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jet being controlled by a valve.
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LEWIS HALLOCK NASH, OF BROOKLYN, ASSIGNOR TO THE NATIONAT,
METER COMPANY, OF NEW YORK, N. Y.

METHOD OF IGNITING THE CHARGES IN GAS-ENGINES.

SPECIFPICATION forming part of Letters Patent No. 386,214, dated July 17, 1888,

Application filed October 5, 1886. Renewed July 14, 1887, Serial No. 244,260, (No model.}

Lo all whom it mai concern:

Be it known that I, LEwis HALLoCK NASH,
a citizen of the United States, residing at
Brooklyn, in the county of Kings and State
of New York, have invented new and useful
Improvements in the Method of Igniting the
Charges in Gas-Engines, of which the follow-
Ing 18 a specification.

In a patent granted to me February 17, 1885,
No. 312,499, for improvements in igniters for
gas-engines 1 have shown, described, and
cialmed an igniting device in which a com-
bustible mixture is admitted into a circular
ignition-chamber 1n a whirling jet, which is
1ignited by an external lighter-jet through a
port at the circumference of said chamber,
the communication with the exterior lighter-
A port cen-
trally loeated 1n said chamber isalso operated
by said valve to make communication with the
charge in the power-cylinder to effect its igni-
tion.

In my present 1mprovement I also use an
ignition-chamber which has a passage supply-
g 1t with a whirling jet, and also ports com-
municating alternately with an exterior igni-
tion-jet and with the cylinder-charge con-
trolled by a valve; and it is in connection
with such whirling-jet chamber that I haveso
improved the operation of the passages com-
municating with the ignition-chamber as to
cause an instantaneous flash of the flame
through said 1gnition passages and ports when
opened by the valve, and at the same time to
prevent the opening and closing of the said
ports from interfering with the action of the
flame 1n the ignition-chamber.

My present 1mprovement 1s directed to a
method of causing gas to burn with a steady
flame within a chamber, and to employ this
flame-to alternately ignite the eylinder-charge
and to be 1gnited by an external permanent
burner.

My present improvement 1s based upon and
18 the results of a long series of experiments
by which the peculiar properties of gases of
various kinds under pressure have been de-
termined and applied.

My invention embraces a method of effect-
1ng the transmission of a flame along an igni-

tion-passage against the flow of the current
by causing the gases to flow In a manner to
produce a reverse central current in said pas-
sage, along which central carrent the flame is
transmitted.

My invention embraces a method of ignit-
ing the gases through a passage having a spi-
ral and centrally-returning current to an igni-
tion-chamber, and of igniting the charge in

| the power-cylinder from the flame in said ig-

nition-chamber.

My invention embraces a method of effect-
ing the ignition of the charge in the power-
cylinder by causing some of the gas to flow
through a retarding-passage communicating
with a burner, closing communication with
sald burner, thereby stopping the flow from
the power-cylinder and causing the flame to
pass through the said supply-passage to the
power-cylinder. -

My 1nvention embraces a method of ignit-
ing the charge in the power-cylinder by caus-
1ng some of the gases to flow from said cylin-
der into an ignition-chamber with a whirl,
igniting the gases therein from a bnrner, clos-
Ing communication with said burner and open-
1Ing communication with the power-eylinder
to effect the lighting of the charge from said
1gnition-chamber through tangential passage.

My invention embraces a method in which
the flowing currents are changed from a whirl
to a converging cone, while at the same time
maintain the whirling motion of the gases in
the ignition-chamber and to produce a steady
flame. "

Other features of my invention will he
pointed out In the claims concluding this
specificasion,

In the accompanying drawings I have shown
an ignitor device which 1t will be understood
can be used with any gas-engine for carrying
out my invention, and which I will now pro-
ceed to describe preparatory to a specific des-
1ignation of the matters and things which I
claim as ncew 1n the method of igniting a com-

‘bustible charge in a gas-engine.

In the drawings, Figure 1 represents a cen-
tral longitudinal section of the ignitor-case,
taken on the line m n of Fig. 4, the valve be-
ingremoved. Figs. 2 and 3showsimilar views
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- on theline z z of Fig, b.

tion of the valve case, taken on theline & & of
 Iig. 1, and Flig.
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- a conical extensmn,f, entering

50

with the valve in different posmons
is a cross-section of the valve-case, taken on
the line xz x of Fig. 1. Fig. 5 is a similar sec-
tion taken on the line y v of Fig. 1, showing
the combustion - chamber in- commummtlon
with: the valve-chamber. Fig. 6 is a longi-
tudinal central section of the Valve case, t'ﬂ;:en

8 is a section of the valve-
case, taken on the line w w of Fig. 1. Figs.

