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Patented I!Iarcn 22 1904.

U\'ITED STATES PATE\IT OFFICE.

CHARLES E. LUCKE, OF NEW YORK, N. Y.

- SPECIFICATION forming part of Letters Patent No.
Application i3 Juze 7,1901. Serial No. 63543, (No specimens.)

To il wchom it may concerit: ",

Be it known that I, Cuarres B, Licke, 2
citizen of the United States, residing at New
York city, county of New York,ind State of
New York, have invented certain ne:v und use-
ful Improx ementsin Methods of (OH)‘\\:QUOH,
fully described and represented in the follow
ing specmcatmn and the accompanying dl aw-
ings, forming a part of the same. *  \»

This invention relates to the non- e\;xi(m\e
combustion of explosive gaseous mixtures,

‘The object of the invention is to provide.a
practical method of burning such mixtur
non-explosively and cortinuously.

The uses to which such a wethed of com-
bustion may be put are very numerous, and
thedesirability 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-

edyire beén known prier to my invention.
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The difficulty which has herctofore bLeen
met with in the combustion of explesive gas-
eous mixtures has been due to the fact that
combustion started at aiy point tendsto propa-
gate 1t=elf throughout the mixture with great

apldity. If the mixture be at rest, the sur-
face of combuztion changes its position, move
ing through the mass  If the mixture be'in
motion, the surfuce of combustion may be at
rest og inmotion, but will be st rest only when
the mixture moves with a velocity equal to the
rute of propavation of inflanituation through
the mixture. \'nprn ieally successfulmethod
Iul\ heretofure been «nznx n whereby the flame-
cap or surface of combustion could e Jocal-

*ized or maintaimed ar o desired point under

.40

the varying conditivns of actual pra

By my method of combustion 1 amenabled
to contine the move:
combustion within r

wml ’1~tinn ‘a pmnl

:u\\ Hinits,

1. 1 secure this re-

u" by causing the mixture to fow witha |

veloolty greater-than the rute of propagution
of intflarnmation throvgh the mixture ami then
sing it to'spread outor expand ¢
}ocnv to Le this reduced mml ity
as low at least asthe rute of prwk
inflammation of the mixture.

iy
3

ation of
l* €n 1f con-

nts of the surface of
w3 "‘ul the |
3 localized amd main- |

Li ll\ ve-
velocity 1s

i bustion—
emnper =2
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bustion be started it will maintain itself in a
surface at which the velocity of travslation of
the mixture equals the rate of propagation of
inflammation. This combustion-surface, the
surface of constant velocity, will advance or
recede as the initial velocity
increasss or decreases; but, by causing the
spreading or e\mnxlon of the mixture to be
su(hcw:zi abrupt, with a consequent rapid
decrease in velocity of translation, this move-
ment of the combustion-surface may be re-
duced zad combustion maintained within lim-
<its entirely suited to the requirements of prac-
t(‘tul e of xhe method even with large va-
Tiations 1 the velocity at which the mixture
x\ﬂmp‘u»z. Furthermore, thisexpansionand
reduction of velocity of the mixture should
he a¢e ‘m,;lmhod in such a mauner as to cause
an ewyz Sow of the gaseous mixture and to
prevent its diffusion wiai the surrounding
medium \\.\foru reaching the surface of con-
stant n:,nm\' at which the combustion takes
pl.u‘t‘

The uu«muun and reduction of velocity of
the mixiare within the desired limits and the
prevenzion of ditfusion with other gasmay be
accom:l ] Inany ~mt‘\blun'mnm and with
the abi of any saitable dpparatus or means.
I prefers however, to cause the mixture to
flow inzo a space which is subdivided, so that
as the mixture flows therethrough ll‘s dipect
advares will be prevented and it will be
el 1o spread out through the subdivisions
of the ~syece, and thus to advance in increas-
ing v s and with diminishing velocity and

withe nz?miun with other gas.  TFor thus
suluil s the space within which the com-

urfsce is to be secured I'preferably
il preces of a suitable refractory
o i loosely nbout the epening or
or place from which the mixture
L oor nas an initial velocity greater
thun z':z» "-z:e of prop.wmon of inflammation.

The sacompanying drawings illustrate sev-

rid wras In which my nmethod may be car-

of the nn\ture ,
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ne«l 57 by causing the mixture to flow through
a‘space Siled with small pieces of refractory
materizl.  Itisto be understood, though, that
while I nrefer to carry out my method of com-
‘bustion by causing the mixture to flow through 100
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asuitably-subdivided space, thisinitself form-
ing a feature of ‘the invention, and prefer to
form such a subdivided space by means of
loose pxece% ‘of refractory material, yet the in-
. vention is not to be limited thereto, the means

- shown for carrying the invention into prac-
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tice being sho\\n merely by way of example..

In said-drawings. I*l}rure 1 illustrates a pre-
fer red form of bm'nor for burning combusti-
ble gdseous mixtures in accorthncc with my
mvcntlon and a simple form of apparatus for
Qupnl\,mv a m\eou% mixture to the burner.
“Figs. 2,3, and 4 show modified forms thereof.
Ew 5 shows a burner hanncr a dme.l coms
bmtlon chamber.

