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To all whom it may concern:

Be it known that I, STEPHEN M. ALLEN, of
Duxbury, in the county of Plymouth and State |

of Massachusetts,have invented anew and use-
ful Improvementin the Manufacture of Paper-

Paulp from Wood and other Materials, which |

improvement is fully set forth in the following
spectfication.
This invention relates to methods and appa-

ratus for reducing wood and other stock to pa- |

per-pulp, and may be considered, in part, as an
improvemen{ on those described in Letters
Patent numbered 201,033 and 229,073, granted
to me March 12, 1878, and June 22, 1380, re-
spectively. | |
It has for its object to enable the pulp to be
prepared in the grinder or reducing-engine so
as to be made at once intopaper,and to secure
inereased economy and efficiency in the grind-
ing apparatus.
Heretofore the wood has been ground by 1t-
self, and often in the shape of ¢ half-stufi”’ sold
by paper-makers, by whom it has been mixed

with the pulp from rags and similar material,

and after proper manipulation run off onto pa-
per-machines, | |

The first part of the present invention con-
gists in reducing the wood and rags or similar

material to pulp in the same apparatus, and

also in infroducing thereintosizing or coloring-

matter, so that the pulp made 1s suitable for

ranning off directly into paper as it flows from
the reducing apparatus. Preferably the two
materials, wood and rags, are reduced by a
common grinder, being held in separate hop-
pers.

ployed for grinding wood by itself as well as

in connection with rags and similar materials,.

embodies the following new features:
Inconnection with each ¢cylinder,one or more

being employed, hoppers for the wood are ar-

ranged as near as may be tangential to the pe-
riphery on opposite sides of the center, so' that
on one side the eylinder revolves against and

on the other with the pressure of the wood.
The hoppers for the rags (or other material to

supply its place in eonnection with wood pulp)

narily over the center of the grinder, since the

The 1m prbved 'appara.tus, which may be em-

LR s b

'material in the several hoppers is effeeted by

a common feeder, preferably a continuously-
moving spiked surface, as described in my
aforesaid patent of June 22, 1880. A special
system of gearing, which, however, in itself is

-not my invention, is combined with the feed-
shaft, so as to vary at will the speed at which

the material is fed through the hopper or hop-
pers. The hoppers preferably are placed up-
right and deliver the stock onto the upperpart
of the grinder which revolves in a pit for col-
leeting the pulp. Where two or more grind-
ers are employed one of the hoppersis placed

| between two cylinders, so as to supply stock

to both. Suttable pipes are employed for in-
troducing one or more streams of water to carry
off the pulp as it is ground. Sometimes the
outer wall of the hopper is extended so as to
embrace a considerable portion of the cylin-
der’s periphery. Heretofore a number of hop-
pers or pockets have been combined with a

single cylinder, and the pockets have some-

times been curved and arranged to extend
around a portion of the cylinder’s periphery.

The novelty with relation to the apparatus
consists in the special arrangement and com-
bination of partsas indicated above, or as here-
inafter more fully set forth. -

The following description will enabie those
skilled in the art to which the invention re-
lates to make and use the same, reference be-
ing had to the accompanying drawings, which
form a part of this specification, and illustrate
grinding apparatus constructedin accordance
with the invention. | |

Figures1and 2 are views in vertical section
of a single-cylinder nachine, taken in each
case at right angles to the axis of the cylinder;
and Fig. 3,a similar view of a two-cylinder ma-
chine. Fig. 4 is a view in elevation of the
machine shown in Fig. 3; Figs. 5 and 6, sec-
tional views in planes at right angles of the
cone-gears on the feed-shaft; and IFig. 7 a view
in cross-section, showing the spiked feeder in
its relation to the end wall of the hopper.

