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: To all fwhom fz,t mm; concern: R
 Beit known that I, LEWIS HALLOOK NASH |
a citizen of the Umted States, residing 113‘
| Brooklyn in the county of ngq and Stateof
| ‘New York have invented new and useful Im-.
- pmvements in G‘ras-]]ngmes, of which the fol-

Unrren STaTss

PATENT *:‘ FFICE.

LEWIS H NASH OI‘ BBOOKLYN ASSIGNOR TO THE N ATIONAL \IDTER
OOMPANY OF NDW YORK N Y.

' _GASeENGINE.

SPECIFICATION formmg part of Lettels P&tent No 2'71 902, da,ted February 6 1883

o Applmatmn filed May 19 1882,

(1\’0 model ) .-
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lowing is a specification.

- I have improved that class of motors in~
~ which a mixture of combustible gas or vapor
JO

and air is nsed as the source of power by be-

~ ing ignited within a cylinder containing a pis-

. ton, so as to impart motion to the same by the
~ expansive forces thereof; and the improve-
ments relate mainly to the means employed
for introducing the gases, cutting off the sup-
- ply, igniting the gases within the cylinder,
-::md excluding the waste gases therefrom.
- The invention consists, first, in prowdm ga.l
;mlve and lighter combined in one piece, op-
erated by an eccentric or crank, which shall
- perform all the functions of adm1ttmg the |
- gases, cutting off the supply, lighting the
~ charge, allowing the gases to expand, driving
-~ the piston forward untﬂ the expauswe force-i*
o,
| 5,tract or condense, thereby pmducmg pa,ltml
vacuum,whereby thepistonisreturned through

| _. 0

i".:3¢;

4o

& partwn of its stroke by atmospheric pressure

~ acting against its external end, and. then dis-
charging..the waste gases: through the inlet-.
- port; and, second, in the method of llghtmg'
the gases in the cylmder which consists of a
- series of Jets lighted one: aftel another, and in
- - areservoir or chamber, by means of which a
- 35
‘hereinafter more fully deseribed.
~ Reference being had to the accompanvmg_.
- :-.drawmgs, making part of this specification,
© Figure 1is a longltudmal section on the line
z % of Fig. 2, showing in elevation the relative
~operative movements of the piston and valve,

continuous flow of gas 18 secured as will be

~.one side only of the piston-and cylinder being

- shown.

-2, showing the position of the piston and valve |
at the instant the valve closes and ignition
TFig. 4 is a like section, showing

' takes place.

50
o 'admlssmn of gas and air to the cylmder

valve removed, on the line 2 2 of Fig, 1. TFig.
3 1S a longltudmal section on the line z x, Fig.

the inlet- ports uncovered in position for free

Fig. 2 1s a transverse section: of the
cylinder and valve -casing, with the piston and

o _; 45

Fig. |

on the line z 2 of Fig. 2

| cationin Wthh the reservoir is dispensed with.

- Like letters of reference-indicate hke pal ts
in all the figures.

Referring to Fig. 4, I? is the piston.

KK/ K2 are. SthIOIlS of the valve formed by
cutting it away to form the echambers L and V.

through the ports and openings O,m, H,and E.

and B, and serves as an 1inlet for the air, and
an outlet for waste gases.

lighter space L, and by which the gas is Sup-

to light jet » at every stroke when the valve

cylmder C. -
-n' . represents a pass we whlch Bonnects mth

-'port E.
"Hisa p&ssmge through Wthh the oas. es-

15 Jisa longltudmal Sectmn through the valve
2, showing the lighter- °
Jets T and J; and Fig. 6 represent% a modifi-

R is a reservmr, into which gas is admltted a
through the pipe I2, and from which the jet J.
is supphed in a continuouns stream throngh the
passage d, and from which it passes to the cyl -
J-inder thmun‘h the opening m. |
- The chambel V registers with the, ports O' N

1o

plied to the Jet J. The purpose of this jet is

'the passage d, and thmugh which a jet of gas
enters the cylmder its function being to ignite
the gas in the cylmdel when 1|3 reaches the._ -

