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UNITED STATES

PAaTENT OFFICE,

LEWIS HALLOCK NASH, OF BROOKLYN, ASSIGNOR TO THE NATIONAL
METER COMPANY, OF NEW YORK, N. Y.

IGNITOR FOR GAS-ENGINES.

-

SPHCIFICATION forming part of Letters Patent No. 386,213, dated July 17, 1888.

Application filed October 6, 1886,

To all whom it may concerw:

Be it known that I, LEwrs HALLOOK NasH,
acitizen of the United States, residing at Brook-
lyn, in the county of Kings and State of New
York, have invented new and usefual Improve-
ments in Ignitors for Gas-Engines, of which
the following is a specification.

In apatent granted to me Febrnary 17, 1885,
numbered 312,499, for ignitors for gas-engines,
I have shown, described, and claimed an ig-
niting device in which a combustible mixture
is admitted into a circular ignition-chamber
in a whirling jet, which is ignited by an exter-

nal light-jet through a port at the circumfer-

ence of said chamber, the communication with
the exterior lighter-jet being controlled by a
valve. A portcentrally located in said cham-
ber is also operated by said valve to control
the communication with the charge in the
power-cylinder to cffeet its ignition.

In an application for a patent for improve-
ments in ignitors for gas-engines filed by me
January 20, 1886, under Serial No. 189,186, I
have shown, described, and claimed, among
other things, an ignition - chamber provided
with a jet-supply passage conveying the gases
ina whirl within said ehamber, and having an
ignition-port formedat oneside of theignition-
chamber to direct the inflowing gases in a
whirling movement within said chamber, and
have shown and deseribed in such application
a construetion capable of carrying out my said
improvement, in which the ignition-chamber
is formed in a slide-valve,

In applications for patents filed by me of
even dates herewith, under Serial Nos. 215,419
and 215,420, T have described and claimed,
among other things, certain improvements in
igniting the charge of a gas-engine in which
the ignition is effected by a novel method, in
which a portion of the charge flows into the
ignition-chamber in one direction and the ig-
niting-flame passes in a contrary direction
through the inflow as the current ceases,
whereby the communication is effected with
the power-cylinder without endangering the
extinguishment of the lighter-jet,and in which
applications I have shown, deseribed, and
claimed an iguitor of novel construction for
carrying my said invention into effect.

My present improvement is more particu-

Renewed Jnly 14, 1887. Serial No. 244,259,

(Nomodcl)

larly directed to improvements upon the here-
inbefore-referred - to ignitor in which the ig-
nition-chamber is formed within a slide-valve.
Provision is made for preventing in any suit-
able structure the leakage from the supply-
valve fouling the supply forthe engine, which
provision also prevents the back passage of
the flame from the combustion-chamber to the
supply-reservoir.

My improvement embraces matters of eon-
struetion, of combinations, and of operation in
an ignitor-valve, which I will now deseribe in
connection with the accompanying drawings,
in which—

Figure 1 represents in vertical central sce-
tion a gas-engine having my compound oper-
ating ignitor-valve, showing its relation to the
power-cylinder and to the engine-shaft. Tig.
2 shows a longitudinal central section of the
valve-case, showing the ports and passages
therein. Tig. 3 is a similar viewshowing the
valve in the position to admit the charge, and
Fig. 4 a similar view showing the valvein the
position to ignite the charge. Fig. 5 shows a
similar view taken at right angles to Fig. 4,
showing the valve in the position it occupies
when the flame is communicated from the ex-
ternal lighter to the ignition-chamber. Rig.
6 is a cross-section taken on the line z z of Fig.
4, and Fig. 6" shows theform of the inletsup-
ply-opening, and Fig. 7 is a similar section
taken on the line y y of Fig. 5. The valve is
shown in Figs. 8,9, and 10in longitudinal and
in eross-sections, Fig. 9 being taken through
the ignition-chamber, and Fig. 10 being taken
through a port of the valve. Figs. 11 and 12
show views of the oblique eccentric.

