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16 «ll whom Tt may concern: An ignitor device constructed to accomplish
Be it known that 1, LEwis HALLocK NASH, | the foregoing objects is illustrated in the ac-
a citizen of the United States, residing at Brook- | companying drawings, in which——
lyn, in the county of Kings and State of New Figure 1 is.a vertical longitudinal section 55
5 York, haveinvented new and usefnl Improve- | taken on the lineww of Fig. 2, which isa cross-
~ ments in Ignitors for Gas-Engines, of which | section of the same taken on the line z « of
the following is a specification. Fig. 1. In these views the ignitor-slide ports
I have producedan improved ignitor device | are shown closed with the external lighter and
for gas-engines, my improvements being di- | the ignition-chamber in communication with 6o
1o rected to particulars of construction and com- | the charge-igniting port. Tig. 8 isaview like
bination, whereby to avoid the binding of the | that of Fig. 1, but showing the slide ignition-
ignitor slide or valve upon its seat by reason | ports open to the external lighterjet. Fig. 4
of its expansion within the ignitor-case from | is a cross-section on the line % y of Fig. 3. Fig.
the heat generated by the ignitor-flame,and to | 5 shows the ignitor-slide from the under side, 65
15 provide for a certain and steady flame for the | and Fig. 6 a cross-section on the line z z of
igniting device, whereby the charge is ignited | Fig. 5. Fig. 7 showsin side view the bushing
with regularity and precision. within which the slide ignition-chamber is
My invention embraces provision whereby | formed. Figs. 8, 9, 10, and 11 show the igni-
the ignitor slide or valve inclosing-case hasa | tion-valve in different views, having a modi- 70
20 greater rate of expansion than the ignitorslide | fied form of ignition-chamber.
or valve to maintain a free movement of the I have shown the igniting device as being
slide or valve, and my invention embraces a | independent of the engine valve; but it may
coustrunction and combination of ignition- | be combined with any form of supply-valve.
chamber and ignition-port which operates to | Asan independent device, the-ignitor-slide A 75
25 direct the inflowing gases in a whirling move- | is fitted upon a seat,C,of a case, B,open at both
ment within said chamber to render it certain | ends, upon which seat the slide is closely held
to maintain the flame to ignite the charge. by a bearing-piece, D,which is adjusted as re-
In an application for a patent filed by me | quired by screws It I, which are locked when
July 14, 1887, under Serial No. 244,262, Thave | adjusted by binding-serews 1. 8o
30 shown, deseribed, and claimed a supply-valve As shown,the adjusting-screws are socketed
and ignitor for gas-engines,wherein a circular | in the bearing-piece D,to hold the latter from
ignition-chamber has a supply-passage open- | endwise movement,and the binding-screws act
ing tangentially into said chamber, so that the | to elamp split arms of the case upon the ad-
gaseous mixture rotates in a rapidly-whirling | justing-serews. The ports of the ignitor-slide 85
35 flame-jet which cannot be extinguished easily. | operate ports in the case-seat which commu-
The construction of the ignitor in my said ap- | nicate with the combustion-chamber of the
plication is such that the circular-jet chamber ! engine.
ig arranged with its axis perpendicular to the As the heat from the ignitor-flame will heat
face of the valve-port which communicates | the slide and its case, 1 provide against the go
4o with the charge in the power-eylinder. An | binding of the slide by making it of a metal
important change which I have made in such | having a less co-efficient of expansion than
construetion is arranging sach ignition-cham- | the case, as for instance, a steel slide and a
ber so that when the ignition-port opens com- | brass ease. This counstruction causes both
munication with the ¢ylinder in the operation | parts to expand together; but since the slide 95
45 of the valve-port the gases will flow into and | will be hotter than the case it is necessary that
- whirl abount the ignition-chamber, and burn | the latter should be made of metal having a
therein with a whirling flame until theignitor- | greater expansibility than the slide, in order
port is opened wide enough by the movement | that the case shall expand as fast as the slide;
of the slide or valve to ignite the cylinder- | and since the case will lose its heat by con- 100
50 charge under all constructions in the working | duction and radiation it will always be some-
of the engine or velocity of the flowing gases. | what cooler than the slide. By thus making
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the slide and case of metals having different
rates of expansion I provide an ignitor-slide
free from binding and avoid the necessity of
using springs to hold the slide upon its seat.

