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UNITED STATES

PATenT OFFICE,

LEWIS H. NASH, OF BROOKLYN, ASSIGNOR TO THE NATIONAL METER COM-
PANY, OF NEW YORK, N. Y.

COMBINED FUEL-CONVERTER AND GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. 322,062, dated July 14, 1885.

Application filed November 27, 1882. (No model.)

To all whom it may 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
z New York, have invented new and useful Im-
provements in Combined Iuel-Converter and
Gras-Engine, of which the following is a speci-

fication.

My invention is directed to a combination,
1o Wwith the valve system of a gas-engine, of a
gas generator or converter for producing and
supplying gaseous fuel under pressure direct
to engines working upon the principle of re-
celiving and igniting a mixture of air and gas
15 Within its cylinder to produce power by the
expansive force of the air introduced under
compression and heated by the combustion of
the charge, By this combination liguid fuel

is subjected to a preliminary preparation un-

2o der high heat to produce a gaseous fuel thab
will ignite and burn freely under a compara-
tively slow combustion without producing
sediment 1n the cylinder. This preliminary
preparation of hydrocarbon oil is to effect the

25 decarbonization of the liquid fuel by steam
under sufficient pressure to drive the gas so
produced and prepared out of the generator
or converter directly into the engine, where it
is used without farther compression, thus pro-

30 ducing a generator which not only prepares

“the gaseous fuel, but so prepares it in direct
communication with the engine without com-
pressing the fuel by mechanical means. The
fuel so prepared isintrodunced separately with

35 air under compression into the cylinder so as
to burn completely in air, so that the heat of
combustion must of necessity be given firstto
‘the air and be used in expanding it. Thus a
comparatively small charge of fuel will give

4o sufficient heat to increase the pressure of the

oases as high as 16 18 practicable to use them,

as contradistinguished to that pressure pro-
duced by an explosive charge, in which the
heatis rapidly abstracted by the engine-walls.

In using the explosive mixture the temper-

ature produced at the instant of ignition 1is
very high, and i1t fallsalmostinstantly through
the absorption by the engine-walls, so that al-
most the whole heat at the highest point is

50 lost. By my preliminary preparation and

method of burning the gases they do not con-

45

tain sufficient air in such preparation and use

to burn instantly within the c¢ylinder, and
therefore no such high temperature 1s at-
tained; but the heat developed by the com- 55
bustion of the fuel is rapidly absorbed by the
air, so that it expands, driving the piston.

- The amount of time required in this com-
bustion may be regulated to some extent by
the amount of air supplied to the gas within 6o
the engine. A larger amount of air will pro-
duce a quicker combustion. |

- The gas producer or converter is adapted

alike for crude petroleum and for the light and

more volatile oils, the object being to convert 65
the combustible into a decarbonized gaseous
state and force i1t from the converter under
pressure sufficient to drive it into the power-
cylinder as it is so produced, and thus avoid
compressing the gas aund air within an air- 70
compressor or by the back-stroke of the en-
gine, as now done.

In gas-engines as now used a residuum of
carbonaceous matter 1s left in the cylinder by
the previous charge, which often retains its 7:
high temperature, and a spark of the hot mass
might light the charge prematurely. More-
over, such accumulation prevents the proper ~
working of the engine; but by decarbonizing
the gas by steam, and with a supply of air in 8§¢
the cylinder only sufficient to completely burn |
the charge, the gas will burn clean and leave
no deposit, since all the constituents of the
fuel which will not evaporate into gas will be
left 1n the generator or converter and can be 8:
removed, keeping the cylinder and its con-
necting-pipes free from the collection of car-
bon. | o

This gas generator or converter adapts the
gas-engine for general use where there is no o
cas-supply available and it is desired to use
liguid fuel. The liguid fuel is reduced to a
gaseous state in the presence of steam under
a very high temperature 1n the generator; and
the oxygen of the steam uniting with the car- gz
bon of the oil forms carbonic acid or carbonic
oxide, leaving prinecipally hydrogen gas un-
der pressure sufficient to pass directly into the
engine. | |
- In reducing any hydrocarbon oil for use in 100

a gas-engine, 1t is only necessary to introduce

enough steam to combine with the carbon of




 duced in the mixing chamberor tube must be .
. sufficient to overcome whatever: pressure is
being mfuntqmed within the power-cylinder
| ‘The preparation of the gasun-
. der pressure in the generator avoids the use

of ag

IO

;;fmd Steam to L

of Lhe engiie.

| fthe 01] so that the resulting product shall be
This 1s eftected. by causing the oil .
ow 1nto a highly-heated cham- -
~ber 1n regulated quantities in spray or jets in

contact w ibh the heated surfaces of such chfun-- |
ber

The ples&ure under whlch the gfl,s 18 1)10-

2as-compressing

In such capacity the con-

 verter forms both the generator and a pump,
and constitutes an attachment for and an im-

