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JFFICE,

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

IGNITER FOR GAS-ENGINES.

SPECIFICATION forming part of Lietters Patent No. 312,499, dated February 17, 1885,

| | Application filed July 22,1824, (No model.)

To all whom it may concern: R .
- Be it known that I, LEwis HALLOCK NASH,
a citizen of the United States, residing at

Brooklyn, in the county of Kingsand State of |

New York, have invented new and useful Im-
provements in Igniters for Gas-Engines, of
which the following is a specification. .

My invention relates to igniters for gas-en-
oines in which gas is employed as the medinm
for lighting the charge within the power-cyl-
inder; and the object of my improvement 1s
to combine with a gas-engine an igniter for
the charge having the following objects: first,

‘to provide for supplying the gas in a rotary,
‘curvilinear, or spiral current to an interiorin-
termittent burner, for the purpose of retard-
ing its flow and cause it to remain near the
burner-orifice and burn-at the issuing-point
with less danger of being extinguished by the
velocity of the flow than if it issued In a
“straight line; second, to convert the eurrent
of gas flowing to the internal burner in & ro-
tary or curvilinear direction into a jet having
" g circular coniecal form, for the purpose of in-
25 creasing its constancy during variations of
| pressure and in the proportions in which the
oases composing the charge are mixed; third,
to maintain a constant flow of gas into theig-
niting-chamber without regard to the com-

10

15

inder;. fourth, to provideagas-igniterin which
‘the issuing jet hasan annular conical form and
the flow thereto. a rotary motion within a
chamber having communication through said
annular burner with the power-cylinder; fifth,
to provide the passage which supplies the gas
to the igniter with means whereby the flow is
retarded before it reaches the burner-orifice;
sixth, to provide means for relighting the in-
ternal gas-jet incase it should beextinguished
by a temporary stoppage of the gas-flow or
from other cause when cut off from communi-
“cation with the permanent burner and before
~ lighting the charge in the power-cylinder.
15 It is important in a gas-engine to retard the
flow of gas to the internal intermittent burner
to prevent the gas from blowing away irom
the burner at the moment of firing the charge

40

- in the ecylinder, and such action may be ef- |

so fected by causing the gas to pass to the burner

munication of the latter with the power-cyl-

;
|

' eurrent is caused to return in the same direc-

‘tion, and thus pass into and from the burner
with a mo#ion which concentratesit in a coni-

| igniter with the cap or cover of the ignition-

in a, rotary direction, in which the inflowing | slide-valve, B, and having ports «

cal form around the burner-orifice and over 55
the passage leading to the power-cylinder.. g

In connection with the internal intermittent
burner, the external permanent burner, and Q

“valve which controls the lighting of said in-

termittent burner, I employ a platinum coil 6c
in such relation to said intermittent intermal
burner as to be maintained in an incandes-
cent condition by the direct heat therefrom,
and thus serve, in fact, as a permanent 1nte-
rior burner to relight the intermittent burner 063
should it, from any cause, be extinguished
after it had been lighted by the external per-

“manent burner. -

An important object of my improvement 1s
to provide a separate ignition-chamber, In 70
which the intermittent burner is arranged so
as to have communication with the permanent
external burner and with the power-cylinder
to fire the charge, the latter communication
being effected through the center of a flame of 75
circular form and having a motion concentric
with its center, and the said communications’
being controlled by a valve which forms a
part of the ighiting device. ' _ -

Referring to the accompanying drawings, 8o
Figure 1 represents a longitudinal section of
my improved igniter as applied to the power.
end of the cylinder of a gas-engine, showing
the ignition-chamber in communication with
the external permanent burner to light the
gas-jet of the internal Intermittent burner;
Fig. 2, a similar section showing the ignition-
chamber in communication with the power
end of the eylinder and cuf off from the ex-
ternal burner; Fig. 3, a similar section taken
on the line # x of Fig. 1, showing the circular
form of the ignition-chamber and the manner
of producing a rotary motion of the flow of the
gas to the intermittent burner and of retarding
the flow thereto; and Fig. 4, a side view of the

85

Qo

93

chamber removed, showing the annular inter-
nal burner and the central part thereot which
communicates with the power-cylinder. |
‘The casing A A’ for the igniter ispreferably 1o.
a single casting, forming a chamber, d, for a
a b 0 1n its
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the igniting-chamber C, which is on the outer

-side, A', ofthe casing. The valveBhasaport,

¢, and is fitted to have a movement in the case-

- 5 chamberd, so as to bring its port alternatelyin
. communication with the opposite case-ports,

. bbb and a ¢, in the operation of igniting the

. Cis preterably dome-shaped, and at its base .

