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UNITED STATES PATENT OFFICE.

LEWIS HALLOCK NASH OF SOUTH NORWALK. CONNECTICUT, ASSIGNOR TO
- THE NATIONAL METER COMPANY, OF NEW YORK, N. Y. -

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. 418,417, dated December 31, 1889,
'. Applimtiun ﬁled January 24, 1888, Serial No, 261,728. (No model.) |

To all whom it may concerm: . i line z 2 of IFig. 4 and looking upward; and
Be it known that I, LEWIS HALLOCK NASH FKig. 9 18 a vertlcal section of the ignitor-
a citizen of the United States, residing at valve and Kig. 10 is a cross-section thereof

%uth Norwalk, Fairfiela county, and State of | on the line ww of Fig. 9. Fig. 11 is a hori-

5 Connecticut, have invented new and useful zontal detail section of the 10"1111301 and admis- 55
Impl ovements in Gas-Engines, of which the sion-valve on the line 1 w of Fig. 1, showing
tollowing is a spemhcatmn . the passages 7 7’ for the escape of lecﬂ{aﬂe

My 111%111:1011 relates to gas-engines; cmd it | from the admission-valve. Fig. 12 shows -in

-.consists of certain novel parts and combina- | vertical section a modification ot the charge-. -

10 tion of parts,which will be separately pointed | admission valve. Fig. 13 shows in vertma,l Go
~out in the claims concluding this specifica- | section a modiﬁgatmon of the ignitor-valve

‘tion, wherein will be desmnated the several | and its ignition-chamber-forming case, and

novel features of my 111?@111:1011 which I.de- | Fig. 14 is a horizontal section of the same on
sire to hm?e ploteeted by Lhese Letters | the line v v of Fig.13. Fig.15%hows in ver-
15 Patent. | tical section another modification of the 1g- 635
The following is a descmptlon of the ma- | nitor-valve.  Fig. 16 is still another modifi-
chine and the several devices illustrated in | cation of such valve. IFig. 17 shows another
the accompanying drawings, which machine | modification of the 1n111t01* valve, and Fig. 18
embraces the several fe&tures of my inven- | is still another modlﬁcamon of sald VELIVL o
20 tion in total combination. Theseseveral fea- | Fig. 19 represents in vertical section the pow- 70
tures are not, however, }1ece~‘ssamly dependent er-eylmder and 1gniting device, the piston
~on each other exeept as 1ndicated in the | belngshown at the limit of its forward stroke,

~.claims, and they may therefore be employed | the admission- valve open, and the 101111:1011-

- severally in machines differing largely from | valve closed; and Fig. 20 is a 1101’*1301111&1 sec-

2 5' that which I have shown in the drawings. | tion taken through the entrance-passane Cof 75
- Figure .1 represents jn vertical sectmn a- the power- eylmder on the line 2’ #’ of Fig. 19,
“‘LS engine embracing my invention, the igni- | illustrating the gas-flow into the power-cyl—

- t1011—valve and -the .«;Lflm1ssmn valve bemn inder. Flg 21 1epresents theadmission-valve

“shown as closed. Tig. 2 showsin vertical de— in vertical section enlarged,and Fig. 22 shows

30 tail section a portlozn of the ignitor-valve and | the ignitor-valve in per ‘%pE‘CUVE& s 8o

- its ignition-chamber- formmﬂ case, the valve Refermnn to my Iimproved ignitor dewee, I
bemn in position to close the charge-igniting | have shown in Figs. 9 and 22 a puppet-valve
port e and the lighter-port c. Flﬂ 3 show& ror controlling the beveml ports of said de-
the same parts,"the valve being.in pObitiOll to ] vice arranned within an i1gnition-chamber b .

