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To ¢l wham it may concern :

Be it Jinown that I, Orro :KEAU‘J, a citi-
zen of the United ")Hies%? residing in the
herough of Manhattah, in the city, county,
and State of New Yer L, have invented cer-
tain . new and ' useful Improvements in
Methpds for Produmm Working Fluids 1
Motors, of which the mﬂoa»rm & spea_,y
h('a‘hom reference being had to ; the

panying drawings.
This 1m'enhou relates to improvements in
methods of producing working fluids for

motors; and an ubjncl of this invention is

to provide a method of the eharacter just
mentioned which will be simple and em

clent in practiee.

In the drawings illust r"umn the ‘principle
of this invention and the hest mode now
known to me of applying that 3r<“u:n]pj
IMgure 1 is & central ]mwzm dinal section
t-hrmlgz,h my new apparatus; and Fig. 2 is
a section on the line 2—2 of ¥ig. 1

The wall @ of the casing & is almost en-
tively hollow and the annular space ¢ be-
tween the inside and the oulside of ihis
hollow wall is connected by the water-sup-
plv pipe ¢ with a source of water supply
of any suitable character, the water being
forced in under pressure. T he wall @ in-
closes or surrounds the combus tum chamber
e within which is contained refractory ma-
Piﬂ' N
the inlet end of the combustion chamber ¢
there 13 mounted in the wall ¢ an igniter
g of any suitable description. To the wall ¢
of the casing b near the inlet end of the
combustion chamber ¢ there is fastened, by
the screw ring %, the casing ¢ of a fuel- feed-
ing device j. To the chamber J: within the
cas sing ¢ air is led under pressuve by the
pipe 7. Within the chamber & there is
mounted a chambéred spraying device or
atomizer nozzle n; and ;within the latter
there is mounted a fuel-nozzle o, in which
s a needle mlve p. In the lower part of
the casing ¢ there is formed a chamber ¢
into which hqmd fuel is forced by the pump
plunger #* of the pump 7. Between the
head s of the plunger 77 and the pump cylin-
der #'’ there is mounted a coil spring £
The liquld fuel is drawn by the pu_mp 7
from the oil-tank. (not shown) through the
tuel-inlet pipe w and past the bull check-
valve w spd iz forced by the pump pasé the

aceom- .

ball check-valve w’ into the oil-reservoir ¢.
Tn the latter there i fitted the Tpper end
of an overflow pipe Y i which is mounted
onil ralve w’ (md which communi-
end with the interior of
@ w nhm which vecip-
unger 2, which is simi-
 to the g mger 7
he thuw, controlled by a coil
e outlet 2z from the pump o
rolled by the ball « checl-valve 3, which
i 10111&10;7 held on its seat by the coil
spring 4. (“ompleswd air entering through
pipe m w dz vmrmﬂly fow throngh the open-
ng #' inte the atomizer a zu'd from me
r fmm“m the f-shaped air passage n’
to the fuel veservoir ¢, wherein i will exert
a pressure upon the surface of the liquid
fuel.  When the air rushes out of .he atom-
wer-nozzle », t T-DIeSSuTe w:u, due to
the suction "n pmm’o‘d foree the
h\[lm* fuel ¢ uﬂh the fuel passage 5 into
the fuel-nozzle o and past the needle valve e
aul mhx the u‘innn ser f, where it will mix
«\'m uw air f mpe m.  This mix-
air will be sprayed
Jrom uhe mrm-mm: 7n mm the inlet end of
the combustion chamber ¢, where it will be
v the ”"Ihl(‘ qg. By.mmumlhimo
plug o', the fiow of air through
; .:,@'zlgr“ #* and through the
atomizer-nozzle n mav he cmrroﬂﬂd Su 28
to vary volume of air which is fed di-
vect to the combustion of"amlﬂey ¢ thmurvh
the annular passage #* and the volume of
which passes through the opening n’ to
atomize the fuel _

