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SPECIFICATION forming part df Letters Patent No. 577,189, dated February 16, 1897.
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' To all whom it may concerv:

Be it known that I, GEORGE W. LLEwWIS, of
Chicago, in the county of Cook and State of
111111018 have invented certain new and use-
ful Improvements in Vapor-Engines; and I.do

. hereby declare that the following is a full,

clear, and exact description thereof, reference

‘being had to the accompanying drawings, and
10 the letters of reference marked thereon

which form a part of this specification.
This invention relates to the class of gas-
engines more particularly known as ‘¢ vapor-
engines,” in which a volatile liquid hydro-
carbon is vaporized for the purpose of sup-
plying the inflammable element to the explo-

- sive mixture by which the engine is impelled.

Theinvention relates, prim arlly, tothe vap-
orizing devices of such engines, in" connec-
tion Wlﬂl which it has for its obJect to pro-

-5 vide a construction relating to the vaporizer
- by which low grades of hquld hydrocarbon .

may be successfully vaporized.
In theaccompanying drawings, which illus-

trate one practical form of my invention,

Figurelis an end elevation of a gas or vapor
engine having myimprovementapplied there-

1o, a part of the hood of the vaporizing at-

tachment being broken away to show the vap-
orizer in side elevation. Kig. 2 is an end
elevation of the vaporizer, revealed by the

“removal of a portion of the hood which in-

closes it, showing also the superposed reser-
voir for the 11(1111(:1 hydrocarbon and the 1m-
mediate connections of the parts. Iig. 18
a longitudinal vertical section in the indirect
Fig. 4 1s a vertical trans-
verse section in the line 4 4 of Fig. 3. Fig. 5

. 18 a horizontal section in the line 5 5 of I'ig. s.

The arrows on the various section-lines of
Figs. 2 and 3 indicate the direction in which
the sectional figures are viewed.

Ain Fig. 1 represents a gas or vapor enﬂ*me

- which is made of any sult&ble construction,
- but which, so far as shown, is represented as

corresponding with that illustrated and de-

seribed in my pending application for patent,

 Serial No. 482,342, filed August 4, 1893, in
. which B is the piston or power cyhndm B'is
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the receiving vapor-chest, containing a suit-

“able supply-valve and wmtlon dewees, and

B?is an exhaust-chest contalmnﬂ' an exhaust-
valve, the stem of which is seen at b, B° being

 a centmlly-pi?oted lever engaged with the

valve-stem b and operated by a cam upon a
rotating shaft B%.
pipe of the engine.
C 1s the V&porlzmﬂ'-eham bel of my present
invention, through the lower part of which
passesthe exhaust--pipe BB°, the preferable con-
struction as to said exhaust-pipe being illus-
trated in Fig. 3, wherein it is shown as hav-
ing within it a section O’ of the exhaust- -pipe,

the ends of which are screw-threaded to re-

B° represents the exhaust-’
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ceive the connected portions of the exhaust- -

pipe at either side thereof.

As illustrated, the V&porlmnmchambel Cis
a box-shaped eastmcr open only at the top,

where it 1s provided w1th a cover c, smt&bly
secured to the body of the casting by bolts ¢’
or otherwise. 'The bottom wall of the vapo-
rizing-chest C is also shown as being rounded
or parti-cylindrical, and a narrow space ¢? is

provided between this bottom wall and _the |

exhaust-pipe section C' above the same.
Theinteriorof the vaporizing chest or cham-
ber C is shown as being filled with a loose

_

fibrous substance C?, which is preferably of

wire-gauze and asbestos the wire-gauze being

.folded Or Cr umpled and serving to hold the
asbestos fiber in a loose and open condition to

prevent its packingat the bottom of the cham-

30 "

ber and to allow free movement of the vapor

through it. The gauze and fiber in the up-
per portion of the chambel may be addition-
ally supported with advantage by means ot a
perf()l ated diaphragm C°.