25

10

50

6o

portant factor in the operation of the engine
. 1n the particulars stated and in the particu-
- lar of colleeting all the matters of deposit re-
- osulting {rom: the production of the ¢
. ther (31)5 pwvems then depo&.lt 111 th(, enmne-
cylinder. |

Thec “Lccmnpfl,nylnn drawin oS lepl Eb(,llt ag

-1) ‘odueer or converter LOlllblllGd with the mlv |
system of & gas-engine, in which Figure 1l rep-
resents a sectional view of a. gas generator or
converter as combined with the working-cyl-
-1nder of a gas-engine; Fig. 2,
of agas geaemtm Or eonvel ter h{wmo a shight-
- ly-different construetion, fmd ng 3. & Cross-
| -se{,tlon on the line x x of Fig e
'i’he gas-generator conslsm of one or more
" air twht Cy hndels oI pipes, ¢, arranged with-

in a suitable heating-chamber, b, and commu-
nicating by a pipe, ¢, with the reservoir for
the hydrocarbon oil, and by a pipe, ¢, with a
steam-generator. The hydrocarbon oil is in-
t10duced 1mto the gas generator or converter
chamber in jets in a heated state with steam,
their respective pipes being heated within the
chamber, which heats the generator or con-
verter cylinder, and they communicate with
the latter at the same point. The heating-
chamber b is incased with non-eonducting ma-
terial to retain the heat within said chambel
which 1s produced by gas-jets fof a gas-pipe,
g ,entering the 11101051110* chamberd ben(,ath the
gas-generator and its communicating pipes.
Steam enters the generator at v in contact with
the liquid fuel, pwducm jets directed so as
to mix thor ouﬂ*hly Leﬂethel as they enter the
converter,where thewell known chemical com-
bination takes place between the steam and
the hydrocarbon to produce decarbonization.
1t 1s preterable to have the steam-pipe ¢ ter-
minate in an ejector within the pipe ¢, throngh
which the oil enters, so as to blow the oil mto
the eylinder a, wheu, 1t 18 converted into ga
in direct cmnmumcat]on with the WOI‘]{II]“‘-
cylinder of the engine.

Heated air may be introduced into the gen-

erator or into the gas by the pipe 4, to aid in

the absorption of the vapors from the oil; and

the temperature of the generator must be ]{ept |

mixed therein.
| carry the oil-vapor: by .absorption, and to be -
present ab combustion to combine :with the

| carbon in the cylinder to prevent smoke and
i facilitate combustion. Thealr for this purpose
need not be introduced direetly into the gener-
ator,but may be introduced intothe pipewhich
conveys the gas to the engine; or the cvlin-- -~
der of the generator may be extended outside =

of the heating-chamber 4, and provided with
a partition or tubular body, «;:of metal or '35
wire, through which the gases pass from the
generator into the outside cooler-chamber, ¢,
of the generator-cylinder, into which the air:
18 admitted under pressure.
|'introduced directly intothe generator,1t should
| not be in elose proximity to the gas-jets.
| cgas-burners / may besupplied from Lhe- |
pipey, “which conduets the oas to the engine-
valves, or {rom any other sourcc; and the.
‘heating-chamber has suitable openings, 4, at
the top and bottom to supply the buuw rS -
| with air and for lighting. |

- pump and provides uin- |-
o -hmlted supply of ¢ as,. the flow of which can
~beregulated by a throttle-valve, and its proper
- preparation be determined and effected as:it
.18 being produced.

oas, and

322,062

'The ¢

Jlow enough to prevent the gases {rom igniting =~ =
on meeting the alr,when both:air and . gas are. - -

- The air thus used servesto 70

‘VWhentheairis S

The pipeg, by w hlch Bhe ﬂ"lsmuh luel 18 (,011-; .

out mnolt.e.

%ducted to the engine, 18 plovlded with & burn-
I er, m, outside. 01 the oenerator heating-cham-
sou by which to test the quality of the o oas SR
t produeed, to ‘3]10“’ that th(, flame burns w1th-— S
Slmlhr View e L |

~The:gener ator- cylmdel is constructed with
IO 1

5 h_eadq which can be made acecessible and re-:
| ?mo?ved— at any time for cleaning it of theac-
cumulation of matter which isdeposited there--

Cin from the decarbonization of theoil. 0 10

The hydrocarbon oil being 1njected in a
heated state in fine jets or spray with steam
the oxygen of the latter combines with the
carbon of said oil and releases a portion of
the hydrogen thercot, converting the oil into

105

a gas mixed with a proportion of carbonic -

acid, carbonic oxide, and some vapor of water.

