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To all whom it may concern:
Beit known that I, LEwIs HALLOCK NASH,
a citizen of the United States, residing at
Brooklyn, in the county of Kings arnd State of
5 New York, haveinvented new and useful ITm-
provements in Methods of Operating Ex-
plosive- Vapor Engines, of which the following
18 a specification. -
o My invention is directed to an improved
to method of operating explosive-vapor engines
~ 1n which the vapor is produced from liguid
fuel. |

My improved method consists in utilizing
the suction of a compression-pump to draw

15 therein a determined or regulated portion of.
the air-charge from the open airthrough a re-
ceptacle containing a volatile fuel,whereby to
absorb vapor from the liquid fuel to form the
combustible constituent of the charge.

20  In a patent granted to me under date De-

| cember 4, 1883, No. 289,693, T have shown and
described a method of operating a gas-engine

by liquid fuel contained in a vessel, through
which a portion of the air-charge is forced

23 after it has been compressed in a compression-
chamber, and which method cannot be used
with every type of gas-engine, while my pres-
ent method admits of a more extended appli-
cation to engines of different types.

30  Referring to the accompanying drawings,
Figure 1 represents a vertical section of gas-
engine having a pump for compressing the
charge,which is connected with the vapor-pro-
duacer shown in Fig. 2,which is a vertical sec-

35 tionof the vapor-producer and its liquid-fuel
feeder. I'ig. 3representsin elevationtheengine
shown in Fig. 1, showing the valve connecting
pipes and the valve-operating connections.

- Fig. 4 showsa horizontal section of the air-com-
10 pression cylinder, taken through its inlet and
outlet valves. Iig.5represents alongitudinal
- section of the valve which regulates the sup-
ply of the vapor of the engine, the valve be-
ing in position to admit the vapor-charge into

4z the compression-pump. Iig. 6 represents a
section of the valve, taken on line z # of Fig.
4, at right angles to the section shown in Fig.
0, Showing the valve in position taking in air
and itsrelation to the compression inlet-valve.

so Fig. 7 shows a cross-section taken through the |

alr-inlet port &’ of the valve-case on ¥ y of Fig.
6. Fig. 8 shows a similar section taken
through the vapor-inlet port % on line ¢ @ of
IFig. 6. Fig. 9 represents the fly-wheel-gov-
ernor device in elevation and its connection zz
with the vapor-supply valve, and Fig. 10 a
cross-section of the same, |

‘The power-cylinder A is single-acting and
placed vertically over and inline with the air-
compressor B, and is provided with a separate 6o
cap forming combustion-chamber A’ and a
space, a, forming a cooling-jacket. The air-
compression cylinder is connected to the
power-cylinder by an open frame, B, which
also supports the bearings of the crank- 6s
shalt 1i, and a pivoted rocker-arm, G, which
18 connected with and transmits the motion of
the double-ended piston. The operating parts
are supported upon a bed-plate, B% which has
formed within it astorage-reservoir, B’, for the 7o

compressed mixture. The double-ended piston

works within the power-cylinder and within
the compression-cylinder, and is connected be-
tween these cylinders to the rocker-arm G by
means of separate connecting-rods b, having 45 -
abutting bearings upon the pistons and upon
the non-pivoted end of the rocker-arm,which
extends for this purpose through an opening in
the trunk of the double-ended piston, as shown
inIfig. 1. Therocker-arm G has a pivot-bear- 8o

ing, ¢, upon the frame and carries a pin, ¢,

forming a connection for the crank-connecting
rod F. Thecompressor-pumpisprovided with
sultable inlet and outlet valves, as shown in
Fig. 4. Theinlet-valvei, which is an ordinary 8z
check-valve, and is connected with a mixing-
valve, J, as seen in Fig. 6, is connected with
the vapor-producer and controls the supply

of air and vapor to the compressor. The
mixing-valve case J' has an air-inlet port, &', go

and a port, &, which, by the pipe P, commu-

nicates with the vapor-producer B, as seen in
Figs.1and 2. The mixing-valveisa plunger-
valve, J, and controls both the air .and the
vaper inlet ports, as seen in Figs. 5,6, 7, and g5
8, and 1s connected by the rod J* with an ee-
centrie, J° on the erank-shaft I8, operated by
the governor in a manner to control the pro-
portions of air and vapor to the compressor. |
The ountlet-valve % is a check-valve, and com- 100
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municates with the engine- supply valve M by
the pipe 7/, as seen in Flgs 1 and 3.

The governor device is carried by the Ay-
wheel, and consists of weights carried by rods
supported in the fly-wheel rim,and which are
connected to a yoke having A bearing upon
the hub of the fly-wheel and adapted to os-
cillate when moved by the rods.

‘The governor device operates the eccentric
in such a manner as to increase or decrease
the length of the travel of the plunger-valve;

but as this special form of governor consti--

tutes no part of my present invention it is not
decmed necessary fo particularly describe it
as any suitable form of governor will answer
which is adapted to control the relative pro-
portion of air which 18 drawn through the
vapor-producer.

