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To all wham, it may concern: 

e within which is contained refractory na 
terial, such as pieces of fire-brick f. Near 
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Be it known that I. OTTO KRAUs, a citi 
Zen of the United States, residing in the 
borough of Manhattain, in the city, county, 
and State of New York, have invented cer 
tain . new and useful improvements in 
Methods for Producing Working Fisiids for 
Motors, of which the following is a speci 
fication, reference being had to the accorn 
panying drawings, . 
This invention relates to inprovements in 

methods of producing working fittids for 
lioto's; and an object of this invention is 
to provide a method of the character just 
mentioned which will be siapie and eff 
cient is practice. 

in the drawings illustrating the principle 
of this invention and the best node now 
known to Ine of applyi lat principle, 
Figure 1 is a central longifadinal section 
through my new apparatlis; and Eig. 2 is 
a section on the line 2-2 of Fig. i. 
The Wali ( of the casing 5 is almost en 

tirely hollow and the annular space (; le 
tween the inside and the outside of this 
hollow wall is connected by the water-sup 
ply pipe d with a source of water Supply 
of any suitable character, the water being 
forced in under pressure. The Yai (, in 
closes or Surrounds the combustion chainber 

the inlet end of the combustion chamber 3 
there is mounted in the wall a an igniter 
g of any suitable description. To the wall a 
of the casing b near the intet end of the 
combustion chambere there is fastened, by 
the Screw ring h, the casing of a fuel-feed 
ing device i. To the chamber is within the 
casing i air is led under pressure by the 
pipe in. Within the chamber k there is 
not inted a chambered spraying device or 
atomizer nozzle in and within the latter 
there is mounted a fuel-nozzle O, in which 
is a needle valve p. In the lower part of 
the casing there is formed a chamber q 
into which liquid fuel is forced by the pump 
plunger r of the pump r. Between the 
heads of the plunger - and the pump cylin 
del r' there is mounted a coil spring it. 
The liquid fuel is drawn by the pump 
from the oil-tank. (not shown) through the 
fuel-inlet pipe ... and past the ball check 
valve w stilis, forced by the pusing past, th& adapted for the purpose. 

- p ball check-valve & into the oil-reservoir . 
the latter there is fitted the upper end 

( , . ry rst-r- in - - . . . . . . - of a overflow pipeg in which is nointed 
2, . 5-73.lve ve’ and which commani 

end with the interior of 
f 
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and like 

within which recip 
; : Saget' 2', Yvhich is sini. 

pects to the gui iunger ? 
:ontroilet by a coi 

e Qutlet 2 from the pimp a 
troiled by the ball check-vaiye 3, which 

portinally held on its seat by the coil 
Spring 4. Compressed air entering through 
pipe in will normally flow through the open 

it 

8tealize' in and from the 
h the .-shaped air passage in.' 

to the file reservoir (g, wherein it will exert 
is pressure upon the surface of the liquid 
fliei. When the air rushes out of the aton 
izer-nozzle 1, this air-pressure will, due to 
the suction produced, force the 
liquid fuel through the fuel passage 5 into 
the file-nozzie o and past the needle valve p 
(it into the atomizer , where it will mix 
with the aii from the pipe in. This mix 

- Yill be sprayed 
to the inlet end of 

tastion chain her e, where it will he 
7 the igniter (7. By manipulating 

'. :rey plug o', the flow of air through 
the 2A38 lar p fi, and through the 
atomizer-ro? 

the 

age n, 
Zzle in may be controlled s as 
yone of air which is fed di 

'ect to the combustion chamber e through 
the annular passage it and the volume of 
which passes through the opening n' to 
atomize the fire. 

Cin the upper end of the casing , there is 
nounted the easing 6 of the steam generat 
ing-and-superheating chamber 7. The top 
of the Casing is closed by a grating or 
foraminated plate 8 winich forms part of 
the bottom of the casing 6 and, therefore, 
of the generating chamber 7. The casing 
6 is formed with an opening 9 which is nor 
mally closed by the handhole cover 10. The 
chamber 7 contains, small pieces. 11 of any 
suitable material and these pieces are of 
Stich size as to offer a large heating surface 
and a 'e at the same time not so small as to 
impede unduly the passage of the fluid 
through the chamber. I have found that a 
retai chain having small jinks 1 i is well 
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the chamber 7 is provided with a forami 
mated diaphragm 8', which closes that end 
of the chamber against any danger of the 
clair's being drawn therefrom. As will be 
inderstood from an inspection of Fig. 1, 
the diaphragm - S 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 insure the complete 
combustion of the liquid fuel, and the prod 
ucis of combustion on leaving the combus 
tion chamber are at a high temperature. 
These highly-heated products flow past the 
cup-like valve 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: The annular 
water-jacket c is open at its top, which lies 
above the valve 12. That portion 8' of the 
diaphragm 8 which lies directly above the 
water-jacket c is imperforate. The flow of 
water in the water-supply pipe d is so regul 
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 d will strike 
against the imperforate portion of the dia 
phragm 8 and will be deflected downwardly 
into the cup-like valve. The upward move 
ment of the latter is limited by a finger 13 
which extends downwardly from the dia 
phragm S. 
The highly-heated products of combustion 