35 close the charge-igniting port ¢ and to open | of the case @, 50 as to open endwise inward, 8s
the lighter- 1)01t C. I‘lg. 4 shows the same | because in the construction shown said eham- |
© parts, The valve being in position to close the | ber opens at ¢ at the top of the. case-a, and

- lighter- p01t ¢ and open the charge-igniting | the external lighter d is placed 1mmedlately

port e. - Fig. 5 shows in detail sectional view | above said opening, while the valve has such.
410 the iunltlon-eha,mber forming case and its | construction as to close endwise againstthe” 90

;jet-supply passage 7. Fig. 6 is a horizontal | chamber-wall by an outward movement T'he
section taken through the ignitor device and | valve for this purpose has a form adapted to
the engine on the. 11ne €T 0 of Fig. 1, showing | 1ecewe an outward pressure when the. charge

~ the jet-supply passage f and 1ts controllinw- is ignited, and thereby keep it closed upon -

45 plug f’. Fig. 7 is a horizontal detail 5@(3‘(1011 its seat. The ignition-chamber is preferably o 5
taken on the line y y of Fig. 3, showing the | formed in the valve-case, since it relieves the
surface-channels 7 in the wmtor—vcllve port | valve of much heat; but the form of said

IV, and their relation to the' jet-supply pas- | chamber may. be \F’_'Ebl“led, as shown in the sev-

- sage f. Fig. 8 1is a horizontal detail section of | eral modifications in the drawings, or other--

‘5o the ignitor-valve and its case, taken on the | wise. Referring to this valve as having the roo
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“and construction particularly shown in
Figs. 1 to 10, inclusive, and shown in the per-
spective detaﬂ,view, Fig. 22, it consists of a

stem A% reciprocating in a guide-bushing or

bearing-bushing A% hereinafter referred to,
and having near its upper end a cylindrical
portion A/, formed at opposite sides with shal-
low and wide longitudinal grooves or recesses
m, the lower portions of which are formed
into deeper recesses m’, cut into the cylin-
drical portion of the valve, to allow the flame
to pass along the side of the valve to the port
¢ in a certain position of the valve. Theup-
per end of the eylindrical portion of this valve
has a conical portion ° and a recess 4 cut
into the top surface of the cylindrical por-
tion A/, as clearly shown in Fig.22 and in the
vertical sectional views of the valve, and has
a cylindrical upper end ~°, formed with a con-
cavity or recess 1’ in 1ts top.

which the cylindrical upper end /i of the
valve may fit loosely, so as to leave a narrow
annular passage around it, and below this

‘opening the chamber is widened, forming an
inclined seat 6° for the conical face h? of the

valve, as seen in Fig, 2. This widening seat,

forming parts, extends below the v&lve-seat |
and termmates in a rounded recess b® and
forming the widest part of the ignition-cham-

ber, and is thereupon again eontmcted to
form & cylindrical 1)01’*1;1011 04, having the out-

let-passageeinits sidenear the upper end sald
passage communicating with the combustlon- |

chamber of the power- cvlindel, and also hav-
ing a smaller jet-supply passage f. The cylin-
drical portion of the valve fits freely in the

cylindrical portion of the ignition-chamber,

the longcylindrical portlonsh controlling the

40 'ignition port. or passage e, opening the same

45

50

when the valve is entirely raised, while the
short 1’-ecessed portions m and the deep re-

cesses m’ leave a permanent connection be-
tween the ignitior-chamber and the jet-sup-
ply passage f That part which operates the
lighter-port ¢ has the beveled joint forming
face h°, adapted to close without sliding frie-

tion upon the correspondingly-formed seat

b* within the ignition-chamber around the
walls of its central opening ¢, 80 as to close
the communication of said chamber with the
external lighter d. "The ignition-chamber
communicates with the combustion-chamber

~of the power-eylinder, through a passage e, at

55

60

‘when the lighter-port 1s freely open.
construction the puppet-valve has also the
function of aplunger-valve, also acting with-
out sliding friction, because it -is not neces-

a point below the bottom of said ignition-

chamber, and this passage is also controlled

by the puppet-valve, which control is best

effected by a cylindrical valve part 7/, adapt-
ed to close such communication at the time
By this

sary to m.;ﬂz_e a elose fit of -this valve part
with 1ts case, since atl the time this part of
the valve is acting the cylinder-pressure is
low, and the gases that may leak by said