55

60
O is the space in the cylinder W, into which -
-the mixture of gas and air is bemg admitted . -

- K’ 1s that portion of the valve formmg in
'-this case what is technically Lknown as the
“shield,” and its function is to prevent the
._ lgmtlon of the gas in the cylinder until the
-\ parts assume the position shown in Plgs

and 3. There is an opening, d, throngh the
valve, which connects the resewmr w1th the

° 75

3

is in the position shown in Fig. 3, while the
purpose of jet n is to llﬂ‘ht tha gases in the'

| 90
caping from the reservoir R and not GOHbﬂ[}lEd o
by the jet J can pass to the cylinder through-
IE. This is a matter of much importance, for

without this provision all the gas passing

through & from R when the jet is not burning

open air.

ing, its office being to llght the jet J at every
'remlutmn of the engine.

95

wonld remain in chamber L or pass into the

T, Fig. 5, is an external Jet supplled w1th_..
gas from the pipe I’ and kept constantly barn-

100

The external lighter; T, burns centlnuously,' _



-

~and 1ts purpose is to light the jet J at each
stroke of the piston when the valve is in the
position shown in Fig. 5, the jet # serving to
light the gases in the cylinder C, and both
¢ jets are extinguished at every stroke. -
- In the operation of the engine, the valve be-
‘ing in the position shown in I‘lgs 4 and 5, the
jets J and n having been extinguished by the
- previous stroke of the piston, the permanent
10 jet 1 lights jet J. (zas, entering through pipe
I, supplies J and fills the reservoir R through
the passage d, and enters the cyhnder through
the passage m, the valve, moving back into the
position shown in Fig. 3, is closing the reser-
15 voir R and displacing the gas therein. Now,
when the valve is moving into the position
shown in Ifig. 3, there is a time when chamber
"~ L is opening communication with port-E, and
when this opening is wide enough the jet J will
2o light jet # ; but the exact amount of opening
required for the flame from J tolight »# cannot
~ be absolutely determined, s0 there is a time
while this opening is bemg made any instant
of which the ignition may take place. This
25 movement of the valve may amount to one-
- sixteenth of an inch, " It is important that in-
- let I be closed before this explosion does take
place, and therefore to make sure that the in-

let I shall always be closed such closing is |

3o made just before the port I is opened, thus
shutting off the supply of gas from jet J : but
the valve has yet a small movement to make
before port E is opened enough to light », and

.as the supply of gas to jet J is cui off this jet

35 would be extinguished before this, if it were
not for reservoir R. Since reservoir R is full of
gas and valve K is moving into it, the gas in
K can only escape through passage d and ont
through jet J and n. Therefore, although inlet

40 1 and the jets J and » are still maintained by
gas from reservoir R while the valve is open-
ing port E until the ignition of the charge, still
all the gas in R will be forced out through J
and » as the valve moves backward, said gas

45 being burned until the valve has completed
its backward stroke, at which time jets J and
n will be extmgulbhed Thus it will be seen
that by means of reservoir R the stream of gas
I prolonged through J and » until after ‘the

5o 1gnition of the charge, thus making the lighter
act quickly and certainly. The valve now be-
gins its forward stroke, and reservoir R is re-
ceiving the waste gases from the cylinder until
I is opened again, when the gas through d

55 fills the reservoir agam, forcing out some of
the gases from the reservoir; but 1 before the fuel
begins to waste through the passagem and be
lost with the discharged gases from C the pis-
ton begins its next forward stroke, and the

50 gas from the reservoiris reqmred for the next
charge. -

When the engme isnot rmmmg at full power
| the charge of gasin the cylinder C isnot large

. enough to produce a mixture that will explode

b5 1nstantly,andalittlejet of flame from J through
the port E might not lightthe charge; but by

e . 271,902

(./ when jet Jhghts jet » 1t presents a broad:
surface of flame to the cylinder-gases in O,
and they take fire immediately. .

It will be seen from the foregoing descrip-
tion that a series of jets, I, J, and n, are pro-

llghted one after another, until the final i 1gm-
tion in the cylinder takes place
1t will also be observed that by these-me_ans

70

~vided, the two latter of which-are successively

75

a continnous flow of gas to the cylinder is kept

‘up until the instant of explosion without the

use of an independent cut-off or a check-valve

in the gas-passage to prevent the gas being
‘blown back into the supply- plpe when the ex-

plosion occurs.

