PUBLISHED . A, ADRIANOFF Serial No
HEARTH POR BURNING SOLID FUELS LEAVING
NAY 11, 1943, ASHES HAVING ANY MELTING POINT 442,130
Filed Mey 7, 1942
BY A. P. G.

Fis.] Fis. &2

~—M

,.1‘."_1‘-‘_\‘“.\‘-‘.\\\\\\\\\\\

Fis.d
® goo' 14‘0-’
14 . 0 nfhy \\\\\\ /
afteindy
= Py IS s o
\ .:..o::. ‘\\\\\\ ‘\\“\ .
....O...‘. \ I — . —
o (X4 l i;l 43
olatowy /
18 o l“ll 7§
xtl’l - T 21
= NS>
e N e — 7 20
N
= 1 \" Q J Zrenlor

" av e “ '
Yotors, Colly Fonedle oin

AttLorneys



Published May 11, 1943

Serial No. 442,130

ALIEN PROPERTY CUSTODIAN

HEARTH FOR BURNING SOLID FUELS LEAV-
ING ASHES HAVING ANY MELTING POINT

Alexandre Adrianoff, Ixelles-Brussels, Belgiom;
vested in the Alien Property Custodian

Application filed May 7, 1942

The hearths designed and carried out hitherto
in practice can not rationally use indifferently
fuels leaving slags or other fuels leaving ashes
as 8 residue,

The hearths destgned for residues assuming the
form of compact slags can not tolerate even a
partial formation of ashes; on the other hand
hearths planned for residues assuming the form
of ashes stop working correctly as soon as sald
residues appear under the form of slags.

The hearths with movable grates allowing to
a certain extent to separate the ashes from the
slags have the disadvantage, especially in the
case of small-size fuel, that they allow the pas-
sage into the ash-pit of a substantial proportion
of unburnt fuel,

The hearths of the compound type, in which
the slags or the ashes are transferred from g main
hearth in an auxiliary hearth operated parallely
with the first have the drawback that they pro-
duce waste gas the composition of which varies
greatly according to the proportion of combusti-
ble matter which happens to be in the auxiliary
hearth.

As to the hearths with mechanical slagging,
they need not only a mechanism often quite
delicate and always expensive, but they require
accurate regulating, which depend from the
quality of the fuel and which they must be al-
tered each time the quality of fuel changes, for
want of which they discharge a large proportion
of unburnt fuel together with the residues or al-
low on the contrary the residues to accumulate
in the hearth,

The object of this invention is to provide a
hearth intended for use of solld fuels leaving
ashes having any melting point, which allows use
in the same hearth of fuels of different grades
leaving as combustion residues hard slags as well
a3 ashes without any change of the regulating
of the apparatus or any intervention of mechani-
cal numbers, while allowing at the same time to
do completely away with the losses due to un-
burnt fuel in the restdues.

The accompanylng drawing shows on Figures
1 and 2 vertical sections of an embodiment of
the invention and Figure 3 shows also a vertical
section of a modification of the relationship of
the varlous parts, the principle remaining the
same,

Figure 1 shows for example a main hearth I,
fed with fuel, by hand, mechanically or by grav-
ity and provided with walls 2, supporting the
fuel, which walls have a slant sufficlent to pre-
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them. Said Figure 1 shows also a secondaty
hearth 4, in which the fuel atfer having passed
through hearth | slides to achieve its combus-
tion and which is connected with said hearth |
by means of an opening wide enough to allow the
free passage of the ashes, the small-size slag and
the fuel, the openlng being located in such re-
lationship to sald main hearth and to sald aux-
illary hearth, that no portion of the mass burning
In saild main hearth is prevented from having
access to safd auxiliary hearth.

The primary air is conveyed to the main hearth
through a grate § or a nozzle 6, or simultane-
ously through both these members or else by
any other device. The primary air is conveyed
to the secondary hearth through the ash-pit 1
and the grate 8 or the opening 8 or by means
of any other device. It is well understood that
for both hearths the air may be sucked-in by
natural or induced draft or blown-in under
pressure,

When air under pressure is used it 1s of course
distributed so that the alr entering the principal
hearth may never be driven hack into the aux-
iliary hearth, 1. e. so that the gases coming from
sald auxiliary hearth can always be discharged
through the principal hearth.

Doors, such as 10 and |1 shown 1n dotted lines
on Figures 1 and 2 are provided for access to
hearths 1 and 4 respectively.

Furthermore, as In most hearths, the hearth
according to the invention may be provided with
secondary alr entrances (not shown on the draw-
ing) located In accordance with the usual prac-
tice.

The hearth above described works as follows.

‘When hearth 4 works with a slow-pace com-
bustion, the fuel which it contains or the re-
placement fuel coming from hearth 1 leaves al-
ways aS a residue ashes or slag fragments of
very small size. 'When the main hearth | works
at a quick-pace, it produces mccording to the
character of the fuels, hard slags, britile slagw
together with more or less sshes and in some
VETy rare cases only ashes.

