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To all whom it may concern:

Beit known that I, WILLIAM A. KONEMAN,
a citizen of the United States, residing at Chi-
cago, In the county of Cook and State of Illi-
nois, have invented a new and useful Im-
pr ovement in Artificial Fuel, of which the fol-
lowing 18 a specification.

My object is to provide as a new article of
manufacture an improved artificial briquet
which shall possess calorific qualities of an
exceptionally high order, yielding substan-
tially complete c()mbnstion'without waste of
any of its carbonaceous ingredients and be
capable of withstanding disintegration in or-
dinary handling or fr'om exposure to the ele-
ments.

My improved fuel-briquet comprises, gen-
erally stated, a mixture consisting of pulveru-
lent non-coking coal, such as anthracite,
graphitic carbon, certain lignites, &e., and a
more or less finely-divided coking-coal in de-
sired proportions, together with an insoluble
agglutinant which will serve to hold the bri-
gueted material ﬂfralnsb disintegrationin han-
dling or from the effects of the atmosphere or
of moisture and which when the briquet is fed
into a furnace will hold the particles of coal
together until the non-coking coal portion be-
comes entangled and held by the coke formed
from the coking-coal dmmw nutla,l combus-
tion.

In the production of my improved bmquets
I take advantage of the fact that the oxida-
tion of a mineral substance may be most
quickly and readily effected when the same
i1s subjected in a finely-pulverized condition
to an incandescing temperature in the pres-
ence of oxygen. To this end I subject the
non-coking-coal ingredient of my improved
briquet to ar tlﬁemlpnlvemzatlon because or-
dinarynon-cokingcoal-culm—such asscreen-
dust, slack, an_d refuse anthracite—is too
coarse for economical use in my briguets.
The coking-coal, as I provide it, may be some-
what coarser than the non -coking coal,
though it should be sufficiently fine to effect

properly intimate intermixture. Inthe prep-
aration of the coals for the briquets I provide

' them of a degree of fineness and in the rela-
tive pr0port10ns which will produce the qual- 50

ity of fuel desired.
One of the important features of my inven-

tion lies in the fact that thereby a fuel of any
desired quality and for any desired purpose

may be readily produced and objectionable 5sz
features alleviated. For example, ordinary
anthracite waste or screenings contains fif-
teen per cent. or more of incombustible ma-
terial or ash. If such anthracite is suitably

pulverized and mixed in the proportion of 6o

two-thirds thereof to one-third coking-coal
vielding six per cent. of ash, a fuelis obtamed
yielding but twelve per cent. of ash. The
per cent. of ash may be still further reduced

by employing a somewhat-better grade of an- 65

thracite screenings in the mixture. If it is
desired to obt&m a fuel which in burning -
shall be absolutely smokeless and give but
little flame, a mixture consisting of eighty

per cent, anthracite waste and ’owenty per yo

cent. strong coking gas-coal meets the re-
quirements and affords a highly- desirable
fuel forself-feedingstoves. A smokelessfuel
having very high calorlﬁc power and giving

a lonﬂ' flame may be produced by mixing 75

sixty per cent. of anthracite with forty per
cont. of coking - coal of good grade, result-
ing in a smokeless fuel high]y desirable for
marine use and also for use in grates, as it

gives off a flame similar to that of burning 8o.

wood. Forordinary commercial steam use a
irst-class fuel may be produced with a mix-
ture consisting of two-thirds anthracite and
one-third coking-coal possessing thirty-five
to forty per cent of volatile ingredients.
will suffice to state that in the preparation of

' the coal ingredients to produce the best re-

sults they are fed in the predetermined pro-
portions to a suitable pulverizer and there

ground and intimately mixed until the whole gc

mass will pass through a screen of a fineness
which will insure perfeet combustion of the
most refractory combustible ingredients
thereof. The binding agent or agglutmant

which I prefer to employ iIs what has been 95' |

termed “‘bone-soup,” an extract prepared

It 85 .
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- or other non-coking coal employed.

sulfate-of-iron solution.

2

from animal bones mixed with butcher-shop
and slaughter-house refuse, carcasses of ani-
mals generally; also, the bones, entrails, &e.,
of fowls. In preparing the extract for my
purpose I prefer to rednce the bones to small
pieces and subject them with the other refuse
material in a suitable vessel to the action of
steam uuder preferably about forty pounds
pressure for a suitable length of time, usu-
ally about six hours. In thetreatment of the

bones, &c., as described large percentages of
gelatin and chondrin, as well as meat fiber,

refuse, and grease, are produced, all of which
have commercial value, and afilter-press may

be employed to separate therefrom the crude.

bone-liquor extract or bone-soup. 1he bone-
soup consists of about two-thirds glutin and
one-third chondrin, to which Wdtet‘ may be
added before use to make a ten to fifteen per
cent. solution. The diluted extract is thor-

oughly stirred into the coals mixture to be-

come closely associated therewith. The ag-
glutinating material should be rendered in-
boluble and for that purpose I prefer for rea-

sons of economy to subject it to the action of

chlorin-gas generated within the moistened
coals mixture, to which is added a suitable
As a still further
aid to combustion, particularly when a large
percentage of graphitic carbon 1s used, a

small amount—say one-half to one and one-

half per cent.—of potassium nitrate or other
oxygen-yielding salt may be added to the
mixture.