9 and 10 represent flame and jet passages,ﬂlus-

trating the action of the gases when issning
from a passage with a whlrlmn* motion.

The formation, shape, and loca,tmn of the

1gnition- chamberare not limited to any SDecml
constructlon and it may be either formed in
the valve or in the case, or in a depression of
the joint-forming case of either, the essential
feature being that it is so formed that when
the gases arrive at the external orifice, b, they

will flow in such a quiet man ner as to be easﬂy
lighted by said jet.

Refel ring to the lighter shown in Figs. 1 to

8, the construction and form are such asI pre-
fer to use. 'T'he lighter consists of an inclos-
ing-case, A, having a eylindrical chamber in

has an wmmon -port, «, whlch communicates

through the valve with the combustion-cham-

ber of the power cylmder A’, and it has an
ignition-chamber, ¢ ¢, formed In its walls,
which commumeates throucrh case ports b b’
and through the valve with the external light-
er-jet, d. The case-ports b0 are placed onoppo-
site sides of the case-chamber and open into

‘it in line with the ignition-chamber ¢’ ¢’, and
the communication hetween them is made by

means of an intermediate ignition-chamber,
¢®. The ignition-chamber is formed in one
side of the casing, and the external lighter is
placed at the other side, and the communica-
tion between them is made direct through the
valve-porté®. The ignition-chamberisformed
of two adjacent communicating spaces, ¢’ ¢,

within a busbing, e, inserted in the case, and .

closed at its outer end by a plug, f, which has
the chamber

A plate, ¢’; within the bushing divides
the ignition- cllambels and has a central com-
municating opening. The inner end of the
bushing ¢ has circumferential holes g, which
connect the ignition-chamber ¢, by means of

-~ a case-wall passage, h, with bhe valve-cham-

99

ber.

~ enters chamber¢’ tfmgentlally and connects the

_60

latter, by means of a case-wall passage, §, with

the valve chamber at the same side thereof as
the wall-passage %, so that each ignition- -cham-
ber has a

valve-chamber. A wall-passage, F, also leads

- from the case- port ato the chamber ¢, entering
1t tangentially between the pmJectlon f"and

the Walls of the bushing, as shown. in Flgs 4

65 and 8. - The valve has a eross-port, ¢, which

Fig. 4'

‘have the port p placed between the ports mn .7'0
ports @ and j. .

Fig. 7 shows a sec-

The bushlncr e h'l;S a sideorifice, 4,which -

Separate communication with the | tion of the escaping

386,214

b, a port, m, which opens communication
between the case-poirts jand a, the port =,

which operates the case-port 4, and may also

for making communication between the case-
The construetion which I have

described and shown of my preferred plan

glves an ignitor-chamber of two communicat-

75
tmcb passage communications with the case- - -

ing spaces, each having two separate and dis-

chamber, and each having separate and dis-

tinct commummt]on with valve-ports.

The - |
fanction of the conical projection, which I
have described as entering the ignition-cham-:
ber and around which the gas enters the lat- .

ter, is to form a conical enlarging- -passage for -
the jeb 1ssu1ng from the passage k& into the
chamber ¢, and in this particular is identical

1o its Operatlon with the other forms of en-

larging-passages, and is for the purpose of re-

tarding the flow of the gas.

Itis aconvenient

means for forming an enlarging conical pas-.

‘sage 1n a short-space, whereby to effect the_. -
. g0

retardation of the flow.
The operation of the ignitor has bwo phases;

first, the ignition of the flame in the lgmtlon-} |

chamberc by the external burner, d, and, sec-

-ond the ignition of the charge at the pmt a«
~from the flame in thesaid chamber.

~ The first
phase 1n the operatlon 18 illustrated in Fig. 2,

in which the valve is in a position whwh al | |
lows the combustible mixture from the porta

vo pass through the case- mall passage k and

enter the ignition chamber ¢ with a tangen-».

