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To at achon, it lay concer"; , 
Be it known that I, CHAR. Es E. LiccKE, a 

citizen of the United States, residing at New 
York city, county of New York, ind State of 
New York, have invented certain nev and use 
ful Improvements in Methods of Chysic 

bustion be started it will maintain itself in a 
surface at which the velocity of translation of 
the mix tire equals the rate of propagation of 
inflamrilision. This combustion-surface, the 
surface of constant velocity, will advance or 55 
recede as the initial velocity of the mixture 

fully described and represented in the follow- increas or decreases; but by causing the 
ing specification and the accompanying traw- spreadirig or expansion of the mixture to be 

k is ings, forming a part of the same. \, ', 
This invention relates to the non-explosive 

combustion of explosive gaseous naixtures. N. 
The object of the invention is to provide a 

practical method of burning such liaixtures, 
nor-explosively and continuously. . 
The uses to which such a method of com 

bustion may be put are very numerous, and 
the desirability of such a method has been long 
felt; but no satisfactory practical method of 
burning explosive gaseous mixtures non-ex 
plosively and continuously has to my knowl 

sufficiety abrupt, with a consequent rapid 
decrease in velocity of translation, this move-, 6o 
ment of the combustion-surface may be re 
duce sad combustion maintained within lim 
its entirely suited to the requirements of prac 
tieal use of the method even with large va 
is silisi. Furthermore, this expansion and 
reliaSon of velocity of the mixture should 
be aestylished in such a manner as to cause 
an evs Sow of the gaseous mixture and to 
prever, its diffusion witi the surrounding 70 
medit: Refore reaching the surface of con 
stant vexity at which the combustion takes 
place. 
The extransion and reduction of velocity of 

the trix::ire within the desired limits and the 75 

The difficulty which as heretofore been 
net with in the consistion of explosive gas 
eous mixtures has been due to the fact that 
consistion started at afy point tends to roa 
gate itself throughout the inixture with great prever is in of diffusion with other gas may be 
apidity. If the mixture is at rest, the sur- accozia-2-litrl in any suitable manner and with 
face of collustion changes its posities, innov- isi any suitable tipparatus or neans. w the ai. 

I prefer we ver, to cause the mixture to 
flow into a strace which is subdivided, so that 8o 
as the risixture flows the rethrough its direct 
a varic viil be prevented and it will be 
rauss': to stead out through the subdivisions 

, and thus to advance in increas 
its and with liminishing velocity and 85 

ing throtigl the mass. If the sixtire be in 
inction, the surface of cotiatistian tissy lie at 
rest it is lotion, is it is ill is at restor. y when 
the Esixture noves wi:i : 'elocity est: to the 
rate f is rotaration of it: it is tige trug 
the riixture. No prict.stly successful tethod 
hasiseretofore been knew n w is rely tie flaine iing 
ca; or striace of co::::tiation coul: is local- withic ii usion with other gas. For thus 
izel cer Ilaintai - it a tiesired scirt under stnii the space within which the com 

... O 

ic. bustics-surface is to be secured preferably 
isy try inethod of critiation ::: stalled ein sizzi jieces of a suitable refractory 

to exiiite the move:::::::s f the stir-fre of mater ce i loosely about the epening or go 
cotiatyustion within risirr v iiirits, six that the the is or lace from which the mixture 
co-Fi is stion is praciiesi's localizei ari itain- ; flows -iti or has an initial velocity greater 

it. I secur : is re- than tie rate of propagation of inflamination. 
suit is causing, the Flixture to icy with a The sec: ; anying drawings illustrate sev 

eral sty's in whiclh Ilay method may be car- 95 velexity greater than tie rate of progragation 

the varying conditician f sic: ; a pr: 

of iriaitimation through the inixtire sii tihen ried o:3y causing the mixture to flow through 
sing it to spreai oil or expand in its ve- asse illed with small pieces of refractory 

locity to be thus reduced until its sei city is nates i. It is to be understood, though, that 
as iow at least, as the site of press while refer to carry out my method of com 
inflautuation of the sixture. Then if con 
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riations is tie velocity at which the mixture 65 

bustics is causing the mixture to flow through Ioo 
's-sron 

  

  

  

  

  

  

  



2 
a suitably-subdivided space, this in itself form 
ing a feature of the invention, and prefer to 
form such a subdivided space by means of 
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loose pieces of refractory material, yet the in 
vention is not to be limited thereto, the means 
shown for carrying the invention into prac 
tice being shown merely by way of example. 

