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" ART OF BRIQUETTING.
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My invention relates to the art of briquet-
ting, and especially to a briquetting process,
or a process of preparing materials for bri-
quetting, in which ordinary molasses is used
alone as a binder. Where such molasses has
been used heretofore, it has been considered
necessary to use high temperatures to drive
off the water which is contained in the mo-
lasses to enable the briquette to harden, or to
employ a lengthy and time-consuming proc-
ess at lower temperature, or to employ acids
or other materials with the molasses binder.

Inasmuch as high temperatures are inju-
rious to the base materials, especially when
lignite or bituminous coal is employed, and as
it 18 desirable to speed up the process as much
as possible and to effect economy of heat, it
is a primary object of the present invention to
provide a process for the preparation of ma-
terials for briquetting whereby molagses may
be used as a binder, in which only low tem-
peratures are employed, at which tempera-
tures the volatiles will not be driven irom
coal, if such is used as the base material, and
yet a process in which the heat required is con-
served and the time for completion of the
process is reduced to a minimum.

It is also my object to provide a process
which is adaptable to the employment of wood
charcoal, or a mixture of wood charcoal with
coal, and employing molasses as.a binder, for
ordinarily it has been found that molasses can
not readily be added to charcoal without caus-
ing the mass to ball. Hence, it is a further
object to provide a process as especially adapt-
ed to the employment of wood charcoal and
molasses as a binder therefor, wherein the
molasses may readily be mixed with the char-
coal and yet one in which the entire process
can be completed quickly and without waste
of heat.

The advantages of the roll type press, such
as economy of operation and first cost, rapid-
ity of manufacture, and simplicity, as com-
pared to a punch type press, are well known,
and yet it has been found diilicult to prepare
briquetting material comprising or contain-
ing charcoal and employing a molasses binde
for briquetting in a roll type press. The mo-
lasses bound mixture in a roll press will not
hold together after pressing, due to the in-
herent characteristics of molasses, requiring
special preparation of the materials for bri-
quetting. It is an object of my invention,
therefore, to provide a process whereby the

materials referred to above, and using the mo-
lasses binder alone, can be so prepared as to
enable their briquetting in a roll type press

and without the addition of special and ex-
pensive modifying agents to aifect the mo-

lasses. : ‘
My invention comprises the novel process
and the novel steps therein as will be herein-

after described in this specification and more .
particularly as defined by the claims termi-

nating the same. The accompanying draw-
ings 1llustrate several arrangements of ap-
paratus for carrying out my process.
Figure 1 illustrates an arrangement adapt-
ed for using charcoal alone as the base mate-
rial. : ' I
Figure 2 illustrates the apparatus arranged
for employing coal alone or a mixture of coal
and charcoal, : :
Referring first to the straight charcoal
process, it should be understood that wood
chaycoal is a substance which is extremely dif-
ficult and, to a certain degree, dangerous to
handle. it contains a large amount of fine
dust and the particles are extremely friable
and hence will fiy readily into fine dust. Itis
therefore difficult to grind properly, and the
dust, when present in a confined space, pre-
sents the danger of a dust explosion. =1t is
therefore desirable that it be moistened to per-
mit it to be ground, but inasmuch as it must be
heated to complete and harden the briquette,
the addition of moisture ordinarily presents
the problem of later eliminating this moisture
with the consequent consumption of heat.
L'have found that the addition of moisture
as is required for safe grinding and handling
of the charcoal, may be turned to advantage
in another way, in that-the molasses, having
an affinity for or being perhaps somewhat di-
luted by the water contained within the mass,
will readily penetrate to all parts of the mass
without causing it to ball. It forms practi-
cally a homogeneous free handiing mixture
in which the molasses 1s thoroughly incorpo-
rated. Thus, by the addition of water to the
charcoal, it 1s prevented from dusting and
may be ground readily, and the molasses can
then be added in such a manner that it most
readily penetrates the mass and mixes with
and coats all particles thereof. The admix-
ture of molasses can oceur as the water is be-
ing driven from the mass by heat. Hence
the molasses is in & sense substituted for the
water, and the water in-the molasses can be
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eliminated by a continuation of the heating.