The ignition-
chamber b has the central top openinge,into

|
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valve part will be from the charge. The

said leakage may be utilized as a portlou of
the supply to the ignition-chamber to sustain
the torch-flame therem |

In the operation of the ignitor-valve ther

is a time when the cmnmumcatlon between
the ignition-chamber and the inner-wall
passage of the valve-case 1s openmg, while
the valve is not yet seated, as seen in Fig.

75

2: and to avoid a great 10% of gas, whlch

would escape at this time through the hn*hter
port, I provide for temporamly elosnw this
port by forming the outer end of the- valve
into the part h’5 preferably adapted to enter
but not eloselv fit the lighter-port ¢. This
loose fitting of the Valve part 7° into the

lighter-port “has the adv antage of affording a

leakage of gas from the lﬂmtlon chamber
durmﬂ this movement of the valve in order
to sustain the torch-flame in said chamber.
When the valve part /i’ closes upon 1is seat
b*, a perfect joint is effected, and at this mo-
ment the ignition of the charﬂ'e takes place
through the passage m’ and e, “and the press-
ure at this moment in the 10‘1111;10n chamber
acts to press the valve-face upon its seat.
While the valve having the inclined and
cylindrical seat parts A’ and 73 is preferred,
yet their function may be performed by a
single valve part, as shown in Fig. 17, Wh(}l ein
the ignition-chamber 1s formed so as to be
closed off on both sides by the valve part 7/,
the end of which has the inclined face ﬁt—-
ting the seat in the lighter-port. o
In the operation of the ignitor-valve it 1s
necessary to provide a tm(,h -bearing flame

“within the ignition-chamber, which W]H burn

while the 10*11_1t01*_ valve part is closing, and
which will ignite the charge with certainty,
and for this purpose I have shown various
forms of ignition-chambers. Since, however,
this matter will be made the subject of sepa-
rate and distinct applications for patents by
me, it is deemed only necessary to particu-
larly describe herein one form of such form
in connection with my combined valve, it be-

ing understood that my puppet-valve is not

llmlted to any particular formof ignition de-
vice. |

Referring to IFigs. 1 to 12 as illustrating
that part Of my plesent invention which re-
lates to the production of a torch-bearing
flame by means of eddy currents, ¢ 18 the 1g-
nitor-port, by which the ignition- chamber hELS

communication with the cylinder-charge. f

is a jet-supply passage formed 1n the valve-

case wall, so as to open into the ignition-

chamber, 'and communicate with the cylin-
der-charﬂ‘e and be controlled by a screw-plug

80_
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1, acee%mble from the outside, as shown in

IFigs. 2 and 6. As shown in Fig. 6, this jet-
supply passage is formed in the wall having
the ignitor-passage. “When the valve is in
the position shown in Fig. 8, its plunger part
I/ closes the ignition - port e, and the com-
bustible mixture passes thro ugh the passage
f, under the valve, and up along the side of

I. 30
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its plunger pmt ‘as indicated by the arrows
1-‘

formed with - surface-eh‘mnels m and m/, as

shownin Figs.7and 22. Asthesecurrents pass
overthe edﬂ e of the recess 4,formed around the

sides of the valve just abov 1ts plunger part,
they will cause eddy currents within said re-
cesses between the walls of the valve and its
case-walls. - Continuing fo rise, these currents

- will pass fmm these valve- -recesses” up into

the ignition-chaimber, over. its bottom edges,
and under the puppet -valve part, produemw
the eddy currents 3 within said chamber.
Then still rising, these currents 1 will pass

~over the puppet end of the valve and produce
~a series of eddy currents 2

ber to its lighter-port. Having now reached

" the ettemal lighter,the flame wﬂl flash back

20

along the eddy currents
| chambel to the eddy currents 3 and 4 which

-valve.
the lighter-port is clf)sed and the ignition-port

will burn with a steady torch-flame dulmﬂ'
the movement and closed - position of the
(Shown in Fig. 4.) At this moment

e 18 open, so that the flame is commummted
to the charge in the passage ¢, leading to the
eombustmn chamber of the eng ogme, thr‘ounh

| .the recesses of channels m m/.