In said drawings. Figure 1 illustrates a pre 
ferred form of burner for burning combusti 
ble gaseous mixtures in accordance with my 
invention and a simple form of apparatus for 
Supplying a gaseous mixture to the burner. 
Figs. 2, 3, and 4 show modified forms thereof. 
Fig. 5 shows a burner having a closed com 
bustion-chamber. 
. Referring to Fig. 1, the gaseous mixture is 
admitted to the combstion-space through a 
comparatively small inlet-opening 2, and above 
the inlet - opening the walls of the burner 
spread apart, so as to form a space of gradu 
ally-increasing transverse area, and the space 
between these spreading walls is filled with 
small pieces of suitable refractory material 3, 
placed loosely therein. 
plied to the inlet-opening 2 by any suitable 
means-as, for example, the means shown 
and caused to flow therethrough with a ve 
locity greater than the rate of propagation of 
inflammation through the mixture, and rising 
through the mass of fragments or pieces of 
refractory material 3 it will becaused to spread 
out and to advance with diminishing velocity 
and without diffusion with other gas. The 
combustion-surface will be at a greater or less 
distance from the inlet-opening, according to 
the initial velocity of the mixture as it flows 
from the opening, rising toward or even to 
the surface of the refractory material as the 
initial velocity, increases and retreating to 

45 

ward the inlet-opening as the initial velocity 
diminishes. . 

In the ajaratus shown for supplying the 
gaseous lixture to the burner, G represents 
a tank for the fuel-gas, and A a tank for air 

g gas, the gas or other combustion-supporting 
and air being supplied to these tanks by any 
suitable means adapted to maintain a desired 
pressure therein. F in each tank there ex 
tends an outlet controlled by valves of and it, 
respectively, and these outlets lead to a pipe 
l, which leads through a safety or gauze cham 

also provided with a valve l'. By means of 
... the valves i? and at the proportions of gas and 
air in the mixture and the velocity with which 
the mixture flows through the opening 2 may 
be controlled, and the velocity of the flow of 
the mixture may also be controlled by the 
valve l'. The proper proportions--that is, 
proportions such, according to the nature of 
the constituents, that the mixture will have 
the property of Self-propagation of inflam 
mation and the necessary velocity of flow of 
the mixture through the opening 2-may be 
readily determined by experiment. . 

755,376 

The mixture is sup 

Y let-opening 2, as in Fig. 1; but the pieces of 
refractory material 3 are merely laced in a 
heap on a flat surface. V 

In Fig. 3 the mixture is introduce 

In Fig. 2 the mixture enters through an in 

\ \ 
into a heap of pieces of refractory material through 

a downwardly-pointing nozzle 4. 
in Fig. 4 the constituents of the gaseous 

mixture, as a suitable gas or oil and air are fed in proper proportions through separate 
nozzles 5 and 6 and mixed within the heap of 
pieces of refractory material to form the ex 
plosive mixture. When oil is fed through 
the nozzle 5, it will be vaporized by the heat, 
and the vapor will mix with the air or other 
gas from the nozzle 6 to form the explosive 
gaseous mixture. 

In Fig. 5 a burner is shown having a closed 
combustion-chamber, from which the prod 
ucts of combustion may pass under pressure 
through an exit-passage. 

w Y It will be understood that by the use of the 
term "explosive gaseous mixture’ herein is . 
meant a mixture of a suitable gas, as air, con 
taining oxygen, with combustible matter in a 
gaseous or finely-divided state in proper pro 
portions-that is, in proportions such that the 

gation of inflammation. 
What I claim is 
1. The method of burning explosive gaseous 

ture to move with a velocity greater than the 

the mixture, and then reducing the velocity to 
the rate of propagation of inflammation and 
ing the mixture to spread out so that the suc 
cessive surfaces of uniform velocity shall have 
adjacent points in any such surface at substan 
tially the same distance from the place where 
spreading begins, and burning the mixture at 
the surface at which the velocity is equal to 
the rate of propagation of inflammation, sub 
stantially as described. 

2. The method of burning explosive gaseous 

ture to flow through an opening with a velocity 
greater than the rate of propagation of inflam 

: mation through the mixture, and then reduc 
ing the velocity to the rate of propagation of 

ber c to the inlet-opening 2, this pipe b being inflammation and preventing diffusion with 
other gas, by causing the mixture to spread 
out so that the successive surfaces of uniform 

3. The method of burning explosive gaseous 

rate of propagation of inflammation through 

mixture will have the property of self-propa 

mixtures which consists in causing the mix 

rate of propagation of inflammation through 

velocity shall have adjacent points in any such 
surface at substantially tha Same distance from: 
the opening or place where spreading begins, 
and burning the mixture at the surface at which 
the velocity is equal to the rate of propagation 
of inflammation, substantially as described. 
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preventing diffusion with other gas, by caus 
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O 

mixtures which consists in causing the mix 

15 

125 
mixtures which consists in causing the mix 
ture to flow with a velocity greater than the 

the mixture into a space subdivided so as to . 
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cause the mixture as it advances to spread out In testimony whereof I have hereunto set 
so that the successive surfaces of uniform ve- my hand in the presence of two subscribing Io 
locity shall have adjacent points in any such witnesses. . . . . . . . . 
surface at substantially the same listance from rity Q E. r.T Trix 
the place where spreading begins, and burn- . . . . CHARLES E. LUCKE. 
ing the mixture at the surface at which the Witnesses: - 
yelocity is equal to the rate of propagation of A. A. W. Bou RKE, 1 
inflammation, substantially as described. G. M. BoRST. - . 
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