100"

tial whirl, passmcr through the hole ¢ in the
division- plate ¢’ into the ignition chamber ¢, =
then out through the ports ¥’, ¢, and b to the

flame is very permanent and will remain burn-

| lighter-jetd. The ﬂamethen mstant]y flashes
back into the chamber ¢, wherein it burns

| 105
with a Steady torch - ﬂame

This whirling

ing under all variations inthevelocity of the "

ﬂow of the gasvous supply. This permanent

| lameis due to the whirling motion ofthe gases, 11

110
-whereby the centrifugal force tends to retam S

them in contact with the chamber-walls. They

are therefore retamed in the wmtmn chamber

sufficiently long to be completely ignited, and
‘the products of combustion escape from the
| _center of the flame through the hole in the di-

g

vision- p]a.tee and out thmuﬂ*h the connecting-

passages.

An important feature of this Whll’l S

ing movement of the gas-jet consistsin the fa- .

cility which it affords to the flashing of the:

ﬂame from the external burner, d, to the cham-

12C.

| ber ¢’ through the long connecting-passage.
Theflameisnot readily communicated through -

2, passage against the Aow of the current of the *

combustible mixtare; but the whirling mo-

cumferential current in the connecbmg pas-

‘gases gives the advantane
'-_.;that while there is an mltwardly Howing c¢ir-

125

sage, there is also an inwardly-flowing central

current. through the center of the same passage

at the same time, and it is by means of this = .
opens commumcatlon between bhe case port g centra]ly 1nﬂowmg currentthat theflame from .

o’

95 -
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theexternal lighter-jet isinstantly transmitted | g, from which the gases in chamber ¢* can es-

to the lgmtmn -chamber. 'This operation I
will now particularly deseribe, referring to
Figs. 9 and 10. I'ig. 9 shows a channel hav-
ing an outwardly-flowing spiral current, as in-
dicated by the spiral arrows.

The wlmlmg movementof the carrent causes
a rarefaction of the gas in the center of the
whirl, which causes a current toflow inwardly,
as shown by the central arrows, The instant
the tlame of the lighter-jet d i1s communicated
to the center of this whirling current it flashes
along the ceunter of the passage to its inner
chamber. ‘The second phase in the operation
of the ignitor in igniting the eylinder-charge
1s shown 1In Fig. 3, in which the valve has
closed the commmunication between the cham-
ber ¢’ ¢ and the external lighter-jet and is just
openingcommunicationbetweentheportseand

2¢ 7 through the valve-port m, so that the combus-
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tible mixture passes through the port and pas-
sage j and ¢ Into the ignition-chamber ¢ with
a whirling motion, and burns therein with a
whirling flame. It will continueto burn there-
in as loug as thereisa flow of the gases through
the orifice 7. The instant the flow ceases
through said orifice the flame will flash back
through 1t and along the passage 4 to the valve-
port n, 1if the latter has been opened wide
epough to permit the flame to pass through
sald port-opening. In order to make certain
that the said port shall be wide open before
the flow of the gas ceases, I provide ports g
and 2, which lead from chamber ¢ to the valve-
port n, which 18 not closed by the motion of
the valve until after the port 5" has been closed
and the valve port m is sufficiently opened;
hence, after the valve has closed port b and
opened port 7, the flow of the gaseous mixture
continues through the port 7* and escapes from
chamber ¢, through the wall-ports ¢-and from
the passages i, n, and b until the valve closes
communlication therewith,when the flow ceases
through the orifice i, and the flame lnstantly
Hashes from ¢ thrmwh ports and passages , 7,
and m to the charge in the port «.

Referring now to the ignition chamber ¢’ ¢°
and the wall passages ¢, their function is as
follows: It 1s important that the whirling mo-
tion of the flame in chamber ¢’ shall not be ob-

structed or interfered with, and so long as the

valve 1s in the position shown in Fig. 2 the
connecting - passages are all concentric and
there 18 nothing to disarrange the whirling
motion of the gases; butasthe valve closes the
port &° and the gases are foreed to escape
through a smail opening with great veloeity
the direction of the tlowing currents nearsaid
orifice are entirely changed from that of the
whirl to a converging cone. The dividing-
plate ¢° is provided, in order to separate the
conical current from the whirling, and this
prevents the latter from OVBICOHIH]U‘ the whirl-
ing motion in chambere¢. To still Turther de-
crease the injurious eftect of the conical cur-

cape. The flow of 1 the gasesthrough the holes
g 1n the side walls does not have any injurious
effect upon the whirling motion of the gases
in the chamber ¢

Referring to the supply-passages & and p,
when the wmtor is operatmo wmh a combus-
tible mlxture highly compressed, the mwture
will be supplied to the ignition-chamber ¢ un-
der a great velocity when the valve is in the
position shown in Fig. 2; and in order to pre:
vent too much of the mixture from flowing into
said chamber I provideaseparatesource of sup-
ply at this time of much smaller capacity than
that of the ignition-passagej. This may be
done by separate passages, as at &, which has
a separate opening into the ignition-chamber
¢'; or itmay be by passage p, which opens into
the ignition-passage 4, formed either in: the
valve or case. \«Vherever formed 1its office is
tosupply the chamber ¢ with alimited amount
of the gases when the said cbamber is in free
communication with the external lighter, the
Ignitor-port 5 being opened when the external
Hghter-ports b b" are nearly or guite closed.