It is not essential that gas only should be
admitted to the receiver R, for a mixture of air
and gas 1n proper proportion will produce the

| same results, and in some cases it will be ad-

vantageous to so proportion and mix the air

and gas before its admission to the reservoir,

8o -

for a continuous jet of mixed air and gas forced

into the lighting-chamber would continue to

g0

burn after all the air it contained had been

consumed.

When gas alone is used the jet J should be
SO dlre(,ted that it will carry all the waste gases
out of the chamber through the port a, so that

may be filled with pure air; otherwise, in-

1stead of 1gniting the jet n when the shield X’
uncovers the port E, 1t would be extinguished

by excess of gas in the chamber. Thisis par-

ticularly true of small motors. In large ma-

chines the direction giventhe jet would not be
material, for in such cases the chamber would

materially affected by the comparatively sma]l
accumulation of waste gases. |

The construction might be so modified as to
dispense with the receiver R when such a sys-

the passage leading to the supply-pipe, and

95

100

contain so large a quantity of air as not to be

[0§

tem of jets are employed by providing an ad-
ditional inlet, as at I, placing a check-valve in

110

providing a suitable cut-off to preveunt the in-

tHow of gas to the cylinder during the outflow

of the waste gases, and again admit it when

such gases have escaped and fresh air is en-

tering the cylinder,
In Kigs. 1 and 3 the positions of the Valve
and piston are shown at the instant the mixed

air and gases in the cylinder are ignited, the

sections of the valve K’ K? having closed. all

the ports and passages except H, which opens:

I1§

I20

into the now closed lighter- chamber L. The -

gases,having beenignited,now eXpand drwmg
the piston rapidly forward, in the meantime

losing their heat by expamlon and radiation,
so that when the piston has reached the outer

the cylinder will have fallen to that of the at-

125
end of its stroke the pressure of the gases in

mosphere. While the crank is moving over

the center and beginning its backward stroke

the gases will be giving out$ more.of their heat
to the cylinder, so that when the piston is just

beginning its backward stroke the pressure of

the gases within the cylinder will be made less

- having a Jet 7oy OF gas 1ssuing into the cylmder I than that of the external air. Hence the ex-

130




- _'__'4:0

: 271,902

___ternal alr wﬂl farce in the plston untﬂ the n‘ﬂ%es
 in the cylinder have been raised to the press-
" ure of the atmosphere, when the valve opens,
allowing them to escape into the air at the
time the eccentric S has reached the position
“indicated.at 2. The section K’ of the valve

~ 1OW Opens theport BE,and the waste gﬂqes pass

- out through V and O into the open air until
. the crank ¢ arrives at.the point ¢
IO

‘The pis-

P ton, now advancing, draws in air through the:
SN -'_-.pa,ssages 0, V,.and E, and gas through m and
L ~ H until the crank arrives at the point indicat-

ed by ¢/, when the valve again-closes the ports

- Eand m and at the same time opening com-
mumcatlon between the lighter space L and
the port E, so that the. gases are lighted - for |

. anothel stroke,

20

- 25

It will be observéd that air is admltted and
tke waste gases discharged through the same
port, which admits of the use of a xery Sin-

ple valve mechanism.

~ It'willalso be observed that the engine m:;w
. be made. double-acting by prowdmg a. valve.
and system of llghters for each end of the cyl
inder. |
Referrmg to. the Lighting bystem it w1ll beﬂ
observed that, in addition to thé& jets T and J.
‘heretofore employed 1 have provided a jet, n,

50 located as to enter the port E at the mo-

30

‘ment when it is desired that ignition shall
take place, when it will qmckly catch the.
- flame from - the chamber and commumcate it

- - 1o the gases in the cylinder.

35

" Dby the constantly-burning jet T, and at the
. same time all the waste gases remaining in

- the chamber I escape,. allowmg it to be filled
As the valve advances to the

alrin the chamber L to keep the jet J burn-

“ing, and all the gases as fast as formed are
‘drawn away throuﬂh the hole H untll the
chamber . L commumcates with the port B,
when the flame.lights the jet #,. Whmh again. |
K’ K2, forming chambers L and V, and pro-
vided mth the passages d and %’ 'subqtau-
stantially as described. -

o

6o

the piston,

‘cylinder are lighted.

