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» all wwhom it may concern’

Be it known that I, Frep A. JomrpaN, a
citizen of the United States, residing at Sell-
wood, in the Province of Ontario and Do-
minion of Canada, have invented certain
new and useful Improvements in Methods
of Making Briquets, of which the following
is o fuil, clear, and exact specification.

This invention relates to briqueting and
has particulur reference to the forming of
briguets from comminuted iron or other
ores, blast furnace flue dust, etc., prepara-
tory to placing the briguets in the briguet-
ing kiln or furnace.

This invention is intended to apply es-
pecially to the treatment of ore containing
material that has been concentrated by auny
of the several methods of wet concentration,
i ay also be used for material that is
dry by fivst adding water thereto and then

treating ag wet material.

Tn briqueting wet concentrates or similar
material the usual procedure has been to
allow the concentrates to settle in large vats
or tanks o sufficient length of time for the
surplus water to drain and evaporate. The
material would then be transported by cranes
and grab buckets to brick pressing machines
and then in turn the bricks would be placed
manually oo the kiln cars by means of which
material would be passed through the
This method has proved costly be-
nuse of the expensive equipment necessary
or the process and also because of the large
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amount of manual labor that is needed.
Tris method has also restricted the output
of kilns of a given size because of several
it 3 sons.  First, the bricks were
1 in size because of the necessity of

) keeping them down to reasonable dimensions

so that they could be transported mannally
from the brick press to the kiln car. Also
the bricks when pressed from the compara-
tively dry material resulting from the drain-
ing process lacked tenacity and stability
which also restricted the size of the indi-
vicnal brick and also added to the difficulty
of hendling them.

This invention comprises a continuous
method whereby briquets are formed in a
mold without pressure or binder, and placed
on a kiln ear in position for firing, without
digplacement from the positien in which

Thereby, a large out-

reed from the mold.
put i3 obtained with a minimum ‘of labor

Speciflcation of Letters Patent.
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and equipment, and the size of the briquets
does not have to be determined so that they
can be conveniently loaded on the kilu ear
by hand.

1 have discovered that certain ore contain-
ing materials, such as concentrated iron ove,
blast furnace dust, ete., can be briqueted by
a much simpler process than has heretofore
been used. I dispense with drying the con-
centrates preliminary to charging into the
mold, and also with pressing of the material
in the mold, and also with removal of the
briquet frem a press to the kiln car.

The invention comprises casting or mold-
ing wet finely comminuted ore concentrates,
flue dust or similar material in a mold hav-
ing one or more suitable compartments.
The compartments ave open at the top and
bottom. While the mold is being filled it
rests on & kiln car which has been heated
by its previous passage threugh a kiln. The
Kkiln car thus forms the bottom of the mold
compartments. The heat radiating from
the car assists in driving off the surplus
moisture of the material that has been
poured into the compartments of the mold.
After the material has dried to a state of
comparative dryness, the material begins to
shrink slightly allowing the molds to be
lifted gradually, leaving the bricks on_the
v in suitable position for burning in a
kiln or tunnel furnace in the usual manner.

A feature of this invention is the utiliza-
{ion of the stored heat of the car to de-water

and set- the next charge of material, and’

thereby a continuous circulation of cars and
molds is permitted with great economy of
heat and labor. 1f found desirable, addi-
tional heat can be applied to de-water and
set the briquets. ,

A preferred form of plant for carrying
out the method of this-invention comprises
suitable supply and return tracks arranged
in association with the kiln, a charging hop-
per, and transfer tracks, so that cars carry-
ing empty mold-frames can be loaded with
wet material, which will dry, shrink, and
set as the cars move along through a closed
heat retaining chamber.  During this pe-
riod, the material dries and shrinks away
from the sides of the mold, permitting the
mold frame to be lifted clear of the rela-
tively soft briquets while still on_the car.
The car is then run into the kiln and the byi-
quets fired to relative hardness, the loaded
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car being discharged from the other end of
the kiln and returned to the loading point
after the briquets have been removed. The
mold frames after being removed from the
cars ave transported to the car return-track,
and placed on the curs, so that when the
curs and molds reach the filling point the
miokls ure in position to be again filled with
web material.
By the foregoing method and apparatus,
qrantities of wet materlals can be
ed and briqueted with but slight labor
xpense, in a continuous process.