10 and upon the outer side, A’, of the casing A

charge in the cylinder. Theigniting-chamber

- 18 formed the internal intermittent burner, %,
- preferably in central relation to the dome-cap
- and of annular or circular form, similar to

20
. lar burner, and within which space the gas is
~caused to have a rotary motion from the point

. of entrance to the burner-orifice, so that the
- gas-supply conduit is inclosed within the igni-
25 tion-chamber, but has communication there-

- with only through the burner-orifice. Atone

. sideof thisinclosed gas-conduit is the port din
~ the outer wall of the casing A, and this port
- has ecommunication with the valve-chamber d
by a channel or passage, ¢, formed in the in-
- mer side of its outer wall, extending to and
- openingintotheupperclosed end of said valve-
- chamber. This port b also communicates with:
- theouterair by the outside port, ', through the
valve-port, while the Argand-burner port ¢ has
~communication through said valve-port with
- the combustion-chamber H’ of the power-cyl-

30
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60
- motion at the burner-orifice.

- around the burner.

63

~ the well-known Argand burner. The in-
- port afor the igniting-flame for the charge,

- and for this purpose opens into the igniting-
DR _chambgr.. ‘I'heannular burner % issurrounded
by an inclosed space or passage, which forms

ner walls of this Argand burner form the exit-

the conduit for the gas to the internal annu-

inder K by the port ¢/, which is on the inner
side of the casing A, and directly opposite
to the burner-port «. | .

At the outside case-port, 0/, is placed the
master or permanent burner f, supplied from

any proper source, so that its flame will ignite

the gas in the ignition-chamber. The gas-
sapply conduit is preferably of circular form,
and the gas-supply pipe opens tangentially

therein, at oin Fig. 3, by the passage A on the

side A’ of the casing, and extends entirely

around the Argand burner, as shown in Figs.

1 and 3, so that the gas will travel in a circuit
or curvilinear direction and return upon the
entering current, so as to impinge upon and
retard its velocity to the burner-orifice. This
retarding action will be effected in a degree
by the diversion of the current from astraight
line, because as the gas enters in a tangent
the circular wall of the conduit or passage to
the burner will deflect it and cause it to eir-
culate within said conduit, to impaect upon
and compress itself, and escape in a rotary
. To obtain this
action and result to its fullest extent, I prefer
to arrange partitions 2’ within this gas-conduit
These partitions may be
of any form, number, and arrangement that
will give the best effect for the object stated.

- opposite sides, and a separate cap, €, forms |

{
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as to form openings » bevween their ends, as

tion concentric with the burner-case, while

the other portion stands inward nearer the o
center.. One of these partitions has its con-
centric part along one side of the passage /i of
the entrance, so as to form a continuation of
the same. ' This arrangement gives a way or
passage, I', between the partitions and the

shown in Fig. 3, with one portion of eachseec-
70

75

inner wall of the burner-case for the return

current upon 1itself, .and a way or passage, I\’

between the partitions and the outer wall of
the annular burner for a reverse current to the
‘burner-orifice. The openings n are formed S
‘between "the - concentric parts and the in-~ "
ward - deflected ends of the partitions, and -~
they are equidistant from the cenfer of the -+
burner. = The effeet of this construction is
to cause the gas issuing from the burner to.
have a certain degree of constancy of flow. -
‘The gas enters the burner conduit or passage
i tangentially at o from any suitable source of =~ =
oo

supply. If it enters with comparatively little

~pressure, i1t will circulate slowly around the

the frustum of a cone.