idowing past the valve 12 from the combus 
tion chamber e will mix with the steam 
and water flowing from the open top of the 
water-jacket c, 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 combustion will be cooled, 
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 a Working 
fluid for the same will be at a temperature 
so 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 he dispensed with. The 
working fluid will, nevertheless, be of a 
sufficiently high temperature to insure the 
motor's working at high efficiency. The 

1,068,848 
chain-links 11 break up and retard the 
stream of water, steam and highly-heated 
gases flowing into the chamber 7 through 
the diaphragm. S. These chain links 1, 
moreover, absorb heat from the highly heated gases and then give it up again to 
the water and steam, transforming the same 
into steam gas and bringing the whole mix 
ture to the proper temperature for efficient 
working in the motor to which it is Supplied 
through the pipe 14. 
The pressure of the spring 4 on the bali 

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 
liquid fuel overflow from the oil-reservoir q, 
it will be drawn past the ball check-valve 
ow', and after a sufficient quantity has ac 
cumulated in the pump cylinder ai', it will, 
since it is practically incompressible, be 
forced past the spring-pressed ball-valve 3 
and will flow back to the oil-tank (not 
shown). The pump plungers '', 2' are 
driven by the beam 15 in any suitable man 
ner. If desired, the water-supply pipe (d. 
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 6. 
suitable drain-pipe e' 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 r' through the fuel-inlet 
pipe u past the ball-valve or check-valve up 
and is forced into the oil reservoir (y. Froin 
the latter the liquid fuel is forced by air 
pressure through the fuel-passage 5 into 
the fuel-nozzle 0 and past the needle-valve 
p out from the nozzle into the atomizer n, 
The mixture of air and fuel is sprayed from 
the atomizer into the comb, 1stion chamber e, 
where it is ignited by the ignitier g. The 
combustion heats the pieces of refractory 
material f to an intense heat. After the re 
fractory material has become incandescent, 
the fuel will ignite immediately on contact 
therewith and will burn completely, where 
by perfect combustion will be attained. 
The electric igniter g may then be cut out 
and the apparatus will continue its opera 
tion. The heat generated by the combus 
tion also raises the water in the water-jacket 
a to a high temperature. The cup-like valve 
12 is kept comparatively cool by the 8ter 
which splashes over from the water-jacket c 
and which is caught in the cup-like valve 12. 
The products of combustion from the com 
bustion chamber e mix with the Water and 
steam from the water-jacket c and this mix 
ture flows through the foraminated dia 
phragm 8 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, 
steam 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 
coin bustion 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 
cylinder motor. 

It is to be observed that the cup-like valve 
12 will act as a check-valve to prevent the 
lack flow of water and steam from the gen 
erating-and-superheating chamber 7 into the 
collistion chamber 8. It will be under 
stood that as, the air compressor supplying 
compressed air through the pipe m, recip 
locates, there may be caused fluctuations in 
the pressie 
?: 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 back flow of water 
and steam which would cool the combustion 
chanaber and interfere with the combustion 
of the fuel. 
This application is filed as a divisional 

application under my pending application 
Serial No. 615.406, filed March 18th, 1911. 

I claim: . 
1. A process for the production of a work 

ing fluid consisting of a mixture of steam 
and the products of combustion of a hydro 
'arbon, comprising impregnating the con 
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 

in the combustion chamber 

B 

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 
carbon comprising preheating water by heat 
from the combustion products; impregnat 
ing the combustion products with preheated 
water; and leading the Water-impregnated 
combustion products into contact with the 
extensive surface of small bits of a suitable 
material which is maintained out of contact : 
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 
and the products of combustion of a hydro 
carbon, connprising impregnating the com 
bustion 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 
is 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 
IeSSeS. . 

OTTO KRAUS. 
Witlesses: 

JAMES HAMILTON, 
EMMA I. MCCARTHY. 
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