The valve-case ¢ has a cylindrical longi-
tudinal valve-chamber,within which is fitted
a cylindrical valve, b,within the interior body
of which is formed the ignition-chamber ¢, hav-
ing a tangential ignition-port, d, a tangential
supply-port, ¢, and a central iguition-port, f,
openingat right angles to the tangential ports,
as seen in Figs. 8and 9. The ignition-cham-
ber is of circular form, and its ignition-port f
has a bushing to give the required size to such
port. A lateral port, g, opens at the side of
the valve and communicates with a central
longitudinal passage, &, which opens at the
lower end of the valve.
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The supply-passage ¢ is formed at one end
of the case and opens into the valve-chamber,
while the engine supply-port j opens at the
side and terminates in an annular chamber
which surrounds the valve. Below the sup-
ply-port j the ignition-port k is formed, so as
to communicate the flame from an external
lighter-jet, 7, to the ignition-chamber in the
operation of the valve. An inclosed passage,
m, is formed in the wall of the case and opens
into the valve-chamber at.two points, as seen

in Figs. 2 and 7,which forms an escape for the |

gases from the ignition-chamber while the
ignition-port for the combustion -chamber is
opening. The upper end of the valve-cham-
ber is closed by a plug.
~ The supply-port j has the inlet-opening
formed with a lower enlarged part, 7, Figs. 6
and 6 in such manner as to form an angular
wall projeetion, », within the said port, into
which enlarged part j' the ignition-port d of
the valve opens at the point when the valve
is turning in its seat to ignite the charge, and
passes the edge of said projection, as seen in
Fig. 62, »
However tight the supply-valve of a gas-
engine is made to work,its joint-forming con-
tact will wear so as to permit leakage from
back-pressure and foul the charge so asto se-
riously interfere with the operation of the
engine.
this difficulty, sothat,however badly the valve
may leak, the waste gases cannot be forced
back into the supply. Such provision I have
shown in a plug-vaive; but it may be used in
any form of valve. Thisprovision consistsin
providing the valve-case with a separate
valve-controlled port, i, opening into the fuel-
supply passage 4, and a separate valve-con-
trolled port, j, communicating with the com-
bustion-chamber, and between these ports
there is an escape-port, 15, which separates the
Joint-forming bearings of the two case-ports
and is open to the outer air, as seen in Fig. 5.
Such case-ports are shown as sarrounding the
valve, and the intermediate escape-port, 15,
opens to the air through the valve-case and
also incloses the valve. The valve has two
separated bearing-faces,one controlling each of
the said ports, and a division-space, 16, Figs.
3 and 8, is formed between said bearing-faces,
into"which the leaking from the valve-bear-

-.ings may escape, and thus avoid all possible

chance of being forced into the supply-pas-
sages, because in such position of the valve
both the supply-ports are closed by the valve,
as in Fig. 4, and any gases that leak by the
bearing - surfaces will pass into and away
through the escape-port.

In the construction shown one of the bear-
ing-face sections, 1% of the valve has a central
passage which opens into the division-space

16, whereby to make communication between "

the two ports when the valve is admitting the
charge to the power-cylinder. Inthisprovis-

fonit is immaterial whether the escape-passage
15 be formed in the valve-case or in the valve,

I provide a perfect remedy against

8o long as it separates the joint-forming sur-
faces of the two supply-ports when they are
ciosed, as shown in Fig. 4. :

Tu the function of the valve to prevent back-
pressure from the combustion-chamber fouling
the charge the construction by which this is
effected serves also the important function of
preventing the flame from the combustion-
chamber from being communicated back to the
supply. In my experiments I used a lifting-
valve in the supply-pipe which communicated
direetly with the combustion-chamber, so that
the back-pressure of the gases in the combus-
tion-chamber would act to closesaid valve. 1

