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2 Claims

Thls inventmn relates to the utllization of ‘coal’
slack, coal. fines, or like materials, and aims to’

provxde an. improved method and méeans for the
agglomeration and: combustion ' thereof.: < =

- Attempts have been made to utilize slagk ma-:
terials for combustion in agglomerated form by’
briquetting the same with birider materials stich’

as clay, oils; tars and the like, but great difficulty

has been experienced in: obtaining 4 product ca- -
pable of withstanding the. effects’ of handling- o¥-
exposure to the weather and which Wwill dndérgo

combustion-without: disintegration ~acéompanied

by blanketing .of . the .draft. and. loss: of “large:
_quantities. of combustible material .in -thé 'ash.
Furthermore, it.has been found: that in: many in=-
stances: bnquettxng with binders'has inéreased the'

smokiness of the fuel, and that the ¢cost'of bifider

materials and briquetté formitig -and f;reatmg .
egquipment-has. rendered br1quettmg processes uti-~-
i economical. :

According to my. . mventlon the eoal slack or'
other material which it is.desired to agglomerate:
is enclosed within a casing adapted. to.retain thé

madterial in position until constituents- of the ma-

.- terial become sufficiéntly coked or plasticito re-

tain the material inagglomerated ‘form, after

which the casing- becomes reduced to ‘suchi cén-.

dition as to readily pass through the grate along
with the fuel ash. ' Furthermore, particular em-

. bodiments of my invention provide foi facilitat-

ing and rendering more cleanly the handling of
the  material; provide for reduction :of soot in
the flles - and. chimney and, for opeh:grate use,
provide for: pleasing flame characteristics. ;

-In: the accompanying drawing: showmg pre-
ferred embodiments:of my 1nvent1on for the pur-
pose. .of. illustrating ‘the sarmie, :

.Pig; 17is a ‘perspective ‘view of one" form -of
agglomerate package according to my invention;

‘Fig. 2. is ‘& somewhat dzagramma,tm partmlly’

sectmnal view  of’the 'same;

+Fig. 3 is @ partial: perspectwe v1ew of another
embodlment

Fig. 4 is a part1a.1 dlagrammatxc vertlcal sec~

" tional view of the samie; and

Fig. 5 is a_diagrammatic: partial vertwa-l sec-
tional view of a further embodiment. . :
In practicing. my. invention I:first determine

. the  size and:character of coal slack:to be ag-

glomerated.  For best results the matérial should
be: of such: character that constituerits’ of:it will

be reduced to a plastic: condition by heat “ When'
agelomerating, bituminous: coal:slack:ior similar
- maaterial no specigl provisions need: be:made be-

(Cl 44—40)

cause’ such maberxals already have tms desired»

characteristic;
In-applying my invention with other ma.tenals
such. as-.anthracite. slaek, it ‘is -desirable to in-

termingle -‘tHerewith -a. sufficient portion.of -bitu~:

minous ¢oal or:the like to impart to the matenal
this desired property.

: The. material. ‘is ‘then to -be agglomerated in
package form, taking into account ‘the: size of its
particles -and the: rapidity  with which the ag-
glomerate will coke sufficiently to hold its shape:

“Referring pdarticularly to Figs. :and 2. of the
drawing  and assuming that .the agglomerate

consists of bituminous:coal slack passing through-

a half inch:-mesh _screen’ and.containing all the
smaller fines and dust, I provide a package which

in-the form shewn consists of-a paper bag hav-
ing:an cuter paper wall 10 &nd. inner paper wall

I.{ embracing :a heat. resistant mesh 2 there-
between; ‘The filaments of the.mesh are prefer-
ably spaced apart a distance-soniewhat less than
the size of the largest particles in the agglomer=
a.ted slaek _in this instance a distance somewhat
less than a half inech.. It is advantageous from
the standpomt/ -of economy to ‘use .as -largé. a
mesh as possible within: the limit of size which

will retam mater}a,l in agglomerated form: after.

the desruction «of the paper walls 10.and 11, but
it is obvious that the size of the mesh-may vary
Widely within this range w1thout departure from

my invention, The slack m1xture i3 containing

haIf 1nch a.nd all smaller partxcles is packed tight-
Iy mto the’ package, and because. of the varying
sizes of partlcles in the mixture vmds are almost
entlrely ehmma.f;ed The package is thén closed
in ‘any suitable manner to hold the material in
agglomerated form, and in the form shown in
Fig. 1.this is accomphshed by gathiering fhe top
of the bag, foldibg it over tightly and securing it
with staplés 14,

