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1

“The present invention relates generally to the
manufacture of artificial fuel in the form of fire-
place ‘logs or briquets from: paper, and it'is a
continuation in part of our co-pending appli-
cation Serial No. 666052, filed April 30, 1946.

One-of the objects -of the present invention is
to- provide a new-and novel treatment of waste
papers whereby artifieial fuel-in the form of logs
or briquets will be formed therefrom having
substantially the burning-qualities and heating
value of natural wood fire logs.

Another object -of the invention is the provi-
sion of *a- simple, inexpensive and economical
method -of making durable fire logs or briqueis
from waste papers which will retain their molded
form under-varying atmospheric conditions.

A further cbject.of the invention isto provide
a simple, inexpensive and econiomical method of
making a durable fire log or briquet’ from waste
papers which will have the outward appearance
and characteristics of fireplace wood.

Ancther object of the invention. is to- provide
2 novel and inexpensive method :of making arti-
ficial fuel from paper in the' form -of a log of

riguet which will be substantially: vermin ‘proof,
clean and senitary at all times.

A further object of the invention is to provide
a simple, efficient and economical: method of
combining finely  ground or nodulated paper
with a suitable binding: agent 'so that the re-
sultant admixture may be molded into an in-
tegral form-retaining mass.

Another object of the invention is: the provi-
sion of o simble, efficient and economical method
of providing logs or briquets ‘made from paper
with a suitable color and surface design that will
gimulate the appearance and color of the bark
of natural wood.

A further object of the invention is to provide
an artificial fuel from nodulated paper made into
the form: of a log or briquet having a series of
radial or transverse fissures spaced  throughout
its surface area to- facilitate combustion.

Other and further objects and-advantages: of
the invention reside in the details -of the method
of making. our .artificial fuel, which results in
simplicity, economy and efficiency, and which
will be apparent from the following description,
wherein several. emabodiments-of the invention

are shown, reference now being made to the ac~ 7

companying drawings, .forming a -part hereof,
wherein like numerals indicate . like . parts, in
which:

Figure 1 is. a schematic view.of a:series of ap-

paratus, each being shewn diagrammatically, !
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which may be-employed fort treating the paper
10 .be used in -making the fireplace logs or bri-
quets;

Figure 2is a’diagraimatie view, on- a slightly
different- scale,  of! amolding’ apparatus "which
may - be ‘used in- practicing: the - invention, in
whichithe coatéd: nodulated paper: admixture is
placed in® a hellew ‘mold, having- 3. removable
hase,-and compacted by ‘means of a “hydraulic
press-or ram;

Pigure ‘3-is-a - didgrammatic view-of the mold-
ing apparatus shown: in Figure 2, qlustrating. a
different method of conipacting the coated nodu-
lated-paper admixture so-as o~ produce radial
fssures ‘in-the surfacearea théreof.

Pigure 4 is-a'diagrammatic view;-on'a slightly
larger- scale, of -one ‘method 'of treating molded
logs or ‘briquéts to provide:a-combustible surface
coating that is impervious’ fo moisture.

Figure: 5 is a diagrammatic’ view, ‘on even &
larger seale, of 'a form of -molded: log or briquet
made’ in' accorddance ‘with' theprinciples' of the
invention-as Mustrated in Figure 2 and

“Figure 6-iy another ‘diagrammatic view, on the
seme sealeas Figure 5; of another form-of molded
16¢  or Ubriquet made’ in. accordaiice Wwith "the
principles ‘of the ‘javention as illustrated in Fig-
ure: 3, 'wherein & serie§:6f relatively small radial
fissures are formed throughout' the: surface area
to facilitate burning.

Claims to-the-products illustrated in-this ap-
plication form the subjett-matter-6f-a co-pend-
ing application’ Serial No. 6661051, filed "April 30,
19486.

"YWaste: papers collécted from ‘offices, factories;
stores - and’ the likeconsist of many different
kinds and: grades of ‘paper. These waste papers
for the purposé of this invention may be divided
into three general classes,” to-wit: (1) mnon-ab-
sorbent, (2) absorbent, and (3) a'mizxture of both
non-absorbent  and absorbent paper.