The method of effecting the communication

between the ignition-chamber and the highly-

compressed gases of the charge in the combus-
tion-chamber is such that the inrush of the
charge 18 prevented from extinguishing the
flame in the ignition-chamber, because the lat-

ter receives its jet-supply tangentially to its

walls. When, however, the ignition-chamber
receives its supply otherwise, this trouble of
extinguishing the light is constantly liable to
occur, because the pressure of the gases in said
chamber is at first the same as that of the ex-
ternal air, and said chamber must open com-
munication into the highly-compressed gases
of the charge, which are liable to extmgulsh
the lame by their sudden inrush unless they
are directed around the walls of the chamber,
as stated.

The escape-ports ¢ and & may be dispensed
with and still the ignitor would operate with
fair results; but 1 prefer to use them because
they render the action more certain, I may
dispense with the passage L and cause the
gases to enter the chamber ¢ by some other
{,h.:mnel, as by a port, p, of the valve through

the channel j and orifice 7, the low and oper-
ation of the gases being in all cases substan-

tially as herein set forth.
The ignitor device herein specifically de-
seribed "md shown 1s not claimed herein; but

as an 1gnitor constituting one perfected meqns
for earrying out a. S])eelﬁc new method 1t is

made the subject of a separate and distinet ap-

plication for a patent filed by me of even date

herewith, under Serial No. 244,261, and it is

only the method of iguniting the charge for a

gas-engine that forms the subject-matter of my
claim herein.

My invention is.notlimited tothe exact con-
struction and operation of the devices de-

rents, 1 provide cucumfelentml escape-ports | scribed, but includes the use of equivalent de-
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vices and combinations which perform sub-
stantially the same functions. - Neither is my
invention limited to the conjoint or combined
use of the elements described, butinvolvesalso
their use sepmate]y, as mdwated m the con-

- clading claims.
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~Other features of 1nvent10n described or
illustrated but not claimed are made the sub-
ject of other applications.

I claim—

1. The method substantially herein described

of igniting a charge of combustible gases, which

consistsinsupplying a jet of gastoanignition-

chamber having a valved communication with
an external lighter through asupply-passage,
closing communication with said external

lighter and effecting the ignition of the charge

in the engine from the ignition - Gh‘lmber
th rongh the said supply- pas‘mwe. -

2. Themethod substantially herein deseribed
of effecting the ignition of the charge in a gas-
engine, which consists in supp]ymg the igni-
tion-chamber through a passage open to an ex-
ternal lighter to effect the ignition in said
_chamber closing such igniting cﬂmmumcatlon

and causing the flame o pass back and }gmte'

the charge in the engine through the same

‘supply-passage, as described.

3. In an igniting deviece for gas-engines, the
methodsubsfantial y herein described of effect-
ing the ignition of the charge along a connect-
ing-passage, which consists in caunsing the
oases to Hlow through said passage in an un-
broken spiral or wlmlmff current to the igni-
ter, thereby creating a reverse central current
in scml passage alonu‘ which the flame is imus-—
mitted, for the purpose specified.

4. The method substantially herein described
of igniting a combustible Lharge for a gas-en-
gine, which consists 1n causing some of the gas
to flow into a circular wmtlon chamber with a
tangential motion, igniting the gases through
a valve-port by an external burner,

from said ignition chamber through
tial supply-passage, for the purpose specified.

5. The method hereinbefore described of
effecting the ignition of a combustible charge
of gas in the engine, which consists in effecting

the combustion of a portion thereof in an in-

termediate ignition chamber having valved

- communication with an external lighter, ef-

65

fecting the ignition of the charge through 2

passage entumﬂ said ignitien-chamber tan-

gentially and connectmw it with the combus--

tion-chamber of the power-cylinder.