‘The spacing of the ‘mesh, as above mentmned
is S0 determmed as to migintain the agglomier-
ation of the ‘fitling 13 after burning away of the
paper 1ayers (6 and {1, and the size of filaments
making up theé mesh 12 shoutd be 6 chosen that
these filsnents will resist the heat of combustion
aritif substantral cokmg of the Mllifig 13, but be-
conte ‘¢apable’ ‘of passing the grate with the ash
after combustion of - the - agglomerate material,

¥ wire 1s uséd for this miesh 12 it should be large |
enough, deperiding upori the mietal from whieh it

is miade; fo-nét Burhi 6uf or melt before coking of
_the agelomerate; and e eriough or of such rie-
tafic composition as o birn out or melt at tem~

peratures reachéd in the fire so 4s to reduce it t6 |
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a form capable of passing through a grate. Thus
copper wire of suitable size will retain material
until sufficiently coked and will thereafter melt
into globular form, and iron wire will retain the
filling until coked and afterwards be melted or
partially, or even completely, burned in a hot
fire. If non-metallic materials are used these
may of course be such that they will retain the
agglomerate until coked and then be crumpled
in the ash and have such slight strength as to be
torn away by -the ash passing through the grates
if perchance they should catch thereon. Nu-

merous fire resisting materials may be used for

this purpose.

In the form shown in Figs. 3 and 4 the exter--

nal wall {8 of Figs. 1 and 2 is omitted and the
package comprises only  an intefnal wall 20

adapted to prevent the material 22 from sifting.

out of the package during handling and an
external mesh 21 of characteristics similar to
those -of the mesh {2 of the preceding embodi-
ment. As indicated at 23 in Fig. 3:if the wire
mesh is inherently rigid; as may be the case with
iron wire; for example, the closure of the end or
ends of the package may.be effected by merely
folding over the. material and pressing it down
tightly into place. o L .

. 'With this form of the .invention, as well .as
the form in Figs.:l'and 2, the mesh to a degree

brotects the internal wall from puncturing dur-.

ing handling, and also tends to -take strain off

this wall by supporting it against the material.:
“In the form shown in Fig. 5 the internal wall

of Figs. 1 and 2 is.omitted and the package com-

; prises only the external wall 30, which prevents

sifting out of the smaller particles of ‘material
32, and the mesh 31, which is similar to that of
the preceding embodiments, is positioned within
the outer wall 30..: In the form shown in this

« embodiment the casing may be simply tubular in

form and as indicated at 33 the wire 3! may be
simply folded over on the filling 32 at the end of

the package and the paper wrapper may be ad-

hesively secured over the-end as at 34, - ;

This form will effect’ah- economy ‘6f mesh 31
and is suitable for use where the miesh’ is ‘fairly
self-sustaining and where the ‘commodity will not

be subject to excessively rough handling. -

' The packaged  agglomerates may be of any-

desired size suitable for combustion under the
conditions of- use-for which théy are intéended.
Convenient sizes for domestic use will' be one to
five pound packages; for other uses ten-pound, or
even larger, packages may prove desirable. As
the paper walls 10, 11; 28 and 80 or the like pre-.
vent the finer particles from sifting out of the
package during handling, even ‘bitumihous. ma-
terials prepared in agglomerate form according to
my invention are rendered a cleanly commodity,
suitable for domestic use. S

" As above mentioned, the improved fuel.package
is'particularly adaptable for modification to pre-
vent the accumulation of soot in stoves and chim-
neys or the like or to produce a pleasingly colored
flame. For these purposes the paper walls of the
container may be impregnated or ceated with
various salts or materials which will tend to pre-.
vent accumulations of soot or to color the flame,
or 'such materials may simply be inserted in the
package. These ends may also be .attained by
incorporating zinc-or other soot reducing or flame:
coloring metals in the mesh or by utilizing im=
pregnated mesh -of non-metallic- fire resisting
materials, such as asbestos. or the like.

2,011,245

In the event that the commodity is to be so ex-
cessively exposed to the action of the elements
that an ordinary paper wall might be injured by
the exposure, the packaged agglomerates may be
either constructed with water-proof walls corre-
sponding to the walls 10, {i, 20 or 30 or have
their paper walls coated or impregnated with
water-proofing material after the package is
formed to provide additional protection.