The ignitor proper consists of a chamber,
a, preferably of circular form, and preferably
arranged with its axisabright angles with the
supply-port, and having ‘a supply-passage, b,
which enters it in such manner as to cause the
gases to whirl about said chamber, and com-
municates with lighter-ports d, through which
the jet is lighted by the external lighter-jet, 4,
when theslide is iu the position shown in Figs.
3 and 4. = This chamber may be formed in the
easing of the slide and its ports operated by
the engine-valve; but, as shown, it is formed
within a slide by a hollow ring-bushing, ¢,
having a circamferential ignition-port, f, as
seen in Fig. 7. This ignition-chamber form-
ing bushing is fitted in the slide so as to cover
a circular passage, e, therein, which communi-
cates with the ignition-chamber by its port f,
and with the eylinder combustion-chamber by
the case-port hand slide-port g, when the valve
is in the position shown in Figs. 1 and 2, to
give a free flow of the combustible mixture
from the eylinder into' the ignition-chamber
te supply the ignitor and light the charge.
The external lighter, 4, is placed at the end of

‘the case, so0 as to project its jet-flame across

oneend of lighter-port, which extends through
the slide and opensat d d at each side thereof,
80 as to form an opening in direct communi-
cation with that end of the ignition-chamber
next to the said lighter-port. The other end
of the ignition-chamber communicates with
the supply-passage b, which is formed in the
slide so as to open in its seat-face by the side
of the port ¢ and into the ignition-chamber
tapgentially, as stated, as in Tigs. 5 and 6.
The ignition-port ¢ is formed in the seat-face
of the slide aud opens into the annular pas-
sage eat oneside, soas to direct the gas-supply
tangentially into the said passage and to cause
it to whirl, as shown by the arrows, so as to
pass from said passage through the port f into
the chamber ¢ in a manner to cause the gas-
supply to continue its whirling course therein
and into the communicating lighter-space, as
shown in Figs. 2 and 4. By this construction
the supply for the ignitor from the cylinder is
caused to travel in circular lines within the
ignition-chamber to the open air at the ontside
lighter-jet, while the supply for igniting the
chargein the cylinderiscaused to travel firstin
circularlinesaround the outside of the ignition-
chamber and then in circular lines within its
closure, flashing the flame instantly into the
cylinder for the combustion of the charge. For
this purpose I prefer to havethe portsgand fin
such relation and rear proximity that the sup-
ply entering the port g will complete its course
intheannular passage ebefore entering its tan-
gential course in the chamber g, as shown in
Fig. 2. The object of this relative arrange-
ment of the ports of the supply-passage and
ignition-chamber is to cause the inflow of the

supply into the ignition-chamber when closed,
as in Figs. 1 and 2, in such manner as to pre-
vent all danger of extinguishing the flame
carried in the chamber ¢ from the external
lighter when the said chamber is closed with
the external lighter; and to accomplish this
result it is not necessary that the ignition-
chamber should be perfectly circular or that
it should be formed within a bushing, or that
the supply should be actually tangential, but
only that the gases shall flow into it, so that
they will pass around it in eontact with its
walls and thereby give the gases arotary course
within said chamber of flame so0 as not to put
it out.

Figs. 8, 9, 10, and 11 represent a modified
form of chamber, the ignition-chamber being
without the bushing above described. Fig. 8
is a bottom view of the igniter-slide; Fig. 9,
a horizontal section thereof on the line w" w’
of Fig. 11; Fig. 10, a cross-section on the
line ' 9 of Fig. 8 and Fig. 11 a cross-section
on the line 2’ 2’ of Fig. 8. "In this modifica-
tion the gases enter the ignition-chamber di-
rectly through the supply-port ¢, and in a
quick-moving valve it is notnecessary to pro-
long the flow of the gases through said port.
This construction is best adapted for a quick-

moving valve, and the entrance of the port b

is made oblong. :

Referring to Figs. 8 and 4, the ignitor sup-
ply-passage b is in position to receive the com-
bustible mixture from the cylinder by the case-
port 2, and after whirling around in the cham-
ber « they pass out.of the ports d d, are ignited
by the lighter, and the flame is flashed back
into the said chamber and burns therein with
a revolving jet. The slide then moves into
the position seen in Figs. 1 and 2, closing the
exterior ports, d, and opening communication
between the ports g and A, so that the gases
from the cylinder rush into and around the
annular passage e with great velocity and pass
through the port f into the ignition-chamber,
wherein they burn with a rapidly-rotating
flame. - On account of their great velocity the
gases in chamber ¢ are not ignited at this in-
stanb; but as soon as the ignition-chamber a is
filled the flow of the gases through the port ¢
ceases, and the flame is communicated throngh
the port f to the passage e, and thence through
the port g, which is now open sufficiently, to
the passage %, igniting the charge.