Referring to Fig. 1, the gaseous mixture is
adnntted to the combucmon -space throngh a
comparatively smallinlet-opening 2,and '11)0\'
the inlet-opening the walls of the burner
spread apart, 5o as to form a space of gradu-
ally-increasing transverse area, and the space
bet‘\'eeu these spreading walls is filled with
small pieces of suitable refractory material 3,
placed loosely thercin, The mixture is sup-
plied to the inlet-opening 2 by any suitable

means—-as, for example, the means shown—,

and caused to flow thercthrough 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
refr‘n,tor_} material 3 it will be caused to spread

out and to advance with diminishing veloeity

and without diffusion with other gas. The
combustion-surface will be at a greater or less
distance from the mlnt‘opemng, according to
the initial veloutv of the mixture as it flows

from the opening, rising toward or even to
the surface of the refractory material as the

. initial velocify increases and retreating to-
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“the valves ¢

ward the inlet-opening as the initial velocity
diminishes.

In the ajiparatus shewn for supplying the |

gaseous mixture to the burner, represents
a tank for the fue l-gas, and A a tank for air
or other combustion-supporting gas, the gas
and air being supplied to these tanks by any
suitable meaus adapted to maintain a desired
pressure therein.  Fi o each tank there ex-
tends an outlet controlled by valves g and «,
respectively, and these outlets lead to a pipe
b, whieh leads througha miotv or gauze cham-
ber ¢ to the inlet- opcmnv
also provided witha valve .

airin the mx\ture and the \'e]ocxty with which
the mixture flows through the opening 2 may
be contxo“ed, and the \U.)uts of the flow of
the mixture may also be controlled by the
valve 4. The proper proportions—that is,
proportions such, -according to the nature of
the constituents, that the mixture will have

the property of seif-propagation of inflam- >

" w55,376

In Bxg. Q the mntnre entela ﬂn-otwh anin-
let-opening 2, as. in Fig. 1; but the pleces of
‘refractory material 3 are mer el_y 1121(*0(1 na
heap on a flat surface. '

In Iﬂg. 3 the mixture is mtroduce
heap.of pieces of refractory material t‘mu(rh
a dow nwardly-pointing nozzle 4.

In Flg. 4 the constituents of the vﬂseous
mixture,'as a suitable gas or oil and zur,\are
fed in proper proportions through separate

picces of refractory material to form the ex
plosive mixture.

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 urder pressire
thromrh an exit-passage 7.

It W m be understood that by the use of the
term
meant a mixture of a suitable gas, as air, con-
taining. oxygen, with combustible matterina
gascous or finely-divided state in proper pro-
portions—that is, in proportions such that the

When oil is fed through \ -
the nozzle 5, it will be vaporized b\' the hedt”

79"

75
nozzles 5 and 6 and mixed within “the he‘\p of' .

8o

e\plosn' ¢ gascous mixture” herein-is -
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mixture will have the property of self-propa- -

gation of inflammation.

What I claim is—

1.. Themethod of burning explosive gaseous
mixtures which consists in
ture to move with a velocity greater than the

rate of propagation of inflammation threugh’

the mixture, and then reducing thevelocity to
the rate of propagation of mfhmmdtlon and

causing the mix-
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provontmo- ditfusion with other gas, by caus-

ing the mixture to spread.out so that the sue-
cessive surfaces of unifer m velocity shall have
:xdjdccnt 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 inﬂa111mat;ion, sub-
&t.mtmlly as deseribed.

The method of burning explosive g gaseous

10§
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mmtures which consists in causing the mix--

ture to flow through an opening with a velocity

i greater than the rate of propagation of inflamn-

- mation through the mixture, and then reduc-

i ing the velocity to the rate of propagation of

, this pipe & being |
By means of :
and « the proportions of gas and

mation .and the necessary velocity of flow of ;

the mixture through the opening 2—may be :
'1'eadxly determmed by experiment..

inflammation and preventing diffusion with
other gas, by causing the mixture to spread
out s0 thnt the suceessive surfaces of uniform
velocity shall have adjacent pointsin any such

its

I20

sutrfaceat substantially the same distance from'.
! the opening or place where spreading begins,
¢t and burning the mixtureatthesurfaceat which
i the velocity is equal to the rate of propagation

of inﬁ ammation, substantially as deseribed.
3, Theme thod of bur mnrre\ploq‘ e gaseous

125

wixtures which consists in causing the mix-

ture to flow with a velocity g reater than the

“rate of propagation of mﬂ’lmmatlon ﬂu oubfrh
the mjxture into a space subdivided so as to .
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- cause the mixture as it ‘ld';ances to spread out
so that the successive surfaces of uniform ve-
locity shall haveadjicent points in any such
surface at substantially the same Jistance from
the place where spri mduw begins, and burn-
ing. the mixture at the surface at which the
\_elocﬁ:y is equal to the rate of propagation of

~inflammation; substantially as described.

In testimonv whereof I have hereunto set -
my hand in the presence of two subscrlbmcr 10
thnesses. . .

. CfHARLES,E. LUCKE.

Witnesses: . -
A. A. V. BoUgkE, :
G. M. BorsT. L
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