On the upper end of the casing & there is
mounted the casing 6 of the steam general-
ing-and-super hoaimo chamber 7. The top
of the casing b Is ciosM by a grating or
foraminaied plate 8 which 10'tnb part of
the bottom of the casing 6 and, therefore,
of the generating chamber 7. The c‘ztilw
6 is formed with an opening 9 which is nor-
mally 1050(! by the hancihok cover 10. The
chamber 7 contains small pieces. 11 of any
suitable material Lmd thos@ pieces are of
such size as to offer a 1 rge heating surface
and are at the same tnnn ot 5o small as to
impede unduly the passage of the fluid
through the chamber. I have found that a
metal chain having sweall Jinks 11 is well
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the chamber 7 is provided with a forami-
nated diaphragm §’, which closes that end
of the chamber against any danger of the
shain’s being drawn therefrom. _As will be
anderstood from an inspection of Fig. 1,
the diaphragm-§ prevents the chain’s fall-
ing out of the casing 6 at that point.

The length of the combustion chamber e
is sufficiently great to insuve the complete
combustion of the lquid fuel, and the prod-
wets of combustion on leaving the combus-
tion chamber are at a high temperature.
These highly-heated products flow past .the
cup-like valvé 12 which closes the outlet
end of the combustion chamber and, as a re-
sult, the valve 12 tends to become very
highly heated. To keep the valve 12 com-
paratively cool, the following arrangement
of parts is provided and is an important
feature of -this invention:
water-jacket ¢ is open at its top, which les
above the valve 12. That portion 8’ of the
diaphragm 8§ which lies directly above the
water-jacket ¢ is imperforate. The flow of
~water in the water-supply pipe d is so regu-
lated that there will be a constant overflow
‘of water from the open upper end of the
water-jacket .c. - Some of the water which
overflows from the latter will fall into the
cup-like valve and will maintain the same
in a cool condition, despite the extremely
high temperature of the gases issuing from
the combustion chamber e¢. Part of the
water which splashes upwardly from the
open top of the water-jacket ¢ will strike
against the imperforate portion of the dia-
phragm 8 and will be deflected downwardly
into the cup-like valve. The apward move-
ment of the latter is limited by a finger 13
which extends downwardly from the dia-
phragm 8.

‘The highly-heated products of combustion
Howing past the valve 12 from the combus-
tion chamber ¢ will mix with the steam
and water flowing from the open top of the
‘water-jacket ¢; and this mixture of gas,
steam and water will pass through the for-

aminated part of the diaphragm 8 into the
steam - generating and superheating cham-
ber 7. The dimensions and arrangement of
the latter are such that the water and steam
will be transformed into steam gas while
the products of combusztion will be cocled,
so that the mixture of these products and
the steam gas which flows from the chamber
7 through the pipe 14 to the motor and
which is designed to serve as 2 working
fuid for the same will be at a temperature
50 low that no injury will be done to the
working parts of the motor with which the
mixture comes into contact and the use of
water-jackets may be dispensed with. The
working fluid will, nevertheless, be of a
sufficiently high temperature to insure the
motor’s working at high efficiency.

The annular
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chain-links 11 break up and retard the
stream of water, steam and highly-heated
gases flowing info the chamber 7 through
the diaphragm.8. These chain links 11,
moreover, absorb heat from the ‘highly-
heated gases and then give it up again to
the water and steam, transforming the same
into steam gus and bringing the whole mix-
ture to the proper temperature for efficient
working in the motor to whicli it is supplied
through the pipe 14.

The pressure of the spring 4 on the ball
valve 3 is of such degree that the ball valve
3 will not be raised by the pressure of
the compressed air. However, should any

liguid fuel overflow from the oil-reservoir ¢,

it will be drawn past the ball check-valve
w’’, and after a sufficient quantity has ac-
cumalated in the pump cylinder 2’/ it will,
since it 1s practically incompressible, be
forced past the spring-pressed balt-valve 3
and will flow back to the oil-tank (not
shown). The pump plungers . # are
driven by the beam 15 in any suitable man-
ner. If desired, the water-supply pipe ¢
may, in the case of a condensing engine, be
connected with the latter and an increase of
efficiency obtained by the preheating of the
water supplied to the water-jacket ¢. A
suitable drain-pipe ¢ is provided for the
combustion chamber e