In regulating the proportlons of dllthchlfe
Or non- (,okmn' coal and bituminous coking-
coal it is necessary for the best resulfs to pro-
vide the latter in relative proportion at least
sufficient to operate when coked as & means
for holding by agglomeration the non-coking
particles. Taking this proportion of coking-
coal as the minimum, more may be employed,
if desired. Sufficient—sayfromten totwelve
and one-half per cent.—of the ten to fifteen
per cent. solution of agglutinating liquor 1s
mixed with the coal after pulverization, as
deseribed, to render the mass sufficiently co-
herent for ready molding into briquets, the
same being formed under pressure in any de-
sired manner and dried. - When the briquet
is burned, the agglutinating material oper-
ates to hold the coal particles together, while
during the initial combustion of the particles

of coking-coal the coking-coal particles are

forming into coke and until they entangle
themselves with the particles of anthracite
The ag-

- glutinating mdtmml described burns w1thont

I60

d,ppreuctble smoke, and in the conversion of
the coking-coalintocoke the hydrocarbons in-

itially elimi-nated, owing to the fine state of

~division of the coal and the small percentage

-of volatile hydrocarbonsset freefrom the mass
of briqueted material, are so completely con-

sumed that under properconditions no appre-
ciablesmokeis

711,167

is ignited, immediate combustion and conseé-

quent destruction of the agglutinant takes
place, and were it not for the presence of the
agglomerating coking-coal the briquet would
disintegrate and the component powder would
soon.choke the fire; but as the coking action
of the coking-coal commences at once and
continues during the entire time that the
volatile constituents are discharged.the coke
so formed entangles the fine particles of an-

thracite or the like and holds them in a way
‘to insure rapid and perfect combustion.

Hix-
periments carried on in the burning of my
improved briquets formed with seventy-five
per cent. anthracite have resulted in such
perfect combustion that no nnconsumed car-
bonaceous material was present in the ash.
The sawme effect may be produced with my
improved briquet formed with graphitic and

other non-coking coals when suitably pul-

verized and when sufficient coking - coal is
mixed therewith in the briguet.

My invention makes it possible to utlllze
in the production of highly-desirable artifi-
clal fuel carbonaceous material which has
hitherto, either on account of its physical con-
dition or inherent properties, or both; been
generally regarded as an undesirable fuel,
and therefore of little commercial wvalue.

Immense beds of graphitic coal and large

quantitiesoflow-grade anthracite-coal screen-
ings, which are incapable of use as fuel in
their existing condition, may be rendered vai-
uable by my improvement. By pulverizing
such anthracite or graphitic carbon to a suf-
ficiently-fine mesh and mixing it with a suit-
able proportion of bituminous coal and a suit-

ableagglutinating material,such as described,

a most desirable a,nd economlcal fuel- brlquet
is readily provided.
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It will be understood from the foregoing de-

seription that my invention consists, broadly,
in the method of manufacturing an artificial-

fuael briquet, as above described, and also in
‘the article of manufacture consisting of an-

thracite or other non-coking coal ground to a
fine powder and more or less finely divided
coking-coal, mixed together in suitable pro-
portions with an insoluble and combustible
agglutinant which will operate when the

briquet is ignited to hold the particles of coal

together during the coking of the bituminous
coal, so that the latter will operate to hold
the anthracite particles uuntil both are con-
sumed, leaving no unconsumed carbon in the
ash. The msoluble agglutinant above de-
scribed is the one I prefer to employ, because
1t is eminently satisfactory and is the least
expensive of any insoluble smokeless agglu-
tinating material of which I am aware. In
fact, in the production of the bone-soup, as de-
scribed, the by-products have a commercial

value whleh more than covers the entire cost

of agglutmatmw material and labor. In the

present connection, however, I do not wish to
cenerated. Whenthe briquet i limit my invention in its bmadest sense o
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the use of any particular agglutinating mate- | coking-coal intimately mlxed together, and

rial, though coal-tar, piteh, and other vola-

t.1le he(wy hydloembons are objectionable
because they produce smoke. The insoluble

gluten and chondrin binding material above

deseribed will operate tomaintain the briquet
Intactduring ordinary handling. Thebriquet
may be strengthened, if desired, by mixing
with the pulverized mass fibrous material,
such as hemp. The hemp fiber may be ob-
tained from waste rope, which is inexpensive.
The incorporation of combustible fibrous ma-
terial with the briquet material is very desir-
able where the briquets are to be capable

more especlally of withstanding more than or-

dinary rough handling —as, for example,
where they are to be shipped to foreign coun-
tries and handled repeatedly.