A is the frame. 1t is provided with a pit,
B, and supports the grinder or grinders C, the
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hoppers for wood D D’ D? and the hopper or 100

hoppers for rags E. The grinders are prefer-
ably cylinders with surface of artificial stone,

pressure thereof will be small in comparison | eontaining emery, corundum, or similar abrad-
with the pressure of the wood. The feed of | ing material, and are supported in bearings
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in the machinlerame, and revolved by belt and

- pulleys, or other suitable gearing. The ar-
rows indicate the direction of revolution in the | pers D D’ D?, and the spikes on the feed-shaft

machine shown; but they may be arranged to
revolve in either direction. The hoppers are

arranged upright and parallel, being substan-
tially one large hopper divided by one or more
vertical partitions extending lengthwise of the

~ grinder or grinders. The outside hopper, D D/,

10

may beabove the axis of the ¢ylinder, as shown
in Fig. 1, or the outer wall can be extended
downward, as shown in Iligs. 2 and 3, so as to
form tapering pockets L. |

-~ In the two-cylinder machines the central
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- water thereupon flowsthrough openingsin the

hopper, D% suppliestwocylinders, being placed

so close together as not to allow any consider-
able portion of the stock to pass unground
between them; but they may be placed farther
apart, and in that case a guide-piece should be
ingerted to divide the stock and force it against
the grinding-surface. The guide-piece may be
curved, and should in any case be so con-
structed and arranged as to form tapering
ockets between itself and the grinders.
A feed-shaft, F, is placed at each end of the
hoppers and extends across them all, so as to
act upon the stock. - It is spiked, as shown, the
spikes passing through slots in the ends of
the hoppers. The two feed-shafts are sup-
ported in bearings attached to the hoppers.
They may be operated by a belt and pulley;
but it is more advantageous to use the gearing
shown in Figs. 4, 5, and 6.

An upright shaft, a, receives motion from
the grinder-shaft b, by means of bevel-gears,
(shown in dotted lines,) and conveys 1t to a
counter-shaft, ¢, which actuates the teed-shatts
F, the two shafts being connected by a cross-
shaft, d. (Shown in dotted lines, Fig.4.) A set
of eone-gears, ¢ f, are used to convey motion

from the counter-shaft to the feed-shaft. The

gears fare all loose on the shaft,and any one of

them is engaged at will by means of a projec- |

tion, ¢, on a sliding piece fitted in a groove in
the shaft I, The sliding piece may be operated
through a collar, £, {fastened thereto by means
of a lever,¢,so as to shift the projection gfrom
one of the gears to another.

A belt running on a puliey, £, drives the
machine, When there are twoormore grinders
in one machine the shafts are connected by
gears, as shown in kig. 4.

Suitablepipes,l,are provided forintroducing
a stream of waterinto the machine. The same
or other pipes may be employed for introduc-
ing sizeorcoloring-matter,or both. Theshelves
or gufters m, I'igs. 1 and 2, may extend en-
tirely around the hoppers. They catch the
water introduced through the pipe [, which

walls of the hoppers and wets the stock. Ad-
ditional pipes for introducing liquid directly
into-the hopper may be provided.

One or more ontlets, n, are provided for car-

rying off the pulp.

|

‘between them. As shown, the cylinders are |

8

In operation sticks of wood of a len gth equal
to that of the grinder are placed in the hop-

I¥, entering into their ends, force them down 7o
through the hoppers into contact with the
grinders. The hopper or hoppers I are filled
withh rags or similar material, which 18 also
pressed down by the spikes on the feed-shafts.
The rags are usually compressed in the hopper 75
by a weight or planger, independent of the
spike-feed.

The wood and rags aresimultaneously ground.
and mixed. The stream of water keeps the
stock wet’and carries off the pulp as formed. 8o

Sizing or coloring-matter, or both, are intro-
duced into the stock or pulp as required. The
pulp thus formed, containing, as it does, wood
fiber mixed with rag fiberin proper proportion,
may be run off directly into paper. 85

The pulp is different from pulp heretofore
made by mixing wood pulp and rag pulp, the
two kinds of fiber being more perfectly felted
and interlaced by grinding together than when
pulped separately and mixed. - . Qo

The process of productioninheres, as it were,
in the product, and enables it to be distin-
guished by one skilled in the art. '

Animal fiber, as well as vegetable fiber, may
be ground and reduced to pulp by this inven- 95

tion. .

The wood employed may be cooked before
grinding, or not, as desired. Different grades
of wood may be used in the different hoppers.
Someétimes the wood fiber is’ reground, and 1oo
sometimes bark of trees is grouud in the cen-

tral hopper.

'As many spiked feed - shafts may be used
with each hopper as may be desired. |

Having now fully described my said inven- .og
tion and the manner of carrying the same into
effect, what I claