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1'0 ail whom it may concern-. 
Be it known that I, J OSEF FRANZ ZARUBA, 

a citizen of the German Empire, and a resi 
dent of Hamburg, Germany, have invented 
'certain new and useful lm provements in Gas 
Firing, of which the following is a speci?ca 
tion. . 

' This invention relates to a method of'?ring. 
in which hydrogen, water-vapor, andoxygen 
or air are burned. These three gases ‘are sep 
arately introduced into the ?re-chamber, so 
that the water-vapor neutralizes the well 
known injurious effect of the pointed-cone 
?ame foundin hydrogen ?rings. At the same 
time the vapor is to preventthe explosion 
liable to occur with oxyhydrogengas. 
gas used is pure hydrogen, which receives the 
oxygen necessary for combustion either from 
the air or from a direct supply of oxygen 
when the air is-cut off.- If desired, the oxy 
gen may also be supplied in addition to an 
air-supply. In all cases, however, water-va 
por under the lowest possible pressure is used, 
which is admitted simultaneously with the 
oxygen in such a manner that the hydrogen 
and oxygen are only brought into contact with 
one another after they have been‘ mixed with 
the water-vapor. This result is accomplished 
by arranging the steam-tube between the hy 
drogen-tube and the oxygen-tube. - - 
The drawings represent three examples of 

an apparatus for carrying the invention into 
e?ect. , ' 

Figure l is a longitudinal section of one 
form of the apparatus on lineA B, Fig. 2 ; Fig. 
2, a sideelevation thereof; Fig. 3, a front ele 
vation; Fig. 4, a longitudinal section of a 
modi?cation on line‘ C D,'Fig. 5; Fig. 5, a lon-' 
gitudinal section on line E F, Fig. 4; Fig. 6, 
a cross-section on line G H, Fig. 4:; v‘Fig.7, a‘ 
plan of a further modi?cation; Fig, 8, a lon 
gitudinal section on line IK, Fig, 7_, and Fig. 
9 a cross-section on line L M, Fig. 7. 
In Figs. 1 to 3 the apparatus comprises 

three tubes (0, b, and c, which are arranged 
close to one another and of which the outer 
tubes at and o serve for supplying, respec 
tively, hydrogen and oxygen or air, while the 
central tube 12 serves for supplying the water 
vapor; The ends of the three tubes a, b, and 
c are united in a casing d, composed of two 
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parts which may be of equal size and are con 
nected by screws 6 or in similar manner. At 
the ends the tubes to and c are provided with 
burners .of steatite or other refractory mate 
rial, which are slotted similar to gas-burners, 
so that the‘ hydrogen and oxygen are spread 
fan-like. The steam-supply pipe b is also 
provided with a similarly-shaped nozzle. ' 

In Figs. 4. to 6 each tube a, b, and c is in 
serted into a‘chamberf and is‘provided with 
a suitable number of branches g, h, and 11, 
whichlare led outward through upwardly-ex 
tending apertures k-of the chambers. The 
ends of. the tubes may also be provided with 
steatite burners or nozzles ,of refractory ma 
terial. The chambers fare formed of refrac 
tory non-heat-conducting material, such as 
?re-brick, magnesite, Dinas brick, &c. 

In Figs. 7 to 9 the pipes a, b, and c are not‘ 
led through the chambers f, as in Figs. 4 to 
6; but the chambers are themselves used for 
conducting the gases which issue from the 
nozzle-like tapered openings Z. into the ?re 
chamber. The openings lconverge upwardly 
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to form slits, so that the gases issuing there- > 
"from arespread out fan-shaped. 

‘In operating a boiler, furnace, stove, &c., 
according to my invention I proceed as fol 
lows: The tube a is ?rst opened and the hy 
drogen gas is ignited in the known manner. 
The tube 1) is then opened, so that water-va 
por is supplied to the hydrogen. Finally, 
the tube 0 is opened to carry oxygen to the 
combustion - chamber. Thus the hydrogen 
and oxygen gases are diluted by the water 
vapor before being allowed to combine. The 
jsupply-of the gases as well as of the water 
vapor is regulated by suitable cocks or valves 
arranged within the tubes (1, b, and c. If 
atmospheric air is admitted, only a very small 
quantity of oxygen is to be introduced, which 
‘may sometimes be omitted altogether. In 
order to avoid errors in manipulating the 
cooks, their handles may be so connected that 
the oxygen-cock cannot be opened previous 
to the opening of the hydrogen-cock. It will 
be seen ‘that the water-vapor flows for the en 
tire length of the ?re-chamber centrally be 
tween the hydrogen and the oxygen, which 
likewise ?ow over the entire length of 'the 
?re-chamber. In this way a direct contact 
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of the pure hydrogen with the pure oxygen 
and a consequent formation of oxyhydrogen 
gas is avoided. The concentrated heat of the 
hydrogen-?ame is reduced by the Water-Va 
por, and in this way the heat is diffused 
through the entire ?re-chamber. 
As the new method of firing does not re 

quire any draft, chimney and blower are ren 
dered unnecessary, While the formation of 
smoke and soot is avoided. 
“That I claim is— 
1. A method of ?ring which consists in dilut 

ing hydrogen and oxygen gases with Water 

vapor, and then causing the diluted gases to 
combine, substantially as speci?ed. 

2. A method of ?ring which consists in in 
jecting into a ?re-chamber hydrogen, oxygen, 
and Water-vapor intermediate the hydrogen 
and oxygen, substantially as speci?ed. 
Signed by me at Hamburg this 21st day of 20 

June, 1901. 
JOSEF FRANZ ZARUBA. 

\Vitnesses: 
A. POTHS, 
E. II. L. MUMMENHOFF. 


