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UNITED STATES

ParenT OFrics.

STEPHEN M. ALLEN, OF DUXBURY, MASSACHUSETTS.

APPARATUS FOR R'EDUCING WOOD AND OTHER MATERIAL TO'}PULP.FOR PAPER,

SPECIFICATION orming part of TLetbers Pateit No. 253,654, dated February 14, 1882;
’ ;&y;p'li'cntipn filed August 17, .1881. (No model.)

To all whom it may concern : :
Be it known that I, STEPHEN M. ALLEN, of
Duxbuty,in the county of Plymouth and State
of Massachusetts, have invented a new and
usefnl Improvement in Apparatus for Reduc-
ing Wood ang other Material to Pulp for Pa-
per, which improvement is fully set forth in
the following specification. -
"In the redcetion of wood to pulp the object
sought is to separate thefibers from each other
without making them toa short to felt, The
ordinary beating - engine and improvements
thereon, with knives for disintegrating the
fibrous material, although well’ adapted for
making paper-pulp from rags, are not success-

- fal whenapplied to the pulpingof wood. Theor-
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dinary stone-grinders roll the stock ratherthan

crush it, and produce wood-flour rather than
fiber capahle of felting, and so do many other
machines. Inthepresentinvention the len gth
of fiber is preserved by Jjamming or crashing
the wood into proper condition between broad-
faced bars in contradistinction to knife-blades
heretofore used in machines for making pulp
from rags, the two sets of bars being arranged
so that they eross each other and actto crushor
Jjam the fibrous material, as aforesaid, instead
of rolling it over and over between them. The
Samearrangementiscommon with knife-blades
and also with the furrows or grooves in stones;
bat it is obvious that the peeculiar effect of the
broad-faced bars in crushing the fibrous inate-
rial is not obtained in such machines, The

“bars may be placed on two plates or upon a
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‘abrading material

cylinder or cone and a concave. As herein
shown, the bars are placed upon plates, several
Dairs in one casing being employed. This is
deemed the most advantageons arrangement,
and forms part of tne invention. A stream of
water or chemical solution, as in the invention
patented to me November 23,1879, by Letters
Patent No. 221,992, is employed to float the
fibers through the redueing-engine. -

In order to assist in the reduction or elimi-
Dation of the fiber, blocks of natural or. artifi-
cial stone containin gemery, corundum, or other
are placed between thebars.
These blocks can also be used with advantage
in connection with knife-blades or other metal
ribs or surfaces,

instead of the wooden blocks

heretofore employed, and this
vention includes the combination of stone
blocks or filling-pieces with blades or metal
ribs or surfaces generally, as well as with
broad-faced bars. : :
The accompanying drawings, which form a
part of this specification, illustrate a reduc-
ing or pulping engine constructed in accord-
ance with the invention, Figure 1 being a cen-
tral vertical section; Fig. 2, a plan of the bot-
tom plates; Fig. 3, a bottom view of a top
plate; Fig. 4, a plan of the same; and Figs, 5

-and 6, detail views, showing the_eonnectiox; of

the top plates with the driving-shaft,

The. casing A is supported upon the bed-
frame B and contains the reducing or pulping
mmechanism. The casing, as showun, is formed
tapering with a series of five internal concen-
tric shoulders or ledges for supporting the bot-
tom plates, C, which rest on said ledges and
are fastened by bolts or in any other suitable
way. : - :
In the center of the casing is the shaft D,
It passes through central openings in the bot-
tom plates, C, and its lower end, after passing
through astuffing-box in the bottom of the cas-
ing, is supported in an adjustable step, B. The

step is supported by a knife-edge resting on .

the lever I, which is suspended from the frame
at opposite ends by rods @, jointed to the le.
ver and adjustable in the frame by a serew-
thread and nut.  The upper-end of the shaft
turns in a bearing at the top of the casing and
carries a belt-pulley, by which it is revolved.
The top plates, H, are connected with ‘the

shaft and revolve with it. . For convenience of

illustration only twotopand two bottom plates
are shown in Iig. 1, the three intermediate
pairs being omitted. Atthe upper end of the
casing is the inlet I, and at the bottom the out-
let K. The latter is a spout made of flexible
material or connected with the casing with a
loose or flexible joint, so that it can be raised
or depressed to control somewhat the flow of
the pulp.

The bottom plates are or may be -all made
alike, and their construction will be readily un-
derstood by reference to Tigs. 1 and 2. The
body of the plate a is preferably made of metal,

At the center and also at the circumference is.

part of the in-
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a rim, b ¥/, respectively, and between these two
rims are the broad-faced bars¢,extending, like
the furrows in the ordinary millstone-dress for
grinding grain, outward from the center, but
forthe most partoblique to the radius, asclearly
shown in Fig. 2, These rimsg and bars may be
made in one piecs with the body of the plate;
or they may be fastened thereto by bolts orin
any other suitable way.

At the circumference, inside the rim ¥/, ave
holes d for the passage of the pulp throngh
the plate. Between the bars ¢ are blocks or
filling-pieces z, of emery, corandom, or other
natural or artificial stone, said blocks or pieces
being held in place by cement by bolts, or
otherwiss.