What I claim as new, and desire to secure -

by Letters Patent, is—

1. The method of ma,nufaeturmfr an artifi-
clal-fuel briquet, which consists in reducing
a non-coking coal to a pulverulent condition,
reducing a coking-coal to a pulverunlent, or
approximately pulverulent, condition, mix-

ing the two together with an agelutinant and |

forming the mixture into briquets.

¥ 5B

2. The method of manufacturing an artifi-

cial-fuel briquet, which consists in reducing
a non-coking coal to a pulverulent condition,
reducing a coking-coal to a pulverulent, or

approximately pulverulent condition, mixing
the two together with agglutinating material,

rendering the agglutinating ingredient in the
mixture insoluble, and forming the mixture
into briquets.

3. The method of manufacturing an artifi-
cial-fuel briquet, which consists in pulveriz-
Ing and mixing togetherin one operation non-

coking and coking-coals in suitable propor-

tions, and adding to and mixing with the coal
mass an agglutinating material, and forming
the mixture into briquets.

4. The method of manufacturing an artifi-
cial-fuel briquet, which consists in reducing
a non-coking coal toa pulverulent condition,
reducing a coking-coal to a pulverulent, or
approximately pulverulent condition, mixing
the two together, preparing an agglutinant
composed of gluten and chondrin, mixing the
same with the pulverized-coal mixture, ren-
dering the agglutinant insoluble, and form-
ing tlle mixture into briquets.

5. As a new article of manutaeture, an ar-
tificial-fuel briquet composed of pulverulent
non-coking coal and more or less finely-di-
vided coking-coal intimately mixed together,
and insoluble agglutinating material mechan-

ically uniting the mixed particles of coal and

having the property of holding them together
until entangled and held by the coke formed
from the coking coal during initial combus-
tion.

6. As a new article of manufactme, an ar-
tificial-fuel briquet composed of pulverulent
anthracite and more or less finely-divided

|

insoluble agglutinating ma,terml mechamc-
ally uniting the mixed particles of coal and.
‘having the property of holding them together
until entangled and held by the coke formed
from the cokmﬂ'-coal during initial combus-
tion. |

7. As a new article of manufacture, an ar-
tificial-fuel briquet composed of pulverulent

anthracite and more orless finely-divided bi-
tuminous coking -coal intimately mixed to-
gether, and insoluble agglutinating material

mechanically uniting the mixed parmeles of

coal and having the property of holding them
together until entangled and held by the coke
formed from the bltummous coal during ini-
tial combustion.
8. As a new article of ma,nufcmotul e, an ar-

tificial-fuel briquet composed of a mass of pul-

verulent non-coking coal mechanically pul-

a
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80

verized to pass through a screen of twenty

mesh, or finer, and more or lessfinely-divided
coking-coal in less proportion than the an-

| thraclte intimately mixed therewith, and in-

soluble agglutinating material meohanlcally
uniting the mixed particles of coal and hav-
ing the property of holding them together un-

00

til entangled and held by the coke formed

from the coking-coal during initial combus-

tion.

9. As a new article of manufacture, an ar-
tificial-fuel briquet composed of pulverulent
non-coking coal and more or less finely-di-

vided coking-coal intimately mixed together, :

and an insoluble mixture of gluten and chon-
drin mechanically uniting the mixed parti-

cles of coal, whereby when the briquet is

burned the non-aokmg particles are held by
the coke formed from the coking partleles
during initial combustion.

10. As a new article of manufacture, an ar-
tificial-fuel briquet composed of pulverulent
non-coking coal, more or less finely-divided

coking-coal, and combustible fibrons mate-

rial, all intimately mixed together, and in-
soluble agglutinating material mechameaﬂy
uniting the mixed particles of coal and fiber

and havmn' the property of holding the coal

particles torrether until the par tlcles of non-
coking coal are entangled and held by .the

coke f01 med from the eokmn'-coa,l durmn‘ ini-

tial combustion.

11. As anew article of mmmfaetme, an ar-
tificial-fuel briquet, composed of pulverulent
non-coking coal, more or less ﬁnely-dlwded

95
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cokmfr-coa,l, and an oxygen-yielding salt in-

timately mixed together, and insoluble ag-

glutinating material mechanically umtmn‘v
the mixed - particles of the mass and havmn'.

125

the property of holding the particles of coal .
together until the par mcles of non-coking coal
are entangled and held by the. coke fm med

from the eokmn'-coal during initial combns--

tion.
12.

tificial-fuel briquet, composed of pulverulent

As anew ar tlele of manufacture an ar-

130
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non-coking coal, more or less finely-divided | entangled and held by the coke formed from
coking-coal,combustible fibrous material,and | the coking-coal during initial combustion.

an oxygen-yielding salt, all intimately mixed -
togethéjr, and an it?soluble agglutinating ma- WILLIAM A KQNEMAN-

' 5 terial mechanically uniting the particles of In presence of—
mixed material and having the property of ALBERT D. DACCI,
holding the particles of non-ecoking coal until | WM. B. DAVIESs.
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