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SPECIFICATION forming part of Letters Patent No. 667,050, dated January 29, 1901,
Application filed August 1, 1900, Serial No. 256,673, (No model.)

To all whomv it may concern:

Be 1t known that I, ELLSWORTH B. A.
ZWOYER, a citizen of the United States, and a
residentof Reading,in the countyof Berksand
State of Pennsylvania, have invented certain
new and useful Improvementsin Machines for

Making Artificial Fuel,of which thefollowing

is a specification.

The purpose of my invention is to provide
an improved machine for the molding and
compression of blocks or briquets in the proe-
ess of making artificial fuel from comminuted
coal. Theenormous heapsof this material to
be seen at the mouth of every coal-mine which
has been worked for any length of time have
suggested the formation of this waste material
into blocks or lumps of some form, so that it
can be utilized as a fuel, and many attempts
in that direction have been made; but none
of these attempts havesuceceeded in producing
anything beyond a cabinet curiosity. Kither
the new fuel cost so much to produce as to

exclude 1t from practical use as a fuel in view

of the cost of the natural article or the cohe-
sion between the ultimate particles of the arti-
ficial fuel was too feeble to bear the necessary
handling and the lumps disintegrated or the
lumps ran together or disintegrated in the fire
and choked the draft, or all of these causes
and others combined in various proportions
have rendered these attempts abortive, and

the comminuted coal aforesaid is still a waste

product. Inthe manufacture of an artificial
product of this kind, where the natural prod-
uct 1s so cheap and is nsed in suchenormous

guantities, it 1s obvious that only a continu-
ous process capable of handling large quanti-

ties of raw material at a very low cost and with
almost no manual labor is of any practical

value either to the inventor or the general.

public. All processes for the production of

lump fuel from comminuted coal have certain |

features in common. In all the comminuted
coal is first mixed with a binding material,
then molded into blocks or lumps of some
form under heavy pressure, and finally dried.
The invention forming the subject-matter of
this specification is a machine to carry outin
a rapid, continuous, and cheap way the mold-
ing and compression part of this process.

In the drawings forming part of this speci-

2 a top plan view, and Fig. 3 an end eleva-
tion, of my molding-machine; Fig. 4, a view
of a molding-roll with rectangular molding-
pockets; big. 5, a view of a molding-roll with
hexagonal molding-pockets. Fig. 6 shows a
cross-section of a pair of my molding-rolls.
Fig. 7 shows a similar view of my upper or
feeding rolls. Kig. 8 shows a plan view of a
briquet of artificial fuel as produced by my
molding-rolls in the preferred form. Fig. Y
1s an elevation of the same, and Fig. 10 is a
hexagonal briquet.

In the drawings, A A designate the lower
side frames of my machine, which are of
heavy box pattern. T'he top part of each
frame forms bearings for the molding-rolls
G G' and the gearing which drives them.

D D indicate the upper side frames, which
support and form bearings tor the upper or
feed rolls V V' and the gearing which drives
them and also support a hopper F, through
which the material to be molded 1s fed to the
machine. These frames are substantially
bolted to foundations and held at proper dis-
tance apart from one another by meauns of the
bolts C C and spacing-pieces B B, slipped
over the bolts and clamped in between the
[rames.

G and G’ are the inolding-rolls, mounted on
the rigid shafts L and I'. Forconvenience of
repair the outer part of each of these rolls G
G’ is preferably made in the form of a shell
three to five inches thick, with the proper re-
cesses 1o serve as molds cast in 1ts surface, as
shown in Fig. 6. These shells can be made of
any suitable material, but preferably chilled
iron. They can also be made 1n sections four

inches or so wide and pressed onto the shafts

I and I, to which they are secured by the key

d. These rolls G G’ are identical in size and

shape and are provided with similar pockets
¢ ¢ on their contiguous faces to serve as molds
to give form to and to compress the material
to be molded. Thus one half of a mold ¢ is
on one roll G, for example, and the corre-
sponding half is on the other roll G, and the
rolls are so set in relation to each other that
the pockets so register that from their con-
joint action upon the material to be molded
a substantially regularsolid will be produaced.
Practical experience teaches me to believe

fication, Figure 1 shows a side elevation, Fig. | that no form of molding device for artificial
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dicated 1n Ifigs. 8 and 9.