..30

35

By referring to Fig. 4 of the drawings thef-
special funetmns fmd advantages of the chan-
nels and recesses m” in the Oppos1te sides of
the eylindrical valve portion will be clearly
seen and understood. The ignitor-gas in the
1gnition-chamber will require a fr'eer passage

‘to theignition-port e than the shallow grooves -
- or Ghannels m in the cylindrical valve portion:
can af

ford, and this freer passage is afforded

- by the valve being raised sufficiently high to

45

bring the Shoulders between the cha,nnel% m
and the recesses m° above the edue B> of the

~ recessed portion of the ignition- clmmbel SO
‘that the flame, which 'is indicated by Lhe'

ATTOWS 5 5, may pass freely between the said
qhouldels and the said edge into the recesses

m/,and through them down to the space below

| _the Cy llndneal portlon h' and into the igni-

55

- eurrents 2.

tion-port e.

In order to mcr ease the eﬁet_,t of “Lhe 01113-

ward currents 1 in producing tte reverse cur-

rents 2, I prefer to form the recess h% in the

end of the valve, the effect of which causes a

greater suction action over the edge of the

valve extension /” and gives a greater effect

to the action of the eur *ent 11in ausin o -th‘e.

As befme smt{:d the plung er-vah ) pm*t I

" need not make a contact—-;jomt fitting over the

6o

.thele help to snpply the torch-fl

ignition-port ¢, for the gases that led,h trom

this leakage were great enough it Would not
be'necessary to f:llpp]}T any gas through the

passage f; but in order to hm'e this’ Lomh-'

supplying gas under control I prefer the

plunger-valve part should operate to sub-
“stantially close this port e, so that the jet-sup-
ply will come }_)1‘111(311’)&11}T from the passage f.

To permit this upward free current pas- |
~sage, the plunger-valve part is prefembly

within the cham- |

into the. lgnition-

ame, a,nd if
| pressure of the charge.

I have described and s_hoim a puppet-valve .
as co-operating to produce the eddy jet-cur-

rents for the torch-bearing flame of the 10-

nitor, but my invention in thls particular is

not eonﬁued to such form of valve. TFor pro-

70

ducing such eddy jet-currents I may use a

plug and puppet-valve, as shown in Fig.. 16,
adapted to close from the outsmle of the mm—'

tion-chamber; or I may form the 1ﬂ111t01‘
chamber b in a slide-valve, as shown in Fig.

15, wherein the action of the primary gas-jet

(1n(110ated by the upward-standing arrow 1,)

will cause an eddy jet in the valve-chmnber_

b, in a manner substantially as indicated in
[‘w 3.. I may also use other forms of torch-
;]ets in connection with the combined ignitor-

valve—as, for instance, a whirling Jet as
shown in I‘w 14; or I may use an expand-

g 1612:%1‘(11[10-[)&55& e of ordinary form for

supplymw the ignitor- Jet in conneetwn with
my combined Valve. - |

One advantage in the use of my improved
puppet-valve is the fact that it controls all

the ports, and may be operated 1ap1d1y, Con-
sisting, as 1t does, of a single moving part

having a positive 11’101;1011

The valve for controlling the admission of
the charge to the power- cylmder is also of
the puppet form, and the matters of improve-