partitions in the passage 7', as indicated by

the arrows 1, and pass through the openings »

into the passage /*in such manner as to cause
1ts circulation and direction to be reversed,as | |
indicated by the arrows 2, and issue fromthe
annular burner k£ with a rotary or curvilinear -
motion,winding out and assuming the form of =
This form of gas-jetis

well suited for the intermittent burper, be-
cause it is not so easily extinguished by the @

inflowing gas. A flow under greater pressure

100

will have increased velocity and ecirculate
more rapidly around the outer passage, #/,

and Impinge violently npon and impede itself 105

at the point of entrance. IPPassing in its cir-
cult through the partition-openings n, it will
be violently deflected therein in a reverse di-
rection, and 1{s momentum thereby reduced.
Now, as the currents in the divided passages

-of the burner-case flow in opposite directions,

and said passages are full of gas, the currents
will mufually impede and retard each other,
and much less gas will be delivered at the
burner-orifice than if the same had uninter-

rupted flow. The rotary motion given the

burner - jet of gas will cause it to flow out

| more slowly, and the flame to remain at the

circular orifice without danger of being blown
away and extinguished. Centrally attached
to the inner wall of the cap or dome of the
ignition-chamber 1s a coil of platinum, g, or a

body of asbestus, or any substance capable of

becoming heated to incandescence without

‘burning, the purpose of which is to form a

perpetual hbghter for the internal burner, sup-
plementary, of course, to the external perma-

nent burner, aiding 1t always, but rendered of

speclal 1mportance in case the internal flame

| should be extinguished at the moment commu-
nication with the permanent burner is cut off.

The object of the passage e, which opens
into the ignition-chamber and forms a com-

They are preferably in sections, arranged so | munication of said chamber with the valve-

IIL[O

I[S

20

125

130

80:.:"




312,499

“chamber d, is to allow for a continuous flow |
of the gas into the ignition-chamber C when
the communication of the latter with the
power-cylinder is cut off, and thus- always |
insure a full supply of gas in the ignition-
chamber, and therefore a certainty in lighting
the charge in the power-cylinder. This con-
tinuous flow is produced by the action of the |
- valve B drawing the gas into its chamber d
10 as it moves to open communication between
~ the ignition-chamber and the combustion-
chamber of the power-cylinder, and to close
the air-inlet and igniting-port &', as shown by
the arrows 5 in Fig. 2. .
The igniter may be arranged in any suita-
ble manner upon the power-cylinder, so that
~ the port ¢’ will communicate with the combus-
tion-chamber H', and the igniter-valve I3 may
have any suitable connection with the engine-
shaft. 7 is theinlet-passage forthe combusti-
ble charge into the cylinder and the outlet
~ for the products of combustion from the cyl-
- inder, and I is the piston having suttable con-
nection with the shaft. The valve B being in
the position shown in IFig. 1, the gas enters
the igniting-chamber by the tangential pas-
sage h, and filling said chamber flows out
through the port b, the valve-port ¢, and the
~port ¥, and is ignited by the permanent-burn-
- 30 ing gas-jet f, and in lurn ignites the gas in
the ignition-chamber and the jet, issning from
the annular orifice. The valve then moves
to the position shownin Fig. 2, closing the port
V', catting off the exit-port b, and allowing
the gas to flow into the .valve-chamber 4 |
through the passage e from the ignition-cham-
‘ber C, so that the flow into the ignition-cham-
ber will be continuous. The valve in mov-
ing to this position, after it has closed port &,

L5

20

25

40
chamber H’ of the cylinder by the port «,
and with the ignition-chamber C by the burn-
er-port @, and thereby ignites the charge in
- the cylinder by the flameé from the annular
45 burner passing through its center port. The
- cas is supplied to the internal burner under

pressure by suitable connection with the en-
gine, and therefore the pressure of the supply
will be as great as that of the compressed.
50 gases in the power-cylinder, and as they will
‘portionate to such pressure, the retarding ac-
tion to deliver the gas to the burner under a
reduced velocity is of considerable importance
in giving certainty and constancy to the in-
ternal charge-igniting flame. =
- The object of the incandescent body 1s not
to maintain the internal gas-jet perpetually
~lighted, for when the explosion of the charge
60 takes place in the cylinder the internal jet
will always be extinguished, because the back-
pressure would stop the flow of the gas to the
burner; nor do I depend upon the incandes-
cent body to relight the internal jet when the

65 gas is next supplied to it, for the incandescent
~ body would not do this under all conditions, |

55

‘the exterior to the interior surface of the body;

opens communication by its port ¢ with the | .
-an igniter having an ignition-chamber of cir-

| St&nt_ifﬂly as described.
_iSSlle frdm the PaSSag& h With ﬂJ.VGIO(‘ity pro- -

A

The office of the incandescent body is simply
to prevent the internal jet from being extin-
ouished when the valve closes communication
with the external lighter, and to keep it lighted 70
until the explosion of the charge. |

My invention is essentially an igniter for a
gas-engine, and the novel features thereof may
be used in any of the various forms of lighter
devices in which an interior jet is used.
I am aware that an incandescent body
placed within a chamber has been heated by
a gas-jet exterior to the chamber, and there-
fore the said body must transmit the heat from

75

80

but in my igniter the incandescent hody 1s

heated by a jet within the ignition-chamber.

I claim— . o -
‘1. The combination, with a gas-engine, of

a separate ignition-chamber, a burner having 85

an annular jet-orifice opening therein, and a

| valve operated to control the communication .

of said burner-jet with the charge in the
power-cylinder, substantially as described, for
the purpose specified. - .

2. The combination, with a gas-engine, of a
separate ignition-chamber,an external burner-
jet communicating therewith, an internal
burner-jet having an annular jet-orifice open-
ing into said ignition-chamber, and a valve

90

| operated to control the communication of said

annular burner-jet with.the power-cylinder,
and also the communication of the ignition-
chamber with the external burner-jet, substan-
tially as deseribed. O 100

" 8. The combination of a ga,s-éngine with a

| separate ignition-chamber, anannular burner-

orifice opening therein, and a valve opening
communication with the power - c¢ylinder
through said annular burner.

_ R AN
a gas-engine, of

»

4. The combination, with

cular form having a tangential inlet and an an-
nular burner, whereby to produce a rotary mo-

tion of the lighter-jet issuing from said burner rro

within said chamber, for the purpose specified.

5. The combination, with a gas-engine, of a
separate ignition-chamber and an interior
burner, through the center of which the 1g-
nition-chamber fires the cylinder-charge, sub- 115

6. The combination, with a gas-engine, of
an igniter having an interior annular burner
for the charge-igniting jet, and a circular, spi-
ral, or curvilinear conduit leading thereto, r20
whereby a rotary movement isimparted to the -
issuing jet of said burner concentric with its
center. o -
7. The herein-described method of retard-
ing the flow of the gas to the charge-igniting
burner of a gas-engine by making the current
to said burner revolve and impinge upon and

125

impede itself at one or more points in its pas-

sage to said charge-igniting burner.

" 8. The combination, withagas-engine, of an 130
igniter having a separate ignition-chamber di-
vided into curved passages, anannular burner,
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a tangential gas- supply pipeopening into said | the ports of the igniting- chamber leading, re- 65

chamber, and an exit- -port for the charge-ig-
niting ﬂame in the center of said burner, sub-
Stantlally as described, for the purpose Speel-

fied.

9. T'he combination, w itha gas-engine, of an

1igniter having an interior burner having an

annular jet-orifice for igniting the cylinder-

charge, and an igniting-chamber inclosing said
burner, having ports by which it communi-
cates with the air and with the power-cylin-
der, so arranged that when the one is closed
the othel Wl]l be 0pen substantially as speci-
fied.

10. The herein-described method of pre-

venting the current of inflowing gas to the ig- |

niter of a gas-engine from intermitting when
1ts port to the air is closed, which consists in
drawing the incoming gas w1th1n the chamber
of the valve which controls the firing of the
charge in the power-cylinder asthe said valve
moves to open the charge-firing port and to
close said air-port.