“Non-absorbent paper is known genérally as a
paper consisting of “celluloseand “sizing such as
resin ' (rosin), “partially ~saponified resin, clay,
kaolin, silicates, syrithetic. plastics,-and the like
materials. Such papers are practically imper-
mieable or at best semi-permeable to water, .or
liguid binders, such- as, for example water solu-
ble silicates, concentrated stulphite lquors, solu-
tions .of ‘natural .or synthetic.resins (resin) . in
mineral, vegéetable or .essential -oils, . All -such
papers may -be described -aptly as ‘“non-ab-
sorbent” papers, and will hereinafter for-the pur-
pose of this invention be so. referred to in the
specification and claims.
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Absorbent paper consists of newsprint, card-
board, box-board and the like. Absorbent paper,
unlike non-absorbent paper, contains little or no
sizing and is highly absorbent to liquids. For the
purpose of this invention, all such papers will be
referred to hereinafter as “absorbent” papers.

Between the “absorbent” and “non-absorbent”
papers, there is a distinct class of paper that is
made up of a mixture of non-absorbent and ab-
sorbent pulps and papers. This type of paper is
partially absorbent to liquids, and will herein-
after for convenience be referred to in this ap-
plication as “semi-absorbent” paper,

‘When the various kinds of waste papers are col-
lected, in the normal course of processing or han-
dling, they are sorted or graded into at least the
above three named classes. While it is possible
to manufacture artificial fuel logs entirely from
any one class of paper, it has been found more de-
sirable and practicable to use a mixzture of the
three kinds of paper in the making of such arti-
ficial fuel, and the preferable mixture has been
found to consist of approximately seventy per-
cent non-absorbent paper, fifteen percent absorb-
ent paper and fifteen percent semi-absorbent pa-
per. Experiments have shown that this ratio pro-
duces the best logs or briquets, and it is easily the
most desirable since the average collection of
mixed waste papers has approximately these pro-
portions of each therein which means that sub-
stantially all of the waste paper gathered in a nor-
mal collection may be used advantageously in the
making of our artificial fuel.

The sheets or pieces of paper are first placed
in a hopper {8 (see Figure 1) which feeds by grav-
ity onto a conventional belt conveyor i2, The belt
conveyor {2 carries the paper under a convention-
al magnetic separator {4, which attracts and sepa-
rates out any scrap metal, such as paper clips,

ete. that might have been contained in the paper.

The paper is carried by the belt conveyor 12 to a
conventional grinder or nodulator 16. The grind-
er or nodulator 16 grinds and more importantly
tears the sheets or pieces of paper into relative-
Iy small particles. It has been found that straight
cut particles of waste paper do not produce sat-
isfactory artificial fuel. Straight cut particles of
paper do not lend themselves to a proper mixture
with a binding agent, are difficult to compress and,
in the step of compressing tend to form wads or
layers, which give undesirable physical proper-
ties and burning qualities. The sizing on the non-
absorbent paper does not permit the binder to
soak sufficiently into the paper to bind the various
barticles together. In the grinding or nodulat-
ing of paper, the individual pieces are not only cut
into small particles, but they are also torn,
stretched and rubbed over and over again until
a2 majority of the sizing materials are freed in
the form of relatively fine particles and cust.
The nodulator i6 has in its bottom a suitable
built-in removable screen through which the nod-
ulated particles must pass, and in this way the
maximum size of the particles is controlled by
using a screen of the proper mesh. After the
ground or nodulated paper particles pass through
the screen and out of the shredder 16, they are
withdrawn into the discharge pipe 18 by means
of a conventional pump or blower 20, which also
forces and blows the finely ground material into
the suction pipe 22 leading into a conventional air
flotation or cyclone separator 24.

The cyclone separator 24 operates in such a
manner as to separate the ground or nodulated
particles into one or more classes, which for the
purpose of this illustration are three, to-wit: dust,
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medium size paper particles and large or coarse
size paper particles. The dust, which includes the
very small or ultra fine paper particles and all of
the freed sizing, as well as any dirt or other inert
mineral matter contained originally in the waste
paper, is conveyed away from the separator 24
through g zuitable discharge pipe 26, The dis-
charge pipe 28 delivers the dust to a suitable hop-
per 28 from which it is discharged by gravity on-
to a conveyor belt 30 to be delivered thereby in-
to a conventional mechanical binder-mixer 32.
While the dust is being agitated in the binder-
mixer &2, the required amount of binding mate-
rial or agent is delivered thereto by means of a
pipe 34 from a source of supply (not shown). The
delivery pipe 34 is provided with a suitable con-
trol valve 25, Ii has hee v oxperience
that the mixing of the ! ag materiz]l with the
ground paper is best accomplished by first mixing
the ultra fine paper particles and the dust parti-
cles with the binding material to form a viscous
paste. When there is insufficient dust in the
waste paper being ground or nodulated, it has
been found that wood pulp will make an excellent
substitute or filler therefor in making up the
binding paste. The binding paste is delivered
through a suitable discharge outlet 38 in the bot-
tom of the binder-mixer 32 into a second mechan-
ical mixer or fluxer 40.