After elimination of the water which is in-
herent in the molasses, and of the water which
had been added to the charcoal, it is neces-
sary only to cool the mixture and to_pass it
through a press when the proper temperature
has been reached. This temperature,.when

- straight charcoal is used as the base, is the
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ordinary atmospheric- temperature, or ap-
proximately 60° F. The mixture at this tem-
perature is readily pressed and the briquettes

formed thus in a roll type press will hold

their shape. " To complete them, however, it
is necessary: that they be baked to’ carbonize

the molasses, but this may readily be done
by passing them through a heating zome or

oven, by reason of the fact that all excess
water ‘has been “eliminated,: which requires
heatmg but for a short pemod and-at a'not
excessive temperature to- aucomphsh car bom—
zation of the binder.

By reference to Figure 1, the entxre process
as relates to the employment of charcoal, will
be understood at a glance. The- charcoal is
admitted from a hoppel 1. When first ad-
mitted, it will usually be dry and varying in
sizes from fine dust to chips. "It is passed

through a conveyor and mixer, indicated at.

2y and upon its delivery to the conveyor a

water spray-3 adds sufficient’ moisture to it

to keep the dust from flying about.  This

mixing is continued long enouoh to thorough-.
1y mcorporate the water with the charcoal.

Thave found that water to the extent of eight
per cent of the charcoal is suﬁiment to accom-
plish my purpose.

When this water is thoroughly incorpo-

rated into the mass of charcoal, the mixture.
is passed through a grinder, indicated at 4,

where it is reduced to a fine powder. - The ad’

dition “of water prevents this powder from
: ﬁym% about inthe grinder and the entire mass

e handled by gravity or by other means

delivered: from the grinder 4 to a-hot.

mixer 5. A’ gas burner 6, or other means;
may be employed to heat the ground mass as
it passes through the mixer 5. In this man-
ner the water 1s eliminated to a considerable
‘degree, ‘but ‘not “entirely. . Prior to entire
elimination of the water, hot molasses from

atank 12 is admitted to the mixer5 and this

-85

molasses; being hot, mixes readily with the

still* moist charcoal and is disseminated
throughout the mix. The mixing is con-
tinued until enough molasses is added to pro-
duce, after final baking, a sufficiently hard
briquétte. I have found that approximately

- thirty-five' per cent of molasses by weight
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of the finished briquette best accomplishes
this result, though more or less: will accom-
phsh apprommate results.
mixer 7 is provided for the purpose of mix-
ing in the molasses, this mixer beig heated
by a seconid gas jet 6. In this manner the re-

‘malmng Water, which was added from the

A second hot' ,
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sprayer 3, is eliminated, and the moisture,

which comprises approximately twenty per -

cent of the molasses; is-also largely elimi-
nated, but: the mixture is not heated to- the
point Whe1e the molasses will becrln to car-
bonize.

When the Watel is substantmlly eliminated
from the mix, the mixture is delivered to a
cooler '8, water- for:cooling being admitted
at 80 and passing out. at 81 from the jacket
surrounding the mixer.

dropped upon’ a’ conveyor.or ‘belt 10 ‘and are
passed through an oven 11, - In this oven the
briquettes -are ‘baked for-a short-time at a
temperature suflicient to earbonize and hard-

The material is.ad-
vanced throurrh this mixer until ‘it reaches’
ordinary room temperature, such:as 60> F.’
1t is-then delivered to a roll type briquetting
press, indicated by the complemental rolls'9.:
From - these, the - finished ~briquettes -are
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en ‘the molasses-and when removed from the:
oven and cooled, they will stand any ordmary -

handling and shlpplntr and, further; will not.
‘break up when burned or if the fire is shaken

or otherwise disturbed.” This carbonization,
or baking of the briquettes may be done in
any- lmown manner,-the precise manner: in
which it is done fornnng no pmt of my -
vention.

The essentral feattires of the pr ocess may be
employed for mixtures of charcoal and coal,
or,-indeed; may be employed- with Taw coal
alone. Reference to Figure 2-will illustrate
an arrangement of apparatus for’ carrying -
otit the process as'applied: to coal or mlxtures
of coal and charcoal:

According to this process the raw 0'10und
coal 1n any percentage désired is deTwered
from- a-Hopper 20 to-a hot mixer 21. = A gag
jet 6 is employed for -heating the mixture, or

~any. other suitable means may be used.: In

this mixer the coal'is heated dnd any excess
water is'driven therefrom. It-is not heated

to a point. to: drive off the volatilés; however: =~ -
‘110

Heatedmolass'es from-a tank 12isthen added:

This ‘molasses is best in‘the proportion of
fifteen to thirty per cent of the total welght‘
of the briquette. !