75
S0
9o

ment embodied in it are a construction which -

tends to remove foreign substance which
may collect upon its faces, a construction by
which it is made capable of yielding in body

to accommodate it to changes which may oc-

cur 1n the case-seat, a provision for such
valve or valves for permlttmu'_the escape. of

leakage, which may be due to theirimperfect

form, and to a provision whereby the valve is

free to take up its own joint-forming posi-

ICO

105

tion without restraint from 1tS opemtmu -CON-

nection. - -
‘The gas-supply pipe M enters a chamber N

-below the seat forthe charge-admission valve,
the upper end of said seat opening into. the

110

passage ¢, communicating with the combus-

tion-chamber, as shown in Figs. 1 and 19.
I prefer to make the charge-~admission
valve in two independent parts, each form-
ing a separate valve, one placed above the
other and. controlhnfr the same passage, and as
they pelform the office of a single valve I pre-

ter to treat them as such in thlf-': &peuﬁmtlon
The advantage- of m&kmfr this valve in two

independent pm’-ts 18 that each part is thus

other. Such independent action is of special
advantage in case any foreign substance
should lodge upon the seat of one valve part,

so as to cause leakage of such part. Thenthe

other part will form a joint and sustain the
The upper part ¢ of
this valve prefembly has its stem fitted in an
upper case-guide, and is prcferablyconrbroll(,d

1_15'

120

free to makeits own joint independent of the

125

130

by a spring 25"' while the lower valve part wis

itted in

preferably controlled by the stem s,

a-lower case-gulde, and which stem I prefer
to connect 1008@15; to the lower end of ashort -




- stem upon which this lower valve part v 1s

IO

mounted.

The stem - eonneetlon as shown, 1s made

by a loosely-fitting smew-thread but how-
ever made, such jqining should allow ample
freedom of motion to permit the valve to seat
itself without restraint and without interfer-
ence with its joint-forming function. The
short stem of this lower valve part extends
upward into the upper valve part ¢ to lift it,
so that the two valve parts operate together
in controlling the admission of the ehdrne

“Both parts are preferably made hollow 1:0
form thin yielding walls, so that as the valve

wedges downward upon its tapering seat
these thin walls will yield so as to fit accu-

- rately upon the seat, even if the latter shall

20

have been distorted from any cause,and thus
a tight joint will be insured. ,

In the seat of the valve-case I prefer to
form a groove 7, so as to divide the seat into
two sectmns and this ﬂ‘wove may be con-
nected by a wall passage 7’ , Opening to the
air at the side of the case, as seen in Iig. 11.
The object of thus separating the two valve—
seats by the groove 1s to collect any gas that

“may leak by the joint-forming faces of one

30

of the valve parts and allow it -to pass out,
instead of being forced past the joint-form-
ing face of the other valve part.

- cape provision renders it impossible for any
- leakage of gas to pass the combined valves.

3>
4o
5
50
55

6o

_'When the va,lve parts are raised together to
admit the charge, there would be a free es-
cape of the gas tthUD‘h the aforesaid valve- |

seat .groove, and in elwinec; using a com-

| p1essed cha,rﬂ'e this loss of gas Would be con-
- siderable.

In such cases I would omit the
passage ' and form a leakage storage-cham-

ber between the valves, as shown in Figs. 1,

19, and 21, wherein such storage-chamber i,s

formed by the upper hollow valve, and for

this purpose the valve parts are slightly sep-
arated, With such provision for the storage
of leakage, suppose the upper valve part to

make imperfect seating, the gases leaking

by it would collect within the valve-chamber,
oradually filling it, but some time would be
consumed in so doing; hence the lower valve
part would only have to resist the pressure
of the gases contained in the said leakage

storage- chamber which pressure would be
much less than that of the charge, and in-

rapidly-running engines the piston would ad-
vance so quickly as to lower the pressure of

the cylinder-gases before the pressure in the

storage-chamber would accumulate to any
oreat extent, and the said chamber hence
will act to hold the leakage gases only mo-
mentarily. Then as soon as the valve opens
to admit a fresh charge to the cylinder the

stored gas instantly escapes ahead of the

fresh incoming gases and all pass into the

~cylinder together as the charge. Thisleakage

storage-chamber may be tormed in the case

as well as in the valves, and for this purpose |

This es-

418,417

valve parts can be placed far enough apart,

to serve the purpose.