11. The combination, with a gas-engine, of
an 1gniter having an ignition-chamber, C, a
burner-opening therein, the slide-valve B, and

igniter-casing A, having a wall-passage open-

ing I1nto the ignition-chamber and into the

valve-chamber d behind the upper end of said

30

40

43

T
;.-O

S

CGo

valve, substantially as described, f01 the pur-
pose S];)eclﬁed |

12. The combination, with a gas- engme of
an 1gniter having the valve B, a permanent
external gas-burner, a retardmﬂ' chamber for
the gas-supply, and an wmtmg chamber hav-
ing communication with the retarding-cham-
ber, substantially as specified. .

13. The combination, with-a gas-engine, of
an igniter having its 111ﬂow -passage provided

with retarding vans or partitions forming com-

municating passages for opposite currents,and
a burner centrally arranged within said pas-
sages, substantially as descrlbed for the pur-
pose epemﬁed

14. The combination, with a gas-engine, of
an igniter having an internal burner of ciren-
lar form, an lllcloeed communicating supply-
passage, ‘divided as described, and an igni-
tion-chamber inclosing said burne1 substan-
tially as described, for the purpose speciﬁed.

15. The method of maintaining a continuous
current of gas into the igniter-chamber of a
gas-engine, which consists in drawing the gas
from the igniter-chamber into an inclosed port
of the valve-chamber by suetion produced by
the movement of the valve in opening commu-
nication of the igniter with the combustion-

chamber of the power-cylinder, as desecribed.

16, The combination, with the gas-engine,
of a separate igniting- chambel C, having an
internal gas Jet adapted to be wnlted by a
permanently - burning exterior gas-jet when
the air-port of said igniting-chamber is open,

and a valve that alternately opens and closes

‘r.

spectively, to the combustion-chamber of the
engine and to said permanent burner, sub-
stan tially as specified.

17. The combination, with a gas-engine, of
an igniting-chamber prowded mtern&Hy with 70
a body of platinum wire or other substance
capable of becomingincandescent, an internal
gas-jet, a permanently-burning gas-jet adapt-
ed to light sald interior jet when the air-port
of the 1gniting-chamber 18 open, and a valve 73
adapted toopenand close alternately the ports
of the igniting-chamber that lead, respectively,
to the combustion - chamber and to the alr,
substantially as specified.

18. The combination, with a gas- enn‘me, of 8o
a chamber in which the gas 18 made to move
in eircular currents by entering tangentially,
and an igniting-chamber having an annular
opening irom said current-directing chamber,
whereby the gas-jet {from the latter chamber 83
will pass into the former chamber with a ro-
tary or spiral motion, substantially as Speu
fied.

19. ‘The combination, with a n"as engine, of
an igniter having an meandeseent platmum ole
body, and a burner arranged within an igni-
tion-chamber, and a permanenb burner ar-
ranged to communicate with said interior
burner, substantially as described, for the
purpose specified.

20. An igniting device consisting of a sep-
arate igniting - chamber, C, a 1etardmg con-
duit or supply - passage leading thereto, a
burnerinterposed between said ignition-cham-
ber and 1its supply-conduif, and an external
burner combined with a gas- engine, and a

IO)

valve operating to control the ignition of the

cylinder-charge, substantially as described.

21. The combination, with the power-cyl-
inder ofa gas-engine, of an igniter having an
annular burner, a separate ignition-chamber,
and a charge-igniting port passing centrally
through said burner, Substantlally as de-
scribed.

22. The supply- condmt of a gas- ln‘nlter of 110
circular form having curved vanes, and an

105

| annular burner, k, arranged centrally there-

with, having a central port,e, in combination -
with an ignition-chamber melosmcr sald sup-
ply-eonduib, the burner and its central port,

the power-cylinder of a gas-engine, the per-

manent burner f, and a slide-valve interposed

between said burner-portand its communica-

tion with the power-cylinder, substantially as

described, for the purpose specified. 120
In testimony whereof I have hereunto set

my hand in the presence of two SlleCI‘lban‘

witnesses.

LEWIS HALLOOK NASH.

Withesses:
H. W. BRINCKERHOFF,
CHRISTOPHER C. WHITTEMORE:
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