The medium size particles of nodulated paper

BTN a8

" are conveyed from the cyclone separator 24

through a suitable discharge pipe 42 into g hop-
per 44, and conveyed therefrom by gravity into
the fluxer 40 through a suitable discharge pipe 46.

The larger size or coarse particles of the
ground or nodulated paper are withdrawn from
the cyclone separator 24 through a discharge pipe
58, which conveys them into a hopper 52 from
which they are discharged by gravity onto a con-
veyor B4 The conveyor 54 transports the me-
terial discharged thereon to a conventional paper
heater or scorcher 56. The paper heater or
scorcher may be of any desired construction ca-
pable of heating the contents thereof to a degree
of heat sufficient to cause a partial burning or
scorching of the individual paper particles. We
have found that a temusrature between 150 and
180 degrees F. in the heater or scorcher 56 is suffi-
cient to scorch enough of the paper contents
thereof to produce a satisfactory color to the fin-
ished logs or briquets. When the desired degree
of scorching or browning has been accomplished,
the material in the scorcher 58 is discharged
threugh the pipe 58 into the fluxer 46. The ma-
terials received in the fluxer 40 from the delivery
bipes 38, 46 and 58 are now mixed thoroughly
mechanically until substantially all of the ground
particles are coated Intimately and the voids are
filled with the binding agent. The compounded
admixture, consisting of the nodulated paper and
binding agent, is removed from the fluxer 40 by
means of a conventional screw conveyor 62.

It was found, on many occassions, that the
compounded admixture contained tco much
moisture for molding into form-retaining units
resembling logs or briquets, which excessive mois-
ture was often due to the relative humidity of
the surrounding atmosphere. In such cases, the
compounded material should be treated to re-
mcve the excess moisture. There is included di-
agrammatically in Figure ! a novel method of
treating such an excessively moist admixture to
reduce its moisture content to the desired
amount, which should be between five and
twenty percent by weight, depending on the kind
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of paper being used, the size of the logs to be
made, the density of the logs, amount of pres-
sure available, and the method of compressing.
There are so many variables in the making of
such logs or briquets that no satisfactory table
can be compiled for guiding the operation.

The admixture in the fluxer-48 is withdrawn by
means of a conventional screw conveyor 68 and
discharged into a conventional elevator 62, which
in turn delivers the admixture through a suitable
gravity discharge pipe 86 whereby it falls into
the top of a conventional atmospheric drier 4.
The atmospheric drier 64 consists of a vertical
tank of the conventional construction, having a
heated air pump 67 at its base for forcing a cur-
rent of dry heated air upwardly therethrough.
The current of heated air containing the mois-
ture absorbed from the wet-falling admixture
leaves the drier 64 at the top through a suitable
valved outlet 65. Obviously, the heated air cur-
rent passing through the drier 84 in a direction
counter to the falling admixture -particles ab-
sorbs moisture from such particles. -By control-
ling the temperature, relative humidity, volume
of heated air, etc. passing through the drier &4,
the amount of moisture to be removed from the
falling admixture particles may be accurately
controlled, which in turn governs the amount of
moisture remaining in the admixture at the time
it is delivered.

The admixture now having the desired mois-
ture content, which as previcusly stated is be-
tween five and twenty percent by weight, is re-
moved from the bottom of the drier 84 by
means of a conventional screw conveyor 68 into
a measuring can 18 or other suitable container.
The compounded admixture contained in the can
79 is now ready to be formed into logs or briquets
of the desired size and shape.

Referring now to Figure 2, there is shown one
method of compacting the compounded admix-
ture into logs or briquets of fireplace size. In
this method, the admixture 72 is placed in a hol-
low mold 74, which can be of any desired shape,

but ‘one of cylindrical shape has been-employed -

for the purposes of illustration in the drawing.
The mold T4 is closed at one end by means of a
removable base plug 78, and the admixture 72
is deposited therein to be compressed hy means

of a conventional hydraulic press or ram 718, @

which forces the material into a compacted mass
against the base plug 78. The internal surface
of the mold 74 may be provided, if desired, with
any suitable surface ornamentation simulating
the bark or outer surface of a tree.
pressing force required to compress the admix-
ture will depend upon a number of factors, viz:
the desired density of the finished log or briquet,
the size and type of log to be made, the amount
of moisture in the admixture, the type of nodu-
lated paper, the type of binding agent, etc.
These factors are all so variable that no accurate
table of pressure may be given as an exact guide
herein. In our co-pending application, contain-
ing claims to the product produced herein, we
have given detailed data on the ingredients and,
using such ingredients, we found that a pressure
between one thousand and eighteen hundred
pounds per square inch was required to produce
logs or briquets having a density between 1 and
1.1 and a weight between sixty and sixty-five
pounds per cubic foot,

In Figure 3 there is shown diagrammatically an-
other method of making fireplace logs or briquets
from nodulated paper particles coated with a

The com-~
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suitable binding agent. The loose admixture 80
from: the can 18 is deposted into the hollow mold
82 which like the mold 14 is cylindrical in shape

-and is closed- at its lower end by means of a re~
‘movable base plug 84, in a series of relatively

small portions 86, After each portion is deposit-
ed in the mold 80, it is compressed by means of
a conventional hydraulic press or ram 87, which

-forces the loose material into a compacted mass.

In this manner the mold 89 is filled until a log
or briquet of the desired length is formed. Each
separately compacted portion 88 becomes com-
pressed with its adjacent portion into an integral

-form-retaining mass, but at the junction of each

separately added and compressed section or seg-
ment there is formed a radial fissure 88. 'The
fissure 88 is clearly apparent to the eye, and is
irregular ‘in its shape, contour and dimensions.
The fissures 88 between each separately formed
segment are not formed for the purpose of en-
hancing the eye appearance of the finished log,
but to facilitate its burning qualities and charac-
teristics. It has been found that logs or briquets
made of paper having radial fissures throughout
their surface areas, burn much more satisfac-
torily than plain surfaced logs or briquets.

The finished log 92, which is shown in Figure
5, is the log formed by the single step process
illustrated in Figure 2.

The finished log 94, which is shown in Figure
6, is the log formed by the multiple compression
method illustrated in Figure 2, wherein a series
of small radial fissures, cracks or splits 88 are
formed throughout its surface area that are open
on the surface and extend radially inwardly of
the compacted mass. These fissures 88 become
filled with air from the surrounding atmosphere,
and such air facilitates greatly combustion of the
material during burning.

The.compressed logs or briquets 92 or 94 should
be coated with a combustible moisture proof coat-
ing material to prevent them from disintegrating
when stored in a damp place, sprayed with water,
as by rain, flood, etc. A suitable water-resisting
solution can be made from natural resin (rosin)

‘mixed with a mineral oil in-the proportion of

four to one, which must be heated to a tempera-
ture between the melting point and not more than
40 degrees F'. above the melting point of the rosin
for application. There is shown in Figure 4 one
method of applying a suitable outer protective
coating to such logs or briquets. This method
consists of immersing the logs or briquets 92 or
94 into a quantity of coating material 8§ con-
tained in a suitable tank 98 while held and ma-
nipulated by means of a pair of conventional
manipulating tongs 108.

Since the details of -preparing the paper, par-
ticle -sizes desirable, binding material ‘formulas,
coating material formulas, temperatures, pres-
sures and densities of the various type of logs or
briquets are relatively unimportant from the
standpeint of the several methods of making the
logs or briquets shown and described in this ap-
plication, and since all of these data are described
in detail in our co-pending applications afore-
mentioned, reference is hereby made to them
again with the same force and effect as though
such subject-matter was included herein at
length and made a part hereof.

The term “paper” wherever used throughout
the specification and claims shall be interpreted
generically, and shall include old and/or new
paper, box-board and/or pulp board, and/or
combinations thereof, in any and all forms. -
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Although we have only described several em-
Dodiments of our invention, it will be apparent
to those skilled in the art that the invention is
not so limited, but that various other modifica-
tions may be made therein without departing
from the spirit therecf or from the scope of the
appended claims.