. found that such valve could not be relied npop,

however perfect its seating,as the valve wonld
wear oub of perfect joint, and that it was also
liable to collect foreign matter—such as dirt
and flakes of burned oil—which wounld prevent
its tight closing. This cansed leakage, foul-
ing the charge, as well as allowing the flame
to pass under the valve and ignite the mixture
in the supply-reservoir. I found that a sud-
den explosion of the charge in the combustion-
chamber would often transmit the flame under
the bearing-face of the lift-valve,however per-
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fect its seating, and that this result would also .

take place from the rebound of the valve
caused by the sudden impact from the explo-
sion. I provide againstthis serious difficulty
in the use of a lift-valve by the use of a sliding
valve for controlling the admission of the
charge, which can have no such rebound and
no uncertain seating, and by the provision of
an escape-passage for the flame should it leak
by the-bearing-surfaces of the valve, because,
now supposing the flame to run along the joint-
forming faces of the valve from the cylinder-
port °, the flame would enter the escape pas-
sage or port 16 and pass out to the air. "It
would not pass beyond this escape-port into
the supply-passage j, becanse the port ¢ is
closed by a portion, b, of the valve, and be-
cause the pressure carrying the flame would
end in the escape-port which separates the
two supply-ports. I also found that whenthe
pressure in the combustion-chamber-had been
reduced by reason of the opening of the ex-
haust-ports below the pressure in the supply-
passage the gases from the latter would rush
into the combustion-chamber and become pre-
maturely ignited,and the flame wounld betrans-
mitted under the valve back into the reservoir.
My improvement overcomes this very serious
defect by a valve controlled by a positive con-
nection with the engine, and which eannot be
opened by the varying pressures of the gas,
but which is controlled solely by the connect-
ing mechanism, and is only opened at the
proper time.

Referring to Fig. 1, A is the cylinder. Bis
the piston. C is the piston connecting rod.

D is the crank, and K is the crank-shaft,hav-

ing bearings in the engine-frame at F,

The ignitor-valve isoperated from the crank-
shaft by an eccentric of peculiar construction,
as I shall now describe. Upon the shaft is se-
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cared a hub, G, having an eccentric-disk bear-
ing, H, turned with its axis oblique to the axis
of the shaft, and having a cireumferential V-
shaped groove, s, (seen in igs. 11and 12,) to
receive a bearing-ring, I, to which is pivoted
the valve-connecting rod J, which has a uni-
versal-joint connectien, K, with said valve.
It is this peculiar eccentric connection that
gives the compound movement to the ignitor-
valve, and-this peculiar motion I will now de-
scribe. It consists of a forward movement
gradnally twisting or turning as it advances
toward the end of its stroke, at which point
it is caused to have a more rapid twisting or
turning motion which continues to about the
middle of the length of its return-stroke, at
which point it begins to twist or turn in the
opposite direction and rapidly increases such
turning motion at the end of such return-
stroke. Then, moving again forward with the
same twisting or turning movement until it
reaches about the middle of the length of such
forward stroke, it begins to reverse its twist-
ing or turning movement and advances, as
first stated. The valve, being in the position
shown in Figs. 1 and 3, admits the charge into
the combustion-chamber I, and, moving for-
ward into the position shown in Fig. 5, brings
the ports f and & into communiecation, and also
opens communication between the valve-port
¢ and the port 7, so that the charge is admit-
ted into the ignition-chamber ¢ in a whirling
current and is lighted by the external lighter,
. The valve now advances to the position
shown in Tig. 4, opening communication be-
tween the valve-ports f and g through the
case-wall passage m, and also opening the port

~d with the port j/, as seen in T'ig. 6, at which

moment the valve has a motion of rotation as
shown by the arrow, opening the port @ and
closing the wall-passage m. At this point the
flame is communicated through the ports d
and j° to the combustion-chamber, and the
‘alve returns into the position shown in Fig.
3 to admit the succeeding charge.