The top plates consmt of a body, ¢, rims fj’
broad-faced bars g, arranged radially, and

blocksorfilling-piecesh,of emery orctherstone,

between the bars. The emery or stone on the
top plates is, however, preferably placed only
between the line i and the outer rim, /. As
in the bottom plates, the rims and broad-faced
bars may be made in one piece with the body
of the.plate; or they may Le fastened thereto.
They are placed on the nnder side of the plate.
The inner rim, f, is larger than the shaft, and
within it are the projectious %, by whwu the
top plateis sapported upon theshaft by means
of a collar, I. This eollarisadjustably secured
to the shaft by means of a set-screw, m. Ita
outer syrface is a portion of a sphere, and the
inner ends of the projections k are correspong-
ingly curved, so that the top plate may be ae-
curately centered aud made horizontal., IPro-
jections or-ears n extend from the collar into
recesses in the top plate and serve to drive the
same. -Openings are left between the projec-
tions k and collar I for the passage of the pulp
downward between the reducing-plates C H.
On the upperside of the top plate are curved
ribs p, which have for their object to carry the
palp from the circumnference of the top plate
to the opening at the center. The top plates,
being each adjustably counected with the shaft
D, can be raised or lowered independently to
regulate the distance between each pair of the
plates C and H, and the shaft being movable
up or down by means of the lever I, the whole
series of plates can be simultanecusly adjusted
to grind the pulp coarser or finer. The weod,
before it is introduced into theaengine, is to b
shaved, split, sawed, cut, stripped, or other-
wise divided into §11d.vmgs, sixvu"s, or chips,
or inte small blocks. The ghaft being re-

" volved at the proper speed, these pieces are
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introduced with a stream of hot or cold wa-
ter or chemical solution alone or together
with rags or similar fibrous material, and
being carried by the ribs p on the first top
plate to the center thereof, they pass through
and between the broad-faced bars, by which
they are jammed or crushed, and also in con-
tact with and between the emery-blocks or fill-
ing-pieces, by the sharp corners of the abraid-

" ing material iz whigh the fibers are more or

less torn asnnder. The partially-reducedfiber
flows through the openings at the circumfer-
ence of the ﬁlst botiom plate ontothe nexttop
plate, by the ribs in which it is conveyed to
the center. Thenee it passes between the sec-
ond pair of plates, descends to the next pair,
and s¢ on, as indicated by the arrows and dot-
ted ths, untii a4 last it passes out at the out-
let reduced and refined to the desired degree.

The space between the reducing-plates is
preferably greater at tho top than at the bot-
tom, being gradualiy diminished, so that quite
large strips, chips, or blocks, bein g intrcduced
at the top, will be rednced to the required de-
gree of fineness by the time they reach theout-
let.

The speed at whbich the shaft should rotate
b depends npon thecharacterof the wood. That
which will be most advantageous in a given
case must be left in great measure to the dis-
cration of the user.

It is obvious that the apparatus described
gould be used for pulping or reducing to fiber
imaterials other than weod, and that modifica-
tions may be made in the details of construe-
tion without altering the essential principles.
Either or both sots of bars could be revolved.
The length of the fiber in passing between the
reducing-plates is kept approximately parallel
with the radii of the plates.

Having now fally described my said inven-
tion and the manner of earrying the same into
effect, what I claim is—

1. The improvement in reducing wood and
other material to fiber for paper- 1)ulp, consist-
ing in crushing or jamming the same between
broad-faced bars, snbstantially as described.

2. The improvement in reducing wood and
other material to fiber, consisting in crushing
the material between metallie bars, plates, or
other devices, and at the same time tearing or
digintegratingthe fiber by abrading material—
.such as natural or artificial stone—substan-
tially as described,

faces provided with broad-faced barsfor crush-
ing the fibrous material between them, sub
stantially as described.

4. The combination, in a pulping- eugmc, of
bars, blades, or other metallic devices with
blocks or filling-pieces of natural or artificial
stone, substantially as desecribed. |

. The combination of the top and bottom
plates or theirequivalents, provided each with
broad-faced bars arranged so that the bars on
one plate cross those on the other, and means
for removing one or both plates, substantlally
as described.

0. A series of reducing- plates arranged in
pairs, in combination with ashaft carryingone
plate of each pair and a casingsupporting the
other plate, substantially as described.

7. The combination, with tis shaft and cas-
ing and a series of reducing-plates arranged in
pairs, and attached one plate of each pair to

the shaft ‘and one to the casing, of medns for

3. A pulping-engine having reducing-sur-.
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raising and lowering the shaft and atbachéd,

plates, so as to bring them closer to or farther
from those attached to the casing, subsian-
tially as deseribed.

8. A pulping-engine for reducing wood and
‘other materialto fiber for making pulp, com-
prising, in combination, a casing,. supportmo'
frame, shaft,réeducing-plates arranged in pairs
and attached to said shaft and casing, an in-

1o let-for introduecing-the material into the en-
gine, and an outlet for the pulp, substantially

as described. .
i 9. The combination, with each other, of two
or more pairs of. reducmg platesor theirequiv-
15 alents—such as cylinders and concaves—pro-,
vided each with bars, blades, or other metallic
. devices, with or without blocksor filling-pieces

of abrading material arranged in series with
the spacé between the plates or their équiva-
lent gradually diminishing, substantially as 2o
described.

10. A reducing-plate or its equlvalent pro-
vided with bars, blades, or other -metallic de-
vices on its surface, and with blocks or filling-
pieces of abrading material-—such as natural zj5
or artificial stone—between thebarsorblades,
substantially as described:

In testimony whereof I have sigued this
specification in the presence of two subserib-

ing witnesses.’
STEPHEN M, ALLEN,
Witnesses: _ '
MiINNIE L. W1THAM,
H. G. ALLEN,