The mode in which my new process is car-
ried out may be briefly described as follows:
Liquid fuel, such as crude oil, is drawn by
the pump plunger 7’ through the fuel-inlet
pipe % past the ball-valve or check-valve w
and is forced into the oil reservoir ¢. Trom
the latter the liquid fuel is forced by air-
pressure through the fuel-passage 5 into
the fuel-nozzle o and past the needle-valve
» out from the nozzle into the atomizer n.
The mixture of air and fuel is sprayed from
the atomizer into the combrstion chamber e,
where it is ignited by the igniter g. The
combustion heats the pieces of refractory
material f to an intense heat. Adfter the re-
fractory material has become incandescent,
the fuel will ignite immediately on contach
therewith and will burn completely, whers-

by perfect combustion will be attained. 1

The eclectric igniter g may then be cut out
and the apparatus will continue it$ opera-
tion. The heat generated by the combus-
tion algo raises the water in the water-jacket
¢ to a high temperature. The cup-lik: valve
12 is kept comparatively cool by the water
which splashes over from the water-jacket ¢
and which is caught in the cup-like valve 12.
The products of combustion from the com-
bustion chamber ¢ mix with the water and
cteam From the water-jacket ¢ and this mix-
ture flows through the foraminated dia-
phragm 5 into the steam generating-and-
superheating chamber 7. The chain links
11 in the chamber 7 serve to break up and
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impede the passage of the mixture of water,
steamm and products of ‘combustion. As
hereinbefore stated, the hot gases give up
some of their heat to the chain links 11 and
are, therefore, cooled. The heat absorbed
by the chain-links is given up by. them to the
water and steam, which are thus trans-
formed into steam gas; and the products of
combustion and the steam gas flow through
the grating 8" and the pipe 14 to the motor,
which may be a single-cylinder or a multi-
evlinder motor.

It is to be observed that the cup-like valve
12 will act as a check-valve to prevent the
back flow of water and steam from the gen-
erating-and-superheating chamber 7 into the
combustion chamber ¢. It will be under-
stood that as, the air compressor supplying
compressed air through the pipe m, recip-
rocates, there may be caused fluctnations in
the pressure in the combustion chamber
¢: and. when the pressure in the latter falls
below that in the generating-and-superheat-
ing chamber 7, the valve 12 will close and
will thereby prevent this hack flow of water
and steam which would cool the combustion
chamber and interfere with the combustion
of the fuel. '

This application is filed as a divisional
application under my pending application
Serial No. 615406, filed March 18th, 1911

I claini:

1. .\ process for the production of a work- |

ing fliid consisting of a mixture of steam
and the products of combustion of a hydro-
carbon, comprising impregnating the com-
bustion products with water; and leading
the water-impregnated combustion products
into contact with the extensive surface of
small bits of a suitable material which is

8

maintained out of contact with the water-
supply and takes up heat from the combus-
tion products and transfers heat to the en-
trained particles of water, whereby the lat-
ter are transformed into steam.

2. A process for the production of a work-
ing fluid consisting of a mixture of steam
and the products of combustion of a hydro-
carbor, comprising preheating water by heat
from the combustion products; impregnat-
ing the combustion products with prelieated
water; and leading the water-impregnated
combustion products into comtact with the
extensive surface of small bits of a suitable

material which is maintained out of contact s

with the water-supply and takes up heat
from the combustion products and transfers
heat to the entrained particles of water,
whereby the latter are transformed into
steam.

3. A process for the production of a work-
ing fluid consisting of a mixture of steam
anel the products of combustion of a hydro-
carbon, comprising impregnating the com-
hustion products with water; and dividing
into numerous fine streams the stream of
water-impregnated combustion products by
passing the same through the interstices be-
tween small bits of a suitable material which
js maintained out of contact with the water-
supply.

Signed at the borough of Manhattan, in
the city, county and State of New York,
this seventeenth day of June, A. D., 1912, in

the presence of the two undersigned wit-
nesses. _
OTTO KRAUS.
Witnesses:

James HaMILTON,
Eumara I McCarrHY.
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