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To all whony it may concern:

Be it known that I, Wirriam Nozrris Cor-
NELL, a citizen of the United States, residing
at Massena, county of St. Lawrence, State.of
New York, haveinvented certain new and use-
ful Improvements in Apparatus for Utilizing
Waste Product from the Manufacture of Pa-
per, of which the tfollowing is a specification,

reference being had to the drawings accom-

panying and forming part of the same.

My invention relates to apparatus for re-
ducing coarse wood particles to a fibrous con-
dition suitable for paper-stock, and is particu-
larly designed to carry out the process of util-
izing waste product from the manufacture of
paper described, and claimed in my applica-
tion for Letters Patent filed of even date here-
with, Serial No. 143,887, now Patent No.
756,214, dated April 6, 1904. R

The present invention consists of the novel
features and combinations hereinafter. de-

seribed and more particularly pointed out in

the claims. '

Referring now to the drawings for a com-
plete understanding of my invention, Figure
1 shows the entire apparatus diagrammatic-
ally, partly in section. Fig. 2 shows the first
set of rolls in detail; Figs. 8 and 4, the suc-
ceeding rolls; and Figs. 3* and 4* are end
views of rolls shown in Figs. 3 and 4. '

The machine shown at 1, Fig. 1, hasa num-
ber of rolls mounted in sets 2 3 4, preferably
arranged in a diagonal line from top to bot-

tom of the machine. The first setis preferably .

made of sandstone, dressed smooth. The sur-
tace of the rolls, however, being necessarily
incapable of taking a polish, is slightly rough,
on account of the grain of the stone. They
are usually mounted in movable bearings—as,
for example, 5-—so constructed as to permit of
therolls being readily adjusted toward or from
each other for the purpose of regulating ac-
curately the extent of their crushing action.
They may be rotated by any suitable means;
but since they must revolve in opposite direc-
tions it is convenient to gear them together,
asshown. Inorder to provide asimultaneous
drawing action, one roll may be made to ro-
tate at less speed than the other, as by mak-
ing the gear 6 smaller than the other, 7. With

this difference of speed may be combined also
an endwise vibration of one or both rolls.
Any suitable mechanism may be employed to
effect this movement—as, for example, the
face-cams 8 9, working between antifriction-
rollers 10 11. ' By using cams of different size
or curvature it is evident that the rapidity
and extent of the endwise reciprocation may
be varied at will to suit different conditions.

“The second set of rolls 3 is also preferably of

sandstone, but instead of being smooth they
are corrugated—as, for example, in the man-
ner shown in Fig. 3.
posite directions at different speeds and are
mounted inadjustable bearings,with means to
cause them to vibrate as the former set. The
corrugationsare forthe purposeof giving the
rolls a more pronounced and positive drawing
effect simultaneously with their erushing ac-
tion. The third set of rolls are intended to ef-
fect the third and what under ordinary condi-
tions would be the final step of reduction. The
rolls themselves are preferably constructed
in a manner similar to the well-known *‘ Jor-
dan” engine, but have a crushing and draw-
ing action analogous to the other rolls, though
preferably not -to the same éxtent, since the
material, by the time it has passed through
the first two sets, is very nearly fine enough
for the stones and needs only slight further
reduction. The rolls themselves are made
with Dblades or bars, as shown, projecting
above the surface. The bars may be of iron
with wooden slats or bars between them. The
latter when soaked with water swell, and thus
bind the blades and hold the same securely in
position. These rolls should be mounted in
adjustable bearings, like the others, and should
of course be rotated at different speeds. They
need not, however, be reciprocated like the
others.

The upper part of the machine 1 is provided
with a hopper.12, having a conduit 13, dis-
charging between the rolls 2. A spout 14 dis-
charges the material into a tank or vat 15 af-
ter it has been acted on by the crushing and
drawing rollers. An escape-pipe 16 carries
the overflow of the hopper back into the mix-
ing-tank 17 in case the pump or other con-
veyer 18 supplies material to the hopper faster
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than the machine can work it. Fromthe mix-

ing-vat 15 the crushed and drawn material is
canled by-a conveyer 19 to a second hopper
20, dlschm oing into two pairs of millstones
21 22, in whlch the particles are ground or
1ubbed toastill finer condition, passing thence
by a spout 23 into a third mixing-vat 24. An
overflow-pipe 25 is provided to return any ex-
cess from the hopper to the vat. A second
group of millstones 26, composed of three
sets, is arranged to further reduce the size of
the particle, provided with a conveyer 27 and
overflow-pipe 28. The material, after being
worked by this group of stones, is dlscharcred
through a spout 29 into a fourth vat, 30, hom
Whlch it may be run out onto the screens, as
in the usual process of paper-making.

The millstones just deseribed may be dressed
in the ordinary manner or specially, accord-
ing to the needs of a particular case. 1t should
not be understood that in the apparatus illus-
trated all the material is worked npon by each
set. of stones, making two grindings in the
first group and three in the second. On the
contrary, the mass is divided between the
stones of the first group and again divided in
the second, so tlnt a single set grinds only a
part of the whole mater 1al

773,479

The apparatus-described and shown herein
I regard as the most satisfactory for the pur-
pose, but I do not consider my invention lim-
ited thereto, since it is capable of many em-
bodiments.

What I claim is—

1. In an apparatus for reducing to pulp the
waste product known as screenings, in com-
bination, a pan of sandstone rolls havmo the

natural grain of the stone on their surhces
and means for rotating the rolls at different
speeds, as set forth.

2. In an apparatus for reducing to pulp the
waste product known as screenings, in com-
bination, a pair of sandstone rolls lmvmo the
natural grain of the stone on their surfaces,
means for rotating the rollsat different speeds
means for reciprocating the rolls endwise, a
pair of corrumted rolls, means for rotating
the last- mentloncd pair of rolls at different
speeds, a third pair of rolls for further reduc-
ing the material, and means for feeding the
material Llnoucrh the pairs of rolls succes-
sively, as set 1“01 th.

WILLIAM NORRIS CORNELL.

Witnesses:

A. B. WooDRUFF,
T. J. CorNELL.
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