In Fig. 12 I have shown an admission pup-
pet—va,lve of one part only, which, in connec-
tion with the seat-dividing groove, operates
in substantially the same manner as the two-
part separate valves. . When the valve shown
in this figure is made hollow, I prefer to par-
tially fill the interior of the valve by a loose
plug 7%, which acts as a shield to protect the

75

thin V&lve-walls from the direct eontact of |

the hot gases of the charge.

In an appllcatlon for a patent filed by me
December 30, 1886, under Serial No. 222,990,
I have shown and described a gas-engine in
which the waste gases. are driven out by the
incoming charge, and In which the gases are
prevented from mixing by means of one or
more perforated plates placed in the entrance-

_80 .

passage, so0 as to divide it into a series of

chambers. My present invention contem-

plates the use of such entrance-chambers, but

with separating-plates having central open-

ings of less diameter than scud chambers,

whereby to prevent the mixing of the gases,
and I have shown such 1mpr0vement in Flﬂ's
1,19and 20. Referring to these figures, I pre-
fer to form the main supply—passage for the
engine in a separate cap or hood A, placed di-

rectly over the cylinder and forming the end

chamber of the series. The charge enters
from the admission-valve through the pas-
sage B from the valve-chamber passage ¢, and

| passes through the cap-passage C into the

cap-chamber C’, from which it passes through
a central opening D in an inner cap-plate

into a chamber E, which opens into the cyl-

inder proper by a central opening formed in

a plate I, the upper central opening D being
of less diameter than the chamber C’, while
the central opening of the inner plate Fis of
greater diameter than the opening D.

In Fig. 19 the p’ ‘ston is shown in its lowest
p051t10n uncovering the exhaust-portsI, which
open into the e*{haubt -passage K, so that as
the combustible mixture flows 111130 the cylin-
der through the entrance-openings of differ-
ent dmmeters the waste gases are thereby
forced out through the exhaust ports.

The action of the entmnce-passao*es 1S as
follows: The charge entering in currents
through the passage C, as 111d1cated by the
arrows, flows into the ch&mbet' C’ under a
high velocity, and these currents naturally
circulate around in and in contact with the
walls of said chamber,

interference before they reach the center
opening D.  They are now ready to flow
through the said opening in a solid stream,

duced velocity of flow, into the ne_xt chamber
E, from which chamber they expel the waste

cases of the previous charge, and then pass

through the center openinﬂ-‘ in the plate I
in a solld column, carrying the old charge

the groove 7 can be made large enough, or the | ahead of the column w1th0ut eddy curlents

during which time
| they gradually lose their velocity by mutual

9o

05

100

105

110

I15

I120

r25

| without eddy currents and with a greatly re-
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and without 1111}{111'3' theremth
series of chambers and I large enﬂ Ines more
than two would be desu" able to per feetly Con-

trol the enterlnﬂ charge.
- In Fig. 11 have shown the operatmg con-
| 116013101113 of the crank-shaft with the ignitor

puppet-valve by the rod ¢, with the admmsmn-
valve by the rod 72, and with the piston by

the rod 73, and the strokes of these parts are
ad] usted for' the proper 0pei‘at10n of the en-

”’1116

It wﬂl of course be understood that my in-
vention is not limited to the precise devices

and combinations of devices herein described
and illustrated, as many modifications in each

and all of them may obviously be made with-

out affecting the prmmple or e*ﬁe:eeedmn the
scope of my invention.
I claim—

1. In an ignition devme, the combination

~of an 1ﬂmuon chamber and suitable devices
for causing therein a primary jet-current,
~and a Secondamy eddy current induced in said

chamber by the action of

sald primary cur-
rent, substantially as described. |
- 2. In an ignition device, the combination

of an 1ﬂ*111t10n chamber and suitable devices

for causing therein a primary jet-current,

and a Seeoudﬂry eddy current induced in said
chamber by the action of said primary cur-