Tn the accompanying drowings, Figure 1
is a plan view of ene form of plant in which
the method of this invention can be carried
out, and Fig. 2 is an elevation.

Tieferring to Figs. 1 and 2, 1 represents a
charging hopper which collects the wet ma-
90 terial as it is conveyed from the concentrat-

ing department of the plant, or from the
mixing machines, according to whether the
plant is treating wet concentrates, ov other
materinl that Bas been mixed with water.
o5 The material {fows from the hopper to the
multiple melds 2, which ure open at the bot-
tom and are carried on a car 3, which runs
on vails 4, which lead through a drying and
setting chamber 5, which conserves the heat.
3¢ This drying :

o
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and setting chamber 5 consists
of brick side walls and a suitable roof, the
roof preferably containing sections which
can be opened from time fo time to permit
inspection of the briquets passing below, It
55 will be seen that the large amount of heat
" guoplied by the kiln cars is conserved in this
no chamber. This heat dries the mate-
;, which at the same time shrinks away
from the mold sides, pevmitting the mold to
¢0 be lifted away from the briguets without
either breaking them up or disturbing them
in any way. The cars 3 are run into the in-
closed deying chamber 5 from the supply
transfer fracks 6, which carry tronsfer cars
45 7, and themselves have rails 8 forming a con-
sinuation of rails 4. Ifigs. 1 and 2 show a
r 8 on the transfer car 7 and also a car 3
in the drying chamber 5, being charged from
the hopper 1. The cars 3 may be pushed
into the drying chamber 5 by a hydraulic
plunger 9 and thereatter preferably run con-
tinnously through the kiln, though other
means for moving the cars may be provided.
At the end of the drying chamber 5 is &
55 transverse mold lifting and carrying crane
10, which has four hydraulic lifting cylin-
ders 11 provided with hooks 12 for lifting
the molds 2 from the cars 8.
18 represenis the briquets, which, by this

2
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ime, have dried and shrunk sufficiently so
that the mold frame 2 can be easily lilted.

P a

s lifted, the car 5 car-

a0

g

55 hard so as to stand shipmen

]

mold frames, or the like,
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16 are doors for the heating chamber 5
the kiln, which will be epened to velease ¢
cars. The car runs from the i
kiln on to rails 17 carried by a dischi
transfer car 15 similar to transfer cu
The car 18 runs on trangverse rails 19,
responding to rails 6, and the cars 3 :
turned to the transier tracks 6 on reiurn
rails 26. The crane 10 runs on transverse
tracks 21, and conveys the empty mold yx
frames 2 transversely, as shown in ¥ig. 1, s0
that the mold can be dropped on fo the re-
turning cars. The cars then continue iheix
return movement and repeat the eycle, ;

The kiln car absorbs a large amount ol go
heat in the kiln, and a feature of this nven-
tion is to utilize this heat from the kiin cav
to form relatively soft briquets from il
next material charged into the mold. &
kiln car will ordinarily supply sufficient heal 15
in the drying chamber 5 to de-water and set
the briquets, but for certain purpeses, it may
be desirable (o apply additional heat ir
chambler 3, without departure from the scogs
of this invention. The heat from the kiln ag
car and the mold not only dries the materinl
in the molds to cause it to set, but it simul-
tancously shrinks from the sides of the mul-
tiple mold frame. Chis perwits the open
bottom mold frame to be lifted from the
briquets without the interposition of expel-
ling devices, such as plungers or the like,
which are commonly used in pressed brick
manufacture. :

The present invention is especially ap-
plicable to iron ore concentrates, which I
have discovered have the properties above
specificd of contracting away from the mold
sides when dry. When this material dries to
a moisture content of about 107 it assumes
an initial set and simultaneousiy shrinks
from the walls pf the molds, forming u rela-
tively soft briquet. Further drying to about
7% moisture content effects further harden-
ing and firmmness of the material, and the 319
mold frame can then be easily lifted with-
out breakage or. damage {o the briquets. The
length of time necessary. to nccomphish this
drying and shrinking varies with the amouns
of moisture in the concentrates and the size
of the grains.