The Gperamon is as follows: The v alw.*e be _
ing in the position shown in Fig. 5, the Jet J

passes out from the chamber L, and is lighted

with pure air.
position shown in Figs.3 and 6 there is encugh

lights the charge in the cylinder. Both jets.
J and m are extinguished at each stroke of.
The function of the reservoir R
is performed as follows :- Gas is admitted to it |

_at any point in the casing, as at I or I2, the
~valve K being so arranﬂ'ed as to shut Gﬁ the

supply to the. eylmder before the 1gmt10n._ -
- takes place.
the waste gases the reservoir R is enlarﬂ‘mg,_
. 80 that it becomes filled witlh gas, and when

Whﬂe the plStOH 18 presun o out;

~ the piston begins its forward stroke gasisad-.|
 mitted to the cylinder through the. pa,ssage My

~and when the influx of gasis shut off at I’
the valve entering the reservoir forcesout @ |
-stream of gas through the passage d, thereby | -

keeping up a contmuous flow of gas through.
~ the jets J and n, so that there will e no in-

terruption . of the. jet until the gases in the |
It will therefore be ob- j_ |
~ served that the functlon of the reservoiristo |
- hold the gases from passmg into the cyhndm

'
||||||||||||||||

)

while the waste oases are escaping therefrom,
‘and at the proper time supplying it with such.

gases, and constituting in conjunction with }'_71:1'_: o
the valve a force-pump, by means of which

the jets Jd and n are supplied with gas to 1g
mte the charge in the cylinder.

In the modlﬁcatmn shown in I‘w 0 thereb |

ervoir.is dispensed with, the operatnon of the

cases. |
I claim—

The posi-

75

| Jets being the same as %bove described, the - -
gas bemg supplied to the engine through a .
‘valve in any convenient manner.
tion of the inlet and discharge passage is the
same as before, making the same combination

with the eccentrlc and piston as.in the other S

8o -

1. The method of ol)elatmg an exploswe"'” |

‘gas-engine, which consists in @dmlttmg to the |
-;_WOI‘kmg -Cy lmder a charge of gasfrom a res-
‘ervoir or other source of supply, and acharge

of air from a separate chamber, igniting the

same by successive jets, and finally discharg- '

‘ing the waste gases through the same port
and chamber by which the charge of air 1s__'
1 admitted, substantlally as herein set forth.

90. '

2. A gas-engine in which a charge of gas is_ | . |

admitted to the workmg cylinder from a res-
‘ervoir controlled by a suitable valve, and a
charge of air from a chamber formed between

the plStOHS of the controlling-valve, and ig-

cylinder at the point where the explosion is

o5

nited by means of a jet supplied with gas s |
from the reservoir, conducted through the
‘main valve.and introduced into the Workmg 100
‘desired to take place, substantmlly as herem o B
set forth. |

3. The, coinbmatlon mth the reservoir R

,cmd the chamber L, of the jets J and » and the.

cylinder W, arranged and operating substan-

4. The combmatmn of the resel vmr R, cham-

‘ber V, lighter-space L, port E, jet n, and the
_{cylmder W, substantmlly as shown and de o

SR

seribed.

1’65._] -

.._tlally as deqcnbed and for the pmrpase set |
‘forth | "

110

5. The valve wmposed of the s.ectmnsh

6. The combination of thé Lyhnder W, p01t .
m, reservoir R, chamber V, and jets J and 'n, o

.-substantmlly as set forth.

. The. combination of the 'cvhnder W res

and n, substantlally as de

-_m; hand in the pleseuce of two subscrlbmg
-mtnesses

LLW’Ib HALLOOK NASH

Wltnesses - |
W, M. BROWN,

CHRISTOPHER C. WHITTEMORE

120 .

_;ervou R, port m, chamber V, ports o zmd K,
‘and means, substantially as descrlbed for i 1g
niting the explosive mixture in the. cvlmder o
8. Thg combination of the cylmder W, res- o
ervoir R, chambers V.and L, ports m O E H,
and JGtS T, J,

;scrlbed f01 the purpose specified.

o
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