The object of the bushing having the small
port f formed therein is to retard the lighting
of the gases in the passage e¢ until the port g
has opened the port » wide enough for the
flame to. be communicated through them to
the charge. -

My invention is not limited to the precise
construction and combination of devices
shown,as equivalent devices and combinations
of devices may be employed without depart-
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ing from the spirit or seope of my invention. ..

Certain features of invention described or
shown, but not clainied in thisapplication, are
covered by pending applications.
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I claim—

1. An ignitor for gas-engines having an ig-
nition-chamber provided with a jet-supply
passage conveying the gasesin a tangential
whirl within said chamber, and having an ig-
nition-port formed at one side of the ignition-
chamber to direet the inflowing gases in a
whirling movement within said chamber, sub-
stantially as deseribed, for the purpose speci-
fied.

2. An ignitor for gas-engines having an ig-
nition-ehamber, a, provided with a tangential
supply-passage, b, an exterior ignition-port, d,
and a tangential port, g, having the relation
and operating substantially as described, for
the purpose specified.

3. The combination, in an ignitor for gas-
engines, of the ignition-chamber a, having a
tangential jet-passage, b, and an exterior igni-
tion port, d, with an annular passage, ¢, encir-
cling said iguition-chamber, and a tangential
port entering said annular passage in commu-
nieation with the combustion-chamber of the
engine,

4. Anignitordevice for gas-engines, consist-
ing of & case having a port, &, communicating
with the cylinder, a permanentexternal light-
er, 4, and a slide baving an ignition-chamber,
«, the tangential jet-passaged, and the tangen-
tial charge-ignition passage g, substantially as
desecribed.

5. The combination, in an ignitor for gas-
engines, of a case having the port % and the
external lighter, 4, with the slide A, having an
interior chamber forming ring-bushing ¢, hav-
ing the port /, and forming a cover for an an-
nular passage surrounding said bushing, a
tangential jet-passage, b, and a tangential sup-
ply-port, g, substantially as described, for the
purpose specified.

6. Anignition-chamber for a gas-engine ig-
niting deviee, having a tangential supply-port,
g, and an ignition-chamber arranged with its
axis parallel to the face containing the acting
ports, substantially as described, for the pur-
pose specified.

7. In an ignitor for gas engines, an ignitor-

slide, and an inclosing-case therefor construct-
ed of metals having different rates of expan-
sion, substantially as described, for the pur-
pose specified.

8. The combination, in an ignitor device for
gas-engines, of an ignitor slide or valve, with
an inclosing-case therefor, having a greater
rate of expansion than the slide or valve, for
the purpose specified.

9. The combination, in’an ignitor device for
gas-engines, of an ignitor slide or valve and a
bearing-piece for the latter, with an inclosing-
case formed of metal having a greater rate of
expansion thahn said slide or valve, and an ad-
Justable connection between said bearing-piece
and case, substantially as deseribed, for the
purpose specified.

10. In a gas-engine, the combination of an
ignitor-chamber, a power-chamber in valved
communication therewith, and a device for
causing a whirling jet of combustible mixtare
withinsaid echambersuapplied from said power-
chamber, substantially as deseribed.

11. In a gas-engine, the combination of a
power-cylinder in valved communication with
a lighter device, an ignitor-chamber provided
with a tangential passage through which com-
munication for the passage of the flame is es-
lished with said power-cylinder, and means,
sabstantially as deseribed, for igniting the
charge contained in said ignitor-chamber.

12. In a gas-engine, the combination of an
ignition-ehamber, a device for causing a whirl-
ing jet of ecombustible mixture within said
chamber; an ignitor, a combustion-cylinder in
valved communication with said chamber, said
whirling jet of combustible mixture being aug-
mented by the charge entering said chamber
from the combustion-eylinder, substantially as
described.

In testimony whereof T havehereunto set my
hand in the presence of two subseribing wit-
nesses.

LEWIS HALLOCK NASH.

Witnesses:

H. W. BRINCKERHOTT,
WirtLiam C. WESTERVELT.
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