‘When glags are formed In the main hearth
they can not run down Into the auxtllary hearth
for, as they are in a melted form only adjacent
to grate B or nozzle 8, they are kept back by the
fuel or the ashes contained In the secondary
hearth.

On the contrary, the ashes or small size slags
coming from the main hearth slide into the sec~
ondary hearth until the latier contains only

vent the fuel and the ashes from adherlng to &5 residues.
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The hard or brittle slags formed in the main
hearth set down upon grate B, on the wall or
walls of nozzle § and eventually upon the wall
above the opening 8. They form then a more
less resisting bridge showed as a checkered sec-
tion on Flgure 2,

Slageing of the apparatus is generally effected
in two moves as follows:

1, The lower door (1 Is opened and the ashes
and small slags, which form the contents of the
suxiliary hearth 4 and those, which may have
fallen into the agh-pit 7 are removed, whereupon
door 1 is closed again.,

2, The siags are removed from the maln hearth
| by means of a poker through door 10. By this
removal the ashes, the small slags and some of
the glowlng fuel which lies on top of the slags
drop automatically in the suxiliary hearth., The
malin hearth Is thus entirely cleaned. The aux-
lllary hearth is provided for a capaclty always
great enough to store up besldes the residues a
certain amount of burning fuel. The fuel goes
on burning when It has arrived in the auxillary
hearth aagd the ashes it produ¢es wilf be removed
cold, a8 well as the ashes from the firsi slagging
of the main hearth. ih course of the following
emptying of the awxiliary hearth.

As Both hearfth | and & are placed in- series,
there Is no need of paying attention, as would be
the case If both hearthis should work parailely,
to the percentage of combusitle matter In the
auxiliary hearth, which per¢éntage moreover
varies continualiy as the combustion proceeds Lo
its end In said hearth. In fact the proeess faced-
is the following: as- long ag there 1s commbustible
matter In' tHe auriliary heartl, thre combustioh
gases coming from this hearth slow down- the
main heéarth. Ad- the amount of combustible
matter becories less-1n the auxiliary hearth, tHe
gases coming from the letter contain more and
more air in eXcess, which speeds up the maln
hearth.

The total amount of thermal units prodizeed in
& given time By both: hesarths remsfns thusd sab-

stantiglly the same, whatever the percetitagé of 46- a change of pace.
combustible matter In the suxiliary hearth may’

be. Likewise said perceritagé has no'noteworthy
Infiuence upon the compésition-of the combustfon
gases discharged. by both Hesrths togethéf,
Flgure 3 shows a modiflodtion based:- on the
same principie. ;-
Referring to thiy figuste, (7 15 the mdlfi- héarth
and (3 thé auxillary Begrth. The prighdry &fF in-
admittéd to the maln hekrth through the graté
or movable nozzle 14, which Is adapted to rotet
about an axis I5 to assume the position: sRown
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in i14’. Said grate or nozzle {4 Ieaves between
its free end and the wall 16 and grate 1T an
opening 18. The primary air is introduced into
the auxiliary hearth through ash-plt (9 and
grate 1T. Doors 21 and 20 glve access to hearth
13 and ash-pit 19 respectively.

When hearth 12 Is slagged up, one proceeds
to remove the ashes which lie In 23 and to ro-
tate then the grate or nozzle 14 to the position
shown In 14", The slag 22 Is removed by means
of a poker. The glowing fuel contained in hearth
12 and the ashes which may be found ahove Lhe
slag fall upon grafe 11 where they form a heap
24. Grate 14 is then restored to lts position and
some glowing fuel Is pushed back Into the open-
ing 18. Grate 14 is then fed agaln. The com-
bustion gases coming from hearth 3 pass
through grate 14 and openlng (8 into hearth (2.

By the next slagging hearth 13 Is first emptied
whereupon the same course as hereinabove de-
seribed s followed.

In comparison with the known art the new de-
vice possesses the following advantagebus fea-
tures:

1. The possibility of burning in the same
hearth, without any change of regulating, dif-
ferent kinds of fuel without regard to the melting
point of the ashes.

2. The possibility of burning fuels the ashes of
which melt at very low temperatures without im-
pairing In the least the speed of combustion,
because the temperature within the burning layer
of fuel In hearth # is substantially lowered there-
by that the combustion gases of hearth 4 and
more particularly the carbon dioxyde pass
through sald layer,

3. The possibility of burning fuels of very dif-
ferent sizes, although the variatlon of the size
entafls the variation of the character of the
combustion residues.

4, The possibility of operating the hearth at
any pace, from the quickest to the slowest with-
out fear about the variation of the character of
the residues, which is the unavoidable result of-
Hence, the possibiiity of llmit-
ing the number of hearth sizes, as each size can
cover a wide range of power.

- 5. The posaibility after regulating once for all
the hearths; of maintaihing gn optimum com-

- position of the burnt gases durlng the whole

duration of the operat.lon between two staggines.
6. The absence of any mechgnical part and
hence low cost price and full security of opéra-

tlon.
ALEXANDRE ADRIANOFF.



