
to the point of suspension of the ball, the
fresh gases will, after they have compressed
the burned gases, first comeinto eontact with
the hottest portion of the ball.

It will be seen that the advantages arising
from the use of my above device are numer-
ous. It is applieable to.any compression-en-
gine. The ball; when located on the interior
of the cylinder and suspended entirely within
and free from the walls of itsinsulating-cham-
ber, is'in position to receive the full benefit
of the heat resulting fromthe cylinder-explo-
sion and retain it, and can consequently be
quickly birought to a state of incandescence
and easily maintainéd there, while it is not
accessible ‘to the new gas until the burned
gases have been compressed. Novalvesare
necessary to regulate the admission of the
fresh gas to the incandescent body, since the
burned gases constitute an insulator, and it
obviates thenecessity of any non-condueting
linings of anysort to protect the incandes-
cent body.

It is of course obviousthat many mechan-
ical changes may be made in my device with-
out departing from ‘the essence of the inven-
tion. - So, also,whileI have spoken of a ““ball”
G, yet I would have: it understood that I do
not limit myself to a sphere, but by thatterm
desire to. be understood as contemplating a
body of any form or shape.

What I claim is——

1. The combination with the eylinder of an
explosive compression-engine, of asuspended

body of material capable of being made in-
candeseent byheat, and a chamber surronnd-
ing said body and out of contact therewith
and communicating with the e¢ylinder said
chamber adapted to hold the burned gases
whereby the latter form an insulator until
compressed by the new charge, substantially
as deseribed.

2. The combination: with the cylinder, of-a
ball of material capable of being madeincan-
descent by heat said ball suspended .in said
cylinder, and a chamber surrounding the ball
and out of contact therewith: and communi-
cating with the cylinder and adapted to hold
the burned gases after each ignition, substan-
tially as:described.

3. As an article of manufacture, a casing
provided with means for engaging it to the
wall of a cylinder or the like, said easing
made hollow and elongated, and a ball of ma-
tervial : capable of being made incandescent
suspended ‘within: the casing and free from
the sides thereof said casing provided with
one or: more ;openings, substantially .as .de-
scribed. '

4. Anigniter consisting of a casing adapted
to engage the wall of the eylinder, & body of
material suspended in said casing and free
from the walls thereof, said casing provided
with .one or:more openings-adapted to admit
fresh gas to the ball at a point different from
the point of suspension, substantially as de-
seribed.

In testimony whereof I sign thisspecifica-
tion in the presence of two witnesses.

LEVI 8. GARDNER.
Witnesses:
WALTER II. CHAMBERLIN,
DEWiIrT VW. CHAMBERLIN.
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