€

fuel will operate with the rapidity and con-
tinuity of action which is essential to practi-
cal commercial success except one in which
the formis given and the requisite heavy com-
pression is applied by opposing rolls. The
form of the molding-pockets in these rolls 1s
of the first importance and is an essential fea-
ture of my invention. They should be of such
interior form and smoothness that the molded
bodies will readily clear the rolls by gravity
withont extrinsic assistance. Figs. 8 and 9
show the form of the molded body I prefer,
from which the form of the molding-pockets
which have given me the most satisfactory
results can be nnmistakably inferred. Com-
pare [Fig. 6. As shown in the figure last
named, the backs of the pockets preferably
and econvenientlyextend in continuouscurves
from edge to edge circumferentially of the
rolls and inall directions the sides of the pock-
ets converge toward the bottom of each, so
that the slightest expansion of the briquets
when relieved from compression shall over-
come any tendency to adhere to the metal,
and thus insure their discharge by gravity.
Again, the outline of these molding-pockets
as they appear when the face of the molding-
roll is viewed should be of such geometric
form that the metal which divides any one
pocketfromitsadjacent pocketsshould every-
where present an approximately sharp edge,
so that all the material fed to the rolls shall
be wedged into the pockets and cannot cush-
ion between the faces of the rolls. The rec-
tangular or hexagonal outline, as shown 1n
Figs. 4 and 5, {ills this condition. My ex-
periments on a commercial scale, however,
have mainly been conducted with molding-
pockets of the form shown in Fig. 4 and in-
This form works
well and I believe is best adapted to fill the
essential conditions of ready clearance of the
rolls and the wedge-shaped boundaries of the
molding-pockets.

I am aware that the attempt has heretofore
been made to use molding-rolls to compress
and shape artificial fuel, but without success.
This lack of success was due, among other
things, to the failure to recognize the neces-
sity of having the molding-pockets of such
outline that no lands or plane surfaces on the
rolls occur between the pockets. Workingin
the rapid and continuous way which 1s essen-
tial 1n such a machine it was practically 1m-
possible to feed all the material into the pock-
ets., Some of it cushioned between the faces
of the rolls, bringing an enormous strain on
the driving parts of the machine and reliev-
ing the molded material of the pressure neces-
sary to bring each particle of the comminuted
coal into such intimate contact with the oth-
ers that. the binder could have its required
effect.- Thus the machine was continually
breaking down, the product was not uniform,
much of it being too friable to bear transpor-
tation, and the rolls did not always clear well,

o
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united to others by a web formed from the
material which did not enter the pockets.

The rolls G G’ are driven by the gears I I’
on the shafts T and I'. The gears I1 and II
aredriven by the pinionsJ J,which are mount-
ed on the shaft . On the shaft f are fastened
the large gears K K, which aredriven by the
pinions L I. on the shaftg. In themiddle ot
the shaft ¢, between the frames A A, is fas-
tened the gear M.
driven by the pinion N, mounted on the shaft
. All the shafts hereinbefore referred to
have their bearingson top of the frames A A.
The shaft & is extended beyond the frame A
of the machine to the outward bearing b, which
is mounted on a substantial pedestal ¢. Be-
tween the side of the frame A and the bear-
ing b a pulley Ois fastened to the shaft /o, by
which pulley the machine 1s driven.

The feeding-rolls V and V' are placed di-
rectly above the molding-rolls G G' in such
manner that the material passing between the
feeding-rolls drops between the molding-rolls
G G'. The feeding-rolls V V' receive their
motion and power through the gear M, which
meshes with the pinion P, which is fastened
on the shaft 2. This in turn meshes with the
gear () on the shaft 7, on the outer end of
which are two pinions R R, which mesh with
the gears S S, fastened to the outside of shatt
2. On the shaft k are mounted two pinions
T T, which in turn mesh with the gears U U
U U,and U' U’ are gears fastened to the shafts
a a'. The feeding-rolls V V' are placed on
the shafts ¢ ¢’ between the housings. .These
feeding-rolls are provided with pocketsiden-
tical in all respects with the pockets on the
molding and compression rolls G G'. DBy
meansof thesliding bearings X and the screws
7. the feed-rolls V V' may be adjusted to any
desired point in relation to one another. The
molding and compression rolls G G’ may be
also adjusted with relation to one another by
means of thesliding bearing W and the screws
Y Y. I give the feeding-rolls V V' and the
compression-rolls G G’ the same peripheral or
surface velocity, the gearing being so propot-
tioned as to obtain this result.