D is a reservoir for kerosene or other 11qu1d.

h}dloealbon sald reservoir being elevated

suitably to give a proper hydraulic head to .

insure the supply of oil therefrom to the in-
terior of the vaporizing-chamber C against

9¢

the pressure within the latter when such pres-

sure is low enough to require further supply.

D' represents an oil-supply pipe connecting

the reservoir D with a pump D*, which is fed
through a pipe d from any suitable source.
An overflow-pipe d', leading from the reser-
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voir D, is shown as bem plaeed at a suitable

elevation above the mlet -pipe D’ to insure

the preservation of a sufﬁcwnt body of liquid

in the reservoir.

- D31is a pipe leading from the bottom of the
reservoir D into the vaporizing-chamber C
and preferably terminating near the bottom
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of the latter at one side of the contained sec-
tion €’ of the exhaust-pipe, as indicated in
Fig. 4. Said pipe D?®is provided with a needle-
valve or other suitable valve D* by which
liquid from the reservoir D may be delivered,
drop by drop, into the vaporizing-chamber,
* being a glass or other transparent section
ot the pipe D® through which the dropping
or feeding of the oil may be observed.

E is a pipe leading from the vaporizing-
chamber C to the receiving-chest B’ of the en-
gine, said pipe being provided with a stop-
valve II' and between said stop-valve and
the vaporizing-chamber with an adjusting-
valve K-,

- IPis an air-inlet pipe also communicating
with the receiving-chest B’ and preferably

~being arranged in line with the pipe E, as in-
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narily the heat of the exhaust

dicated in Iig. 1, both the pipes E and I be-
ing joined with the vapor-chest B’ of the en-
gine by means of a horizontal pipe, (indicated
by dotted lines at e.) The air-pipe I'is pro-
vided with a suitable adjusting-valve I¥.

G represents a vapor-generating burner ar-
ranged beneath the vaporizing-chamber C for
the purpose of initially heating said chamber
preparatory to operation of the engine. This
generating-burner G may be of any suitable
construction, several of the well-known de-
vices of this character being adapted for this
purpose. As here represented, G'is a vapor-
generator containing suitable passages for oil
and vapor, asillustrated, for example, in Fig.
5, g being a supply-pipe leading thereto from
a suitable source of liquid-hydrocarbon sup-
ply, and ¢' a pipe leading therefrom to a
needle-valve g°, arranged beneath the genera-
tor G, so that the vapor-jet from said valve,
passing through the air-mixing tube ¢* and
against the superposed plate ¢* may give a
suitable flame for keeping the generator G of
the burner hot and also for heating the super-

posed vaporizer C preparatory to starting the

engine. A drip-cup ¢° serves the usunal pur-
pose of containing a small quantity of fluid
for initially heating the generator G'. This
burner G may be kept in operation, if neces-
sary, while the engine is running, but ordi-
uids passing
through the tube C' of the vaporizer C will be
sufficient to supply all the heat necessary to

- vaporize the liquid hydrocarbon furnished
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from the reservoir D.

11 18 a hood applied to and depending from
the vaporizer C around the subjacent burner
G for the purpose of confining the heat of said
burnerand giving the latter greater efficiency
as a heater of the vaporizer.

By connection of the piston or plunger of

the pump D* with the valve-operating arm or

lever I3, which in this instance represents the

medium through which the governor controls
the vapor-supply to the engine, the supply of
oll to the reservoir D will be regulated some-
what 1n accordance with the consumption of
the engine; but this is not necessary to the
general invention, inasmuch as the pump may

577,189

be otherwise connected and operated, and in-
asmuch, further, as the overflow d will pre-
serve a given depth of oil in the reservoir,
notwithstanding it may be supplied in excess
of direct demands for vaporization. S
I represents a valved nipple connected witl
the vapor-receiving chest B’ of the engine and
adapted to receive a rubber or other pipe,
(shown by dotted linesat I',) and J is a similar
valved nipple connected with the air-pipe F
near-1ts junction with the vapor-pipe E and

adapted to receive a similar rubber pipe,
(shown by dotted lines at J’.)
juncts which will be desirably provided upon:

engines of the larger sizes with a view of con-
necting the rubber pipes I'and J' with a suit-

These are ad-
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able pump, (not shown,) so that'by operation .

of the pump in starting the engine air and
vapor may be foreibly drawn from the pipes

[ and E through the nipple J and sent by the

pump through the nipple I to the ignition-
chamber of the engine.

It will be understood that in the operation

of the engine with its vaporizing attachment,
as above deseribed, the pressure in the vap-

orizer C will vary, and that when such pres-
sure1s high, owing to the pressure of an abun-

dance of vapor within said chamber C, such
pressure will interrupt the dropping of liquid

from the valve D% but when the pressure is

again lowered by the consumption of vapor
the dropping and supply of liguid to the vap-
orizing-chamber will be resumed under the
pressure due to the hydraulic head of the
liguid above said valve.

It will be observed that the construction
aboveset forth is distinguished from previous
constroctions in which heat is applied to a
reservolr or tank containing a body of liquid
hydroecarbon or in which heat is applied to a
chamber containing a mixture of liquid hydro-
carbon and air, the distincet feature of my in-
vention heing the vaporizing - chamber con-

nected with a source of liquid-hydrocarbon

supply through means by which said liquid
hydrocarbon 1s supplied to the vaporizing-
chamber drop by drop or otherwise inminute
quantities and only so fast as it is vaporized
and 1n the absence of air, the air being sub-
sequently mixed with the vapor after the lat-
ter has been producedin the vaporizing-cham-
ber and has left said chamber on its way to
the power-cylinder.

I claim as my invention—

1. In combination with a vapor-engine, a
vaporizer subject to the heat of the exhaust
of the engine, anelevated reservoir for liquid
hydrocarbon, a pipe leading from the reser-
voir to the interior of the vaporizer, a valve
in said pipe adapted to allow the liguid to de-
scend therefrom drop by drop into the vap-
orizer, a burner arranged externally to and
in position to heat the vaporizer, and a pump
operated by the engine for the supply of lig-
uid to the reservoir.

2. In combination with a vapor-engine, a
vaporizing-chamber containing within it, and
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o integral therewith, a section of the exhaust- |
- pipe of the engine, said section of pipe being

arranged near the bottom of the vaporizing-

'chamber a supply-reservoir having valved

connection with the interior of the vaporizer,
a pump operated by the engine for the supply
of the reservoir, and a burner external to the

o _-va,porlzer for heatmﬂ the same.
- 3. The 001111)111&131011 with a vapor- ennme, a -

vaporizing - chamber from which air is ex-
cluded, and means for heating said chamber

of an elevated reservoir for liquid hydrocar-

bon, connected by a pipe with the interior of
the chamber, and a valve in thé pipe below
the reservoir, whereby in the variation of
pressure within the chamber the liquid may
descend in minute quantities under the hy-

- draulic head or may be arrested by the pres-
-~ sure 1n the vaporizer.

N i

4. In combination with a vapor- engme, & 20
vaporizing-chamber, means for heating said

chamber, an elevated reservoir for hqmd hy-

drocarbon connected by a pipe with the in-

terior of the vaporizing-chamber, and avalve

in said pipe arranged beneath a snitable hy-
draulic head in the pipe and reservoir, where-

by, in the variation of pressure in the vap-

orizing-chamber, the liquid may descend in
successive minute quantities under the pres-

sure of the hydraulic head or may be a,rrested
by the pressure in the vaporizer. |
In testimony that I claim the foregoing as

my invention I affix my signaturein presence

of. two W1tnesses - |
_ GEORGE W. LEWIS.
Witnesses: _ '
- M. E. DAYTON,
ALBERT H. GRAVES.
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