‘rent, with a valve controlling communication
between said chamber and an external lighter

~ and the charge, substantially as descrlbed

35

5. 'I'he combination, in an ignition dewce
of an wmtmn-eha,mber and a posltwely-mov-
ing puppet-valve (31031110 with the pressure in

said chamber at the instant of the explosion

of Lhe charge, substamtla,lly as deseribed.

LO

. The eombma,tlon in an ignitor device,
of &1110‘11113101’1 ehamber ports eommumcatmﬂ

between said chamber emd an external hnhter |

and between said chamber and the eharo'e
with a positively-moving puppet-valve-con-
trolling said ports and closing with the press-
ure in S&ld chamber at the umtmzat of the ex-

plosion of the charge, subbtm‘rmlly as de-

. seribed.

o
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5. The combination, with a clS-ellﬂlllL, of

a double puppet—valve and 1ts case-seat, hav-
ing separate joint-forming faces 01051119 the.

same passage ab the same time, substantmlly
as described. |
6. An ignition-valve ha,vmw three port OPp-

erating fa,ees the middle one of which is in-
.f_,hned to the 1111e of 1ts movement, in combi-

nation with an ienition - chamber | substan-
tially as de.sellbed | |

7. An ignition-vaive having three port Op-

erating faces, the middle one _of which is in-
clined to the line of its movement, in combi-

- nation with an ignitor-chamber having a
- lighter-port, an inuer-wall passage, and an in-
- termediate valve-seat corresponding to the

'.65

Inclined face of the valve, substmnla,lly as
set forth.
8. The 001111)111&1:1011 with a

erture -between the emmbers substantially

gas-en gine, of

I may use'aya double puppet-valve and 1ts case- &amt hav-

ing separate joint-forming faces hawnn aQ
1eakawe storage-chamber fermed between the
said JOlllt founmﬂ‘ faeeq Suh%‘r&ntmll y as de-

scribed.

9. The eomblmbtlon w1t]1 a G&S-(,Hﬂllle, of
a double- seated puppet valve, a case-seab.

‘therefor, and a passage dw;tdmo said seats

and connecting with a waste-passage, whereby
to prevent the fouling of the (,har'ﬂ'e sub-
stantially as descrlbed S --

10. The combination, in an ignitor devwe,
of an 1gnition-chamber hm*mﬂ an end lighter-
port ¢ at its top, lateral recesses at its bot-
tom, and intermediate inclined seat-forming
Walls, with a puppet-valve having inclined

'TD
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Joint-forming faces, and side recesses beneath

sald faces, wheleby to produce eddiesor sec-

011da1*y currents in the gas entering the ig-
nition-chamber, qubsmntmlly as described.
11. In combination with & oas-engine cyl-
inder, an entrance-passage 11f1t0 the end of the
same having pdltltIOﬂb formed with central

apertures increasing in diameter toward the
end of the cyhnder Subs’rantmlly as de—-

scribed.
12. Inag
bers formed at 1ts mlet end commumc&tmw
with each other and with the cylmder Lhrouwh
central apertures of increasing diameter to-—

55
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gas-engine, a eylindet havinﬂ* cham-

95.

ward the end of the eyhnder substﬂntmlly as

debcmbed -
13. In combination with a gas-engine cyl-
inder, two chambers (,Ommunlcdtm ¢ with
each other through a central apetture and.
with the cylmder through a central a,perture
of a L:wﬂ*er diameter tlzm the concentric ap-

as desecribed.