The mixture of coal and molasses is then
passed through a further hot mixer 22 where
the water is largely eliminated from' the
molasses. -~ At this point, if charcoal'is to be

—m1xed with the -coal, the eold ‘ground char-

coal is added as’ from a ho per 23, If the
coal‘and molasses are mlxes first, it is very
difficult to mix the charcoal into this mixture
with molasses binder. - The percentage of
molasses and charcoal may-be widely varied

and will ordinarily be determined: by the :

availability of these two materials. -
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Upon the addition of:the charcoal the mix- .

ture is passed into a mixer 24 wherein the
mixing is continued while the mass is cool-
ing. Water pipes, 25 and' 26, are provided
as 111ustrat1no' a means for coohng bhe mix-
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ture. "While the cooling is in progress and
when the mass has reached a tacky con-
sistency, it is passed into a press, comprising
the complemental rolls 9, and is then deliv-
ered to a belt conveyor 10, by means of which
it is passed through an oven 11, where the
molasses is calbomzed, as in the stramht char-
coal process.

Tt will be observed that the mixture must
be heated before addition of the molasses.
Hence the addition of water to retain the
charcoal m condition for handling requires
but little additional heat to eliminate it and
the molasses could not be added unless the
water were present in the straight charcoal
process. Thereafter it becomes necessary to
eliminate the water inherent in the molasses
and the water previously added comprises
but 2 small percentage of the water which
is ultimately eliminated. ‘

By eliminating a large portion of the water
during the next hmhmo of the mixture, the
final baking uqun'es but a short time and
]mt low tempet atures. The temperatures are

enerally sustained, except as the mixture
must be cooled, to pennw it to be pressed
properly. At mno time, however, do these
temperatures rise to a point, nor are they
sustained long enough, to drive off any con-
siderable pev'centane of volatiles from the
mass. Thus, there is preserved in the bri-
quette the ecmnbustibie volatiles such as are
inherent in lignite and bituminous coals.

“711‘11' I claim my invention is:

. The process of briquetting fuel by the
use o_i a molasses binder which consists in
heating the base fuel material, adding there-
to and mix Xing thuev'lth the mohsses, con-
tinning ]ﬂoamno of the mixture to drive off
the w Mer contained in the molasses, but main-
taining the tempcr,mtures throughout below
that 1‘ef1u’wd to drive off the vohtﬂes, cool-

3

ing the mixture to a briquetting consistency,

pressing the mixture, and finally baking the

brlquettes to carbonize the binder.

2. The process of preparing fuel for bri-
quetting, with the use of a molasses binder,
which consists in heating the fuel materials
to a pomt less than sufficient to drive off all
volatiles therefrom, adding thereto and mix-
ing therewith the molasses heating the mix-
ture to drive off the water from the molasses,

and finally cooling the mixture to a briquet-
umo tempervature.

The process of plepamncr volatile-bear-
ing hwl materials for bmquettmor which con-
sisis in heating the fuel material to a point
less than sufhmmt to drive off the volatiles,

adding hot liquid molasses thereto and mix-
ing the same therewith, further heating the
mixture to expel moigture from the fuel and
from the molasses, adding finely divided car-
bonaceous material to and incorporating it
mto the mixture, and finally reducing the

emperature of the mass to one suitable for
prc sing.

4. The process of briquetting volatile-bear-
ing fuel materials which consists in heating
the fuel matenal to a point less than suffi-
cient to drive off the volatiles, adding hot
hquid molasses thereto and mixing the same
Lhel'e\nth, further heating the mixture to
expel moisture from the fuel and from the
molasses, adding finely divided carbonaceous
matorial to and incorporating it into the
mixture, an ﬁnally reducing the temperature
of the mass until the mass reaches a tacky
COPSleGnCV, pressing the individual bri-
quettes, and heating them to carbonize the
mo]asses

ul igned at Seattle, Washington, this 20th

lay of September, 1926.

PAUL C. MULLIGAN.
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