6. The method of igniting the charge in a

gas-engine, which counsists in caunsing a portion
of the char ve to flow into an ignition-chamber

with a upll.al whirling jet toan L external burner

to effect the ignition in said chamber, closing
communication with said chamber, closing
communication with said external burner,and
opening communication with the power-eylin-
der to effect thesignition of the charge.

_ closing
said port,and iguiling the chargeinthe engine
a tangen-

!

ﬂ

7. The method herein described of igniting. -

ing jet to an ignitor to effect

386214

f the charge in the combusblon chamber of a

gas-engine from an inbtermediate ignition-

chamber, which consists in causing a portlon |
of the charﬂ'e from the former to float into the
igniting the
‘gases therein by an external burner and ef-
fecting the transmission of the flame in a di-
rection opposite to that of the flowing current
_by stopping the flow of the latter.

latter with a whirling motion,

70

ne

8. Themethod substantially herein descrlbedj;_
of effecting the ignition of the charge in the

combustion-chamber of a ‘gas-engine “from an
ignition-chamber, which conslsts in opening
communication between them through a pas-
sage having a tangential relation to ‘the igni-
tion- eha,mber wheleby the entering gases are
caused to urculate around said chamher in
whirling cuments, substantially as and for the |

purpose specified.:

9. The method su bstantlally herelu described

of igniting the charges in a gas-engine, which

consists in causing gas to flow th rough an igni-

tion-chamber with an unbroken spiral whirl-
the 1gnition in
said ch.amber

10. The .method .suhstantmlly he.rem de-

scribed of igniting the charge in the power-

cylinder of a gas engine, which consists of ig-

closing communication with
said ignitor, and Openinﬂ‘ communication with
the power- cylmder to effe(,b the ignition of the
charge,

9o

95

niting a charge of combustible gases throngh

‘a passage having an unbroken spiral or whirl-

ing current ﬂowmﬂ' toward a lighter, and a cen-
trally-returning CU]"I‘F‘I]t- leading to anignitor-
chamber andigniting the charge in said power-

100

cylinder from bhe flame in Sfud lﬂ'mtlon Clldﬂl- .

ber.

11. The method Substantlally herem de-
scribed of igniting the charges of a gas-engine,

~which consists 1n causing gas fo ﬂow into an

ignition-chamber with an unbroken spiral or
whlrlmcr motion, 1gniting said whirling gas oy

_-.applymg a llghtmw device to the center of the
‘whirling gas within said chamber and igniting

the charge of the engirce from said ignited gas.
12. The method substantially herein de-

seribed of igniting the charges in the power-

cylinder of a gas-engine, which consists in sup-

plying the ignition- chamber with gas caused
‘to impinge with a rotary flow upon its walls,

'IOEZI

110

B 15 _

and igniting such rotating body by a flame
transmitted from an external lwht to the cen-

ter of such whirling body.
13. The mebhod herein substantmlly de-

ing gases and opening commumcatlon between
sald chamber and the power-cylinder, and

“causing the back-pressure of the gases con-

scribed of igniting the charge of a gas-engine, |
consisting of causing gas to enter and whirl
about an ignitor-chamber, igniting said whirl-

tained in said power- -eylinder to enter aud o

whirl about said ignitor-chamber.
14. The method substantially herein de-
scribed of igniting the charge of a gas-engine,

30

consisting of supplymg anignitor w1th acharge '
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of gas, igniting said gas and opening commu- | scribed of igniting the charge of a gas-engine,

nication between said chamber and the power-
cylinder and causing the back-pressure of the
gases contained therein to enter and whirl
about said ignitor-chamber.

15. The method substantially herein de-
scribed of igniting a charge of combustible
gases, which consists in supplying a jet of gas
to an ignition-chamber having a valved com-
munication with a lighter through a supply-
passage, so as to cause said gas to whirl about
sald chamber, closing communication with
sald lighter and effecting the ignition of the
charge in the engine from the ignition-cham-
ber through said supply-passage.

16. The method substantially herein de-

i

consisting of supplyinganignitor with a charge
of gas, igniting said gas, opening communica-
tion between said chamber and the power-cyl-
inder, and also between said chamber and an
escape-passage, and causing the back-pressure
of the gases contained in said eylinder to enter
and whirl about saild ignitor-chamber.

In testimony whereof I have herenntoset my
hand 1n the presence of two subscribing wit-
nesses.

LEWIS HALLOCK NASH.

Witnesses: |
H. W. BRINCKERHOTT,
WiItLiaAM C. WESTERVELT.
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