14, In combination with a gas- ennme (,yl\

inder having an upper open: e11d a cap over

the said open end having the g a%—emtmnce

IOO

B T
"""lhl.;_"l_I

passageopeningin it and formed w1t11 a cham-

ber having a central apertureinits upwardly- -
bulged bottom.. anca plate over the open end
of the cylinder having a central aperture of

| a greater diameter than the registering aper-

ture in the bottom of cap and forming a cham-
ber between it and the said bulﬂ'ed bottom
subs‘oantmlly as described. .

. The Combllmtlon with a conm&lmlet

]’IO

' alve seat for a gas-engine having an annu-

lar channel or ﬂloo've in its seat—forminﬂ" face,
of two co- Opela,tlnﬂ but loosely- conneeted
conlical valve portions ttmtr in the seat and
having a chamber formed in the upper valve |
open atthe bottom and having the space be-
tween the meeting ends of the valve portions

registering with the chamber in the seat,

substa,ntlally as described. |
16. The combination, with a GOHIOELI mlet-—

valve seat for a gas-engine, of an upper valve
portion fitting 1]1 the upper part of the seat

playing freely in the same and having means
for seating it, and a lower

valve 1)011:1011 fit-

120
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ting in the lower part of the seat and having
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means for reciprocating it and bearing with
its upper portion against the upper valve por-
tion, substantla,lly as described.

17. The combination, with a conical inlet-
valve seat for a gas-engine, of an upper valve
portion fitting in the upper part of the seat
playing freely inthesame and havingaspring
foreing it to its seat, and a lower valve por-
tion fitting in the lower-part of the seat and
provided with a reciprocating and loosely-at-
tached rod, and with an upwardly-projecting

- stem bearing into a recess in the upper valve

portion, substantially as described.

18. The combination, with a conical inlet-
valve seat for agas-engine having an annular
oroove or channel of an upper wﬂve portion
httmg* in the upper portion of the seat above

- the channel and having means for-seating it,

20

and having a recess or chamber formed in it

open at the lower end, and a lower valve por-
‘tion fitting in the seat below the channel and

provided with means for reciprocating it, and
with a stem projecting upward into the cham-

- ber of the upper valve portion supporting the

25

3.0

35

same, substantially as described.
19. The combination, with the conical inlet-

‘valve seat for a gas-e nﬂme having the annu-

lar channel or groove 7, of the upper valve
portion &, ]mvuw the spring t/, forcing it to
its seat above the channel and hauwnn the

chamber formed within it open at the lower-

end, and the lower valve portion wu, having
its reciprocating stem s secured movably in
a socket at its lower end and having the up-
wardly-projecting stem supporting the upper
valve, substantiaily as described.

20. The combination, with the conical inlet-
valve seat O, formed with the channelr, and
having chamber N below it recelving the sup-
ply-pipe M and gas-passage ¢ above 1t, of the

“upper valve portion 7 having spring #’, the

lower portion u, hzwmn the upwardly- pl‘OJeCt—
ing stem and the dOWIlWELl dly - extending
Soeket and the stem s, loosely secured in the
socket and having means for reciprocating if,
substantially as deseribed. _

21. In a gas-engine, the combination of the
ignition-chamber b, havin

with the recess 0% having upwardly-curved
edge 1% and the eylindrical extension 0%, with
the reciprocating valve A® having the cylin-
drical upper end /. and the conical face i’

and formed with the recess 4 and cylindrical

portion /i/, and channels m and recesses m/,
as shown, and for the purpose specified.

22. The combination of the ignition-cham-
ber having the upper seat formed with the re-
cess 07, forming edge 0°, and the cylindrical
extension b, having inlet-passage f and out-
let-passage e, with the valve having the upper
seating portion and formed with the cylin-
drical portlonq h and with the channels m
and recesses m ,.:18 shown, and for the pur-
pose specified.

In testimony whereof 1 have hereunto set

my hand in the presence of two subscribing
witnesses.

| LEWIS HALLOCK NASH.
Witnesses:

JNO. H. NORRIS,

PERCY MACCALLUM.

o g cylindrical out-
let ¢ and conical valve-seat 0% and formed
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