Tt will be understood that the length of
tracks required, the namber and size of cars,
] will be propor-
tioned so as to mske as nearly as possible a
continuous process, becuwuse thereby the
areatest heat economy is obtuined as well as
capacity of output. If dosired, in addition
to the heat derived from the molds and the
kil car, the drying and shrinking chamber
5 may be further heated, but this will
ordinarily be required.

Trom fhe foregoing deseription it will be
seen that i
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ent, or large amount of manual labor, ay
the briquets can be of any desired size or

" shape most suitable to this method, without
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requiring change in the -mechanical appli-
ances. By this process, much larger briquets
can be made than with previous processes,
which is advantageous both because fewer
are required for a given weight, but an in-
creased quantity is fired in the kiln with
each car loading.

Having thus described my invention, I
declare that what I claim as new and desire
to secure by Letters Patent, is:—

1. The method of making briquets which
consists in positioning a mold on a support,
charging wet ore containing materisl into
said mold, drying the material in the mold
to effect initial set and shrinkage from the
sides of the mold, removing the mold, and
firing the material on the mold support.

2. The method of making briquets which
consists in placing & mold on 2 heated car,
charging wet ore containing material into
the mold while on the car, forming a rela-
tively soft briquet in the mold by the heat
from the car, separating the mold and said
briquet, and firing said briquet after the
mold is removed and while on the car to
harden and complete it.

3. The method of making iron ore bri-
quets which consists in positioning a mold
on a support, charging wet concentrated
iron ore into the mold, forming a self sus-
taining briquet smaller than the mold by
applying heat to dry and shrink the ma-
terial, lifting the mold from the briquet sup-
port, moving the support with the briquet
into a kiln, and firing the briquet to harden
and complete it. :

4. The method of making briquets which
consists in pesitioning a mold on a movable
support, charging wet ore containing ma-

terial into sa1d mold, moving the support’

and the filled mold into a chamber to dry
and Initially set the material by confined

heat, removing the mold from the support -

and the formed briquet, and then moving
the support and the formed briquet into a
kiln and firing to complete the briquet.

8

5. The method of making ore briquets
which consists in pouring wet comiinuted
ore containing material into multiple mold
compartments, simultaneously drying and
shrinking the material in the several com-
partments to form briquets, and then simul-
taneously firing the formed briquets with-
out displacing them from the position in
which they were formed.

6. The method of making briquets which
consists in charging wet material into a
mold and forming a briquet, separating the
mold and the briquet, and firing the briquet
in the same position in which it is molded.

7. The method of making briquets which
consists in preheating a briquet support, po-
sitioning a briquet thereon, charging wet
ore_containing material into said mold on
said preheated support to effect drying and
initial set of the briquet by the heat from
said support, and removing the mold and
firing without disturbing the position of the
briguet.

8. The method of making fired briquets
which consists in positioning a multiple
compartment mold on a support, casting wet
ore containing material in the mold vwhile

“on said support, drying the material to set

it in a plurality of briquets, lifting the mold
from the formed briquets, and transporting
and firing each charge of briquets without
disturbing their posifions when freed from
the mold.

9. The method of making fired briquets
which consists in positioning a mold on a
briquet firing support, casting wet ore con-
taining material in the mold while on said
support, drying the material to shrink and
set it, and permit removal of the mold, Lift-
ing the mold clear of the support and the
formed briquets, firing the briquets on said
support, and placing the heated car and an
empty mold at the mold filling point.

n testimony whereof I affix my signature,
in presence of two witnesses.
FRED A. JORDAN.

Witnesses:

Arriior T. Warsrey,
Woaram T. Dav.

50

60

65

70

75

80

80