It will be unnderstood that the ignition-
chamber may be used in a valve whose only
office is to ignite the charge, while the func-
tion of admitting and discharging the gases
may be performed by other valves. The case-
wall passage an is not always necessary, and
in gquickly-moving valves it may be dispensed
with. It will also be understood that a crank
having a pin set obliquely to the line of the
shaft may be nsed to drive the valve in cases
where the connection can be made ab the end
of the shaft, giving the same motion as the ob-
lique eccentric.

It will be understeod that my invention is
not limited to the precise devices or combina-
tions of devices shown anid deseribed, since
other equivalent structures may be employed
without departing from the spirit or scope of
my invention.

I claim—

1. An igniting device for gas-engines, pro-
vided with an external lighter and a planger-

valve having a circular ignition-chamber, a
tangential supply-port, ¢, a tangential igni-
tion-port, d, a central ignition-port, 7, and a
Iateral port, g, in combination with an inclos-
ing-case having the ports 7, k, and m, substan-
tially as herein set forth.

2. An igniting device for gas-engines, con-
sisting of an inclosing-case having the ports 7,
k, and m, a cylindrical plunger-valve having
the ports d, ¢, /, and ¢, a circular ignition-
chamber, ¢. means, substantially such as de-
scribed, whereby said valve is caused tohavea
compoundmovement, and an external lighter.

3. An igniting device for gas-engines, con-
sisting of a plunger-valve having a cirenlar
ignition-chamber provided with a central ig-
nition-port, /, and one or more tangential
ports for supplying the said chamber, and a
case having a port leading to an external
lighter and a port leading to the combustion-
chamber, substantially as herein set forth.

4. The combination, with an iguniting de-
viee for gas engines, of a valve having a com-
pound reciprocating and rotatory movement,
and provided with suitable ports and with an
ignition-chamber, substantially as described.

5. The valve-case having the annunlar sup-
ply-port i i* and the annular supply-port j, the
ignition-port &, and an escape-port, 15, ar-
ranged between the said supply-ports, in com-
bination with a plunger-valve of two parts, b
b*, having the circular ignition chamber ¢, its
tangential ports d and e, and a central port, f,
and means for imparting to said valve a com-
pound reciprocating and turning or twisting
movement.

6. The combination, with a plunger-valve
having two separate joint-forming faces, of a
valve-case having a port, ¢, opening into the
fuel-supply passage, a port, 4, communicating
with the combustion-chamber, and an escape-
port, 15, opening to the air between the said
ports ©*and j, whereby when thelatter are elosed
the division-space of the valve is open to the
escape-port, for the purpose described.

7. The combination, with a gas-engine, of a
plunger-valve and an inclosing-case thereflor,
having provision for supplying the charge, for
igniting thesame, and for preventing the back
passage of the flame to the supply-port, sub-
stantially as deseribed.

8. The plunger-valve having two joint-form-
ing faces and an intermediate space, 16, the
part 0* of said valve having a central passage
opening into the division-space, and the part
b having a cirenlar ignition-chamber, its tan-
gential ports d and e, its central port, f, and a
lateral port, g, and a central passage open to
the air, in combination with a valve-case hav-
ing the supply-ports 4, ¢*, and 4, the ignition-
port L, and the escape-port 15, and means, sub-
stantially such as deseribed, for operating said
valve with a compound reciprocating and
turning movement, for the purpose stated.

9. The combination, with the power-cylin-
der of a gas-engine, of a cylindrical plunger-
valve havinga cirenlar ignition-chamber hav-
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ing tangential ports, and a ¢ase having supply
and ignition ports,and an external lighter, with
mechanism for imparting a combined recipro-
cating and turning or twisting movement to
said valve, substantially as herein described.

10. The combination, with a power-cylin-
der of a gas engine, of a cylindrical plunger-
valve provided with an ignition-chamber and
a suitable device for causing a whirling jet of

combustible mixture within said chamber,sub- 1o

stantially as deseribed. o
In testimony whereof I have herecunto set

my hand in the presence of two subscribing

witnesses. .

LEWIS HALLOCK NASH.

Witnesses: :

A. E. H. JoaNSON,

BESSIE B. JOENSON.