What we claim is:

1. The method of converting paper intc arti-
ficial fuel in the form of logs or briquets com-
prising the steps of nodulating the waste paper
to a relatively fine degree, separating the ultra
fine particles and the freed sizing from the coarse
nedulated paper particles, mixing the ultra fine
particles and freed sizing with a binder to forim
a viscous paste, mixing the paste and the ccarse
particles of the shredded paper together until
the latter is coated intimately with the binder,
compressing the resulbant admixture into a form-
retaining mass, drying and applying a moisture-
resisting protective coating to the outer surface of
said form-~retaining mass.

2 The method of converting paper into arti-
ficial fuel comprising the steps of grinding the
papsr to a relatively fine degree, mixing the
ground paper particles with a kinder, partially
filling a hollow cavity mold with the resultant ad-
mixture, compressing the contents of the mold,
adding additional admixzture and compressing,
repeating the cycle uatil the mold is filled and its
contents compressed into an integral form-re-
taining mass, removing the form-retaining mass
from the mold, drying and applying a moisture-
resisting outer protective coating to the surface
of said form-retaining mass.

3. The method of converting paper into arti-
ficial fuel in the form of logs or briguets which
comprises the steps of nodulating the paper to
a relatively fine degree, separating the dust from
the nodulated paper particles, separating the
nodulated paper particles into fine and coarse
sizes, mixing the dust with a binder o form a
paste, scorching the coarse particles of the nog-
uiated paper to impart a burnt color thereto,
adding the fine and scorched paper particles to
the paste and mixing until substantially all of
the paper particles are coated with the binder,
subjecting the resultant admixture to pressure to
provide an integral form-retaining mass, drying,
coating the outer surface of the mass with a
material that is impervious to moisture when dry,
and drying the coating material.

4. The method of converting paper into arti-
ficial fuel in the form of logs or briquets which
comprises the steps of nodulating the paper to
a relatively fine degree, separating the dust from
the nodulated paper particles, mixing the dust
with a binder to form a paste, adding the nod-
ulated paper particles to the paste and mixing
until substantially all of the particles are coated
with the binder, subjecting the admixture to
pressure to provide a form-retaining mass, im-
pressing the mass with a suitable surface design,
and drying.

5. The method of converting paper into arti-
ficigl fue! in the form of logs or kriquets which
comprizes the steps of nodulating the paper to
different degrees of fineness, separating the dust
from the nodulated paper particles, mixing the
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dust with a binder to form a paste, adding the
nodulated paper particles to the paste and mix-
ing until substantially all of the particles are
coated with the binder, subjecting the admixturc
to pressure to provide a form-retaining mass,
drying, impressing a design on the surface of
said ferm-retaining mass while the same is soft,
applying a moisture-resisting coating to the outer
surfaces of the form-retaining mass after the
same becomes hard and dry, and drying the coat-
ing.

6. The method of converting paper into arti-
ficial fuel in the form of logs or briquets which
comprises the steps of nodulating the paper into
three different sizes, mixing the smallest size
with a binder to form a paste, scorching the larg-
est size, mixing the untreated nodulated particlez
and scorched nodulated particles with the pasie
until substantially all of the particles have been
coated with the binding paste, subjecting 2 por-
tion of the admixture to pressure, adding addi-
tional portions of the admixture and subjecting
the entire mass to pressure after each addition
until a form-retaining mass of the desired size
is built up having a series of fissures spaced
throughout its surface area, applying a moisture-
resisting coating to the outer surfaces cof the
form-retaining mass after the same becomes hard
and dry, and drying the surface coating.

7. The method of converting paper into arbi-
ficial fuel comprising the steps ef nodulating the
paper to a relatively fine degree, mixing wood
pulp with a binder to form a binding paste, mix-
ing the nodulated paper particles with the bind-
ing paste to provide a bindable admixture, com-
pressing the admixture into a form-retaining
mass of the desired size having a density greater
than one, and drying the mass.

8. The method of converting paper into arti-
ficial fuel in the form of logs or briquets which
comprises the steps of nodulating the paper to
different degrees of fineness, separating the dust

rom the nodulated paper particles, mixing the
dust with a binder to form 2z paste, adding the
ngdulated paper particles to the paste and mixzing
undil substantially all of the paper particles are
coated with the kinder, treating the binder coated
paper particles with dry moisture absorbing air
to reduce their moisture content to between five
and twenty percent by weight, compressing the
coated paper particles into a form-retaining leg
having a density greater than one, and then dry-
ing thelog.

RALPH O. WILLIAMS.

VLADIMIR BREDLIK.
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