The vapor-generator M is connected by the
pipe I, wwh a reservoir, I, containing the
volatile 01] in such manner as to maintain the
suapply in the generator. The vapor-supply
pipe P is connected to the generator above the
level of the volatile fuel, and an air-supplying
pipe, P, leads into-the vapor generator and

-_felmnmtes in jet-openings, so as to discharge

the air into the body of the volatile fuel, so
that it will absorb sufficient of the Tapor to
render it combustible.

When the liguid fuel is of such a nature as
nottovolatilize readily, then the producer may
be heated by gas-jets, as shown, or by any

-uitable means. When gasolme or similar
pquid is used,.then 110.«.113 is not necessary for
evaporation. -

T'he vapor 1}10(111001 may be of any suitable
construction and placed upon or independent
of the engine and any desired distance there-
from.

The air-suction pipe P is pmvuled with a
sultable check-valve, P*, opening inward, to

prevent the eseape 0["_1?:-11)01' through Said‘

Ppipe.
In the operation of the engine the air is

drawn by the suction of the compressor into

the vapor - producer in rcgular proportions
through the body of the liquid, as stated, and
theoperationofregulatingtherelativequantity
of the vaporand ailr drawn into the compressor
and supplying the charges to the engine is as
follows, viz: The engine being in motion, and
the compressor taking in the charges through
the check-valve ¢ from the mixing-valve, the
eccentrie so controls the mixing-valve that for
a portion of the time, corresponding to a defi-
nite movement of the stroke of the piston sald
valve 18 in position (shown in Figs. 5 and 8)
taking in the supply through the port &k and
pipe P from the producer. Duaring this time
the said valve closes the outside air-port, ¥/,
asshown in said figure. When the piston has

completed this part of its stroke, the mixing-

valve closes port © and opens porb K, admit-

‘ting air only through the remainder of the

stroke of the piston, as seen in Fig. 6, there-

by completing the charge in the compressor

during the forward stroke ol the compressor-
piston. On the back-stroke of the compress-
or-piston the charge is compressed and forced
out through the check-valve into the reser-
VOIr.

The quantity of fuel-laden air which isdrawn .

into the compressor-cylinder is regulated by
thegovernor, which operatesthe [llleI]U‘-VELlVB,
S0 as to c&use it to maintain the port & open
during a longer or shorter period of the stroke

of the compressor-piston, and thus admit a

greater or less quantity of the fuel- laden air as
more or less power is required of the engine.
In this operation the distinctive feature of my

'1111provement is in ecausing a portion of the

air-charge supplying the engine to be drawn

through the liquid fuel as a sepamte division
of the charge and the other portion of the air

mixed with it to complete the charge for the
engine. -

I have shown and deser lbed an engine oper-

ating to compress its charge In a separate a1r-

compression cyhndev but I can apply my im-

provement to engines in which the cha,rge 18
compressed within the power-cylinder or ad-
mitted without compression. In either of
these cases the air-supply pipe would be
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supplied from two sources, one connecting

with the vapor-generator and the other open
to the air.

A very 1mpmtant advantaﬂe of drawing the
fuel-laden part of the air thlough the volatile
liquid, instead of foreing it through, is that
in the latter case there is more or less pressure
in the fuel-containing vessel, and necessarily
oreat strength is required in its construc-
tion to sustain such pressure, and careful work

“is required in the pipe-connections to prevent

leakage. In sucking the air through the ves-
sel thele I3 no pressure therein, and if there
should be leakage in the pipesuch leakage will
only be the drawing of air into the flow, and

the vessel can be heated without danger of ex-

plosien, and it can be placed away from the
engine out in the yard. |

I claim—

1. The method herein described of operat-

ing explosive-vaporengines by means of liquid

fuel, which consists in drawing a portion of
the air-supply for the charge through a vola-
tile fuel, regulating the quautlty of such con-
stituent so drawn in by a governor, and com-
pleting the charge by drawing Into it a sepa-
rate supply or atr. - |
2. The method herein described of Opemt
ing explosive-vaporengines by meansofliquid,
which consists 1in drawing a portion of the

chamber and admmmo* with it another por-
tion of air to complete the charge and com-
pressing the mixture before its ignition.

3. The method herein described of operat-
ing explosive-vaporengines by means of liguid
fuel, which consists in utilizing the suction of
a compression-pump to draw therein a portion

- of the air through a volatile liquid fuel, and

035

100

ICK

11O

£15

~charge through a volatile liquid fuel 1nto a .

125

130 .




334,041 - o 3

forcing it therefrom with another portion of
alr to form the combustible mixture. |
4. The method herein described of operat-
1ng explosive-vaporengines by meansof liquid
fuel, which consists in drawing a portion of

- the air-charge through a heated volatile fuel

to evaporateit, conveying it into a compressor,
mixing it therein with another portion of the
alr-charge, compressing thesame, and regulat-
10 Ing the supply of the fuel-laden air from the

said heater by the controlling action of a gov-
-ernor. .

In testimony whereof 1 have hereunto set
my hand in the presence of two subscribing
witnesses. | |

_ LEWIS HALLOCK NASH.
Witnesses: ‘ | |

A. E. H. JOHNSON, -
J. W. HAMILTON JOHNSON.
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