Since steam 1s only required to take up suf-
ficient of the carbon in the fuel, 1t 1s impor-
tant to use as little steam as possible, and add
enough air to absorb the vapors which might
condense in the engine and the gas-supplying
pipe, and to facilitate combustion within the
engine.

The gas-conducting pipe ¢ is shown in Fig.
1 as connecting the gas generating and pre-
paring chamber ¢ with Lhe valve. -space n of
the engine A, from whence at the proper time
the gas 18 admitted to the ports s s, and thence
into the passages ¢ 1, for supplying the charge
of compressed air from the pipe u, leading to
the air-compressor. The exhaust-ports for the
waste gases from the engine are shown at w.

It is obvious that the employment of air 1n
the preparation of the gas may be dispensed
with, and suech preparation effected by steam
alone; but, however prepared, my invention
contemplates such preparation in a mixing-
chamber in direct communication with the
valve system of the engine.

In Fig. 3 the generating-cylinder proper re-
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ceives only the steam and the hydrocarbon in |
jets directed so that they will mix thoroughly

under high heat and the oil be decarbonized,
while the air is reeceived under compression
in a chamber, ¢’, which forms an extension of
the generator-chamber, into which the decar-

bonized gas flows through a system of tubes

or wire-gauze, s0 as to be reduced 1n temper-
ature before being brought in contact with
the air. This outside chamber receives the
air in & cool condition, which, absorbing the
vapors of the gas, passes out and into the en-
ogine mixed with the gas.

It will be understood that the gaseous fuel
from the converfer and the air from the com-

pressor may be supplied to the working-cyl-

inder in separate single volumes unmixed, or

in separate layers, as described in an applica-
tion for a patent filed by me for improvement
in gas-engines,September 9, 1882, under Serial
No. 71,455, whereby a slow combustion is ef-
fected, so that the charge is rendered non-ex-
plosive, while the quantity of air mixed with
the gas before it enters the engine can be regu-
lated so as to determine the time of such com-
bustion. When the gas-converter is applied
t> an engine using the gas and air in a mixed
charge, as hitherto, the amount of air supplied
to the fuel before entering the engine need
only be in sufficient quantity to absorb and

carry the vapors of the oil.

While I have described the production of
gas from oils in the presence of steam to de-
carbonize it, yetit is obvious that gas may be
produced from naphtha, which is so volatiie
that it requires no decarbonization by steam;
but a regulated quantity of air only is mixed
with it within the converter to absorb and
carry the vapors with the gas into the engine
without further compression. | |

The several pipe-connections of the gas-
generator and the engine are provided with
cocks by which to control and regulate the
generation of the gas and its supply to the en-

gine. When the oil is introduced into the

generator without the injecting force of steam, |

it must be under a suitable pressure.
1 elaim—

1. The combination, with a gas-engine, of a
gas-generator consisting of an air-tight reduc-
ing-chamber having oil and steam supply-pipe
connections heated within an inclosing-cham-
ber, and having a direct communication with

{ the valve system of the engine, whereby the

ras isproduced, decarbonized, and supplied di-
rect from the producing and mixing chamber
under pressure sufficient to enter the engine-
cylinder, substantially as described, for the
purpose specified. |

2. In combination with the valve system of ¢o
a gas-engine, a gas-generator consisting of a
heated air-tight chamber, into which o1l 1s 1n-
troduced under pressure with steam, and
means for introducing air under compression
into said mixing-chamber or its gas-discharg- 65
ing connection, substantially as described, for
the purpose specified.

3. In combination with the valve system of
a gas-engine, a gas-generator consisting of an
air-tight cylinder, a, suitable pipes for sup- 7c
plying hydrocarbon oil and air under press-
ure with steam to said eylinder, an inclosing
heating-chamber for said ecylinder, and means,
substantially such as described, for heating
said air-tight gas producing and mixing cyl-
inder and its oil-supplying pipe. |

4. The combination, with the valve system
of a gas-engine, of a gas-generator therefor,
consisting of a heated reducing-cylinder, «,
having pipe- connections with the working-

75

30

‘eylinder, a pipe for introducing hydrocarbon

oil under pressure into said cylinder, a steam-
jeb to spray the oil therein, a chamber inclos-
ing said generator, and gas-burners placed
within said inclosing-chamber supplied from
the producer and heating the oil before its
introduction into the generator, substantially
a3 described. |

In testimony whereof 1 have hereunto set
my hand in the presence of two subscribing go

witnesses.

LEWILS H. NASH.

Witnesses: :
A. E. H. JOONSON,
J. W. HAMILTON JOIINSON.
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