Thus my invention provides for an improved
fuel package which holds the slack in agglom-
erate form and actually provides a new method
of handling bhituminous slack or like arenaceous,
friable or disintegrable material rendered cohe-
sive by heat which may be summarized as sep-
arating such material into lots of individual
bulks predetermined by the use to which the
commodity is to be put; encasing such lots in
substantially dust-proof packages comprising a

" substantially continuous layer of combustible ma-

terial to prevent loss of material from the. lots
and render the packages clean to handle, and
further comprising a mesh of material at least
temporarily fire resistant; and applying said
packaged lots to the fire with draft voids therebe-

tween that the combustible package material may’

be burned away to admit air to the package for
combustion of the friable material, and that the
friable material may be rendered cohesive as an
initial step of the combustion thereof to hold it
in place and maintain the draft voids during

combustion. It is apparent that the provision of:
a mesh of material only temporarily fire resistant,

or-a material which will be converted into glob-
ules -or -ash, or which will in any other way be
rendered. incapable of clogging the grate after

complete combustion of the commodity, all con--
tribute to the success of the combustion of friable’

material rendered cohesive by heat according to
my invention, as do also the provision of flame
coloring or soot minimizing constituents as ele-
ments of the individual agglomerated packages
used according to my invention. :

- I find that much more complete and satisfac-

tory combustion is attained in the burning of
such fuels in accordance with my invention than

is attained by briquetting the same and that in’
addition the commodity is much more cleanly:

handled and much less subject to shrinkage due

to disintegration in handling than are comimer-:

cial forms of briquettes. Furthermore; particu-
larly in the larger size packages, the cost of pre~

paring package fuel for combustion according to

my invention is less than the cost of preparing
similar quantities of fuel by briquetting processes
which are rendered expensive by the quantity of
binder required and the  extensive: equipment
necessary to successful briquetting. Moreover,
the filling of the volds in the agglomerates made
according to my invention, either. by the inclu-
sion of fine particles of slack therein or the pro-
duction of such fine particles by breaking down
of larger particles on the application of‘he'at;
provides for good coking of the agglomerates and
eliminates blanketing of the draft and high car-
bon loss of the ash. The extremely complete
combustion thus attained by maintenance of free
draft reduces the ash to a minimum, and because
of the even burning attained it is unnecessary to
force portions of the fire whereby clinkering is

minimized, particularly if a slack is chosen, the

ash of which is non-fusing at the temperatures to
which' it will be subjected during. combustion.

My invention is not limited to the ‘specific
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forms. disclosed, and improved -features‘of my
method and commodity for combustion may. be
employed in other embodiments than those dis-

closed for purpose of illustiating my invention,

and having disclosed preferred embodiments of
the invention: what I claim to secure by Letters

_ Patent is: :

1. A fuel package encasing an agglomerate of

v bituminous coal slack, which is a friable material

~10

15

20

‘rendered cohesive by heat, said agglomerate con-

sisting of a mixture of relatively non-cohesive
particles of various sizes equal to or less than a
predetermined maximum size, said particles be-
ing closely packed together and thus substantially
without voids, said agglomerate being surrounded
by a substantially dust-proof combustible casing

-which avoids sifting out of the finer pafticles in

handling, and said casing comprising means,

“such as a.mesh of at least temporarily fire resist-

ant material of a spacing less than or approxi-
mately equal to the predetermined maximum size

3

of particles, which retains the agglomerate after
burning of the combustible - dust-proof casing
until the agglomerate is rendered cohesive. by
the heat of combustion, and which then becomes
reduced to a condition for ready removal with the

- residues of combustion.

2. An agglomerated fuel package, comprising a
casing packed with an agglomerate of bituminous

‘coal slack, which is a friable material initially

relatively non-cohesive but rendered cohesive by
heat, said casing being tightly packed with said
material so as to reduce voids to a minimum, and
said:casing comprising a substantially dust-proof
continuous combustible wall and a mesh-like re-
tainer of temporarily fire resistant material of
such size relative to the particles of friable ma-
terial ‘as:to hold the agglomerate together after
burning away of the combustible wall until the
agglomerate is rendered cohesive by heat.

JOHN PAUL HORNE.
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