By means of the screws Z 7 the feeding-
rolls V V' can readily be so adjusted and
should be so adjusted as to regulate the feed
to the molding and compression rolls G G/, so
that little or no surplus material will be fed
to them; butif thereisasurplusit will merely
be pressed upward into the next pocket and
dono harm beyond, perhaps, increasing some-
what the power required to drive the ma-
chine. The feeding-rolls V V' are usnally
adjusted so as to be about one-quarter of an
inch apart at their nearest point. The com-
minuted coal, intimately mixed with the se-
lected binding material,is fed between them
and is molded during its passage into more
or less perfect blocks of the general shape of
the pockets., At the same time the blocks
are subjected to some compression, which

owing to the fact that some of the blocks were | brings the particles of comminuted coal into

This gear M 1s 1n turn:
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close contact and tends to make the binder, °

which is usunally a fluid, coat each particle
more perfectly. The partially-molded blocks
then fall between the molding and compres-
sion roils G G'. These rolls are set so as to
be in contact with one another, and thus com-
press the block as received from the feeding-
rolls until it is reduced in thickness by as
much as the feeding-rolls V V'are separated.
It is quite immaterial practically whetherthe
blocks as delivered from the feeding-rolls
V V'’ fall exactly within the pockets of the
molding or compressien rolls G G' ornot. If
not, they are simply broken into two or more
pieces, which readily find their way into the

pockets of the compression-rolls and are there

remolded and compressed into asingle lump.

The feeding- rolls V V' thus perform a donble
off e———-’rhab of regulating the feed of the com-
pression-rolls a,nd also bhat of bringing the
binding material into more 1nt1mate contact
with each particle of the comminuted coal.

This latter is an important function, as econ-
omy of productioninamachine for the manu-
facture of artificial fuel, practically speak-
ing, makes all the difference between a use-
ful and a worthless machine, since it 1s ob-
vious that a machine which will only produce
its product at a cost greater than the market
value of its product is practically worthless.
The ] een the
feeding-rolls and secondly between the com-
pression-rolls—brings the binder into more
intimate touch with every part of every par-
ticle of the comminuted coal. Thusasmaller
quantity of binder suffices to bind the par-
ticles firmly together into a solid coherent
block, which will bear without disintegration
the shoveling and handling in transportation
which an artificial fuel must bear in order to
be of practical value.

The problem which I believe my invention
solves is not the production of an artificial
fuel that wili burn from comminuted coal,
since I have no doubt that by processes here-
tofore in use one or two hundred pounds of
Iumps could be selected from a ton of the
manufactured product which would fill the

conditions of a practical fuel; but it 1s ob- |

'I.

3

vious that the cost of the entire ton must be
charged upon the available one or two hun-
dred pounds. Thisisof courseabsolutelypro-
hibitory of practical use, and such a process
can have not the slightest effect in giving
practical value to the vast mounds of com-
minuted coal which encumber the mouths of
our coal-mines. This, I believe, my inven-
tion does, since it rapidly, econtinuously, and
cheaply produces its product with thé min-
imum of manual labor, practically every
lump being well formed, better able to en-

dure shovehnw &e., mthout disintegration

than most nalural coals and burning equallv
well, 1f not better.

In the machine from which the drawings
forming part of this specification are made
the moldmﬂ' and compression rolls G G’ are
thirty-six inches and the feeding-rolls V V'
are eighteen inches in diameter. This ma-
chine appears to work well; but I know ot
no reason, aside from cost of manufacture,
why the feedm_?* and compression rolls cs]:u[mld
not be of the same diameter, nor why they
should have the specific dia meter given above.
Indeed, it is obvious that the diameter of
these mlls may be varied considerably with-
out appreciably effecting the efficiency of the
machine.

Having thus described my invention, what
I claim as new, and desire to patent, 18—

" Ina machine for the production of artificial
fuel, molding and compression rolls provided
on their faces with molding-pockets of such
ogometrical outline that the metal separating
e(wh pocket from the adjacent pockets shall
presentan approximately sharp edge, in com-
bination with feed-rolls provided Wlth similar
pockets and so placed above the molding and
compression rolls as to discharge between
them, and means to actuate and support said
rolls. |

Signed at Portsmouth, in the county of
Newport and State of Rhode Island, this 30th
day of July, A. D. 1900.

ELLSWORTH B. A. ZWOYER.

Witnhesses:

SILAS I. ATWATER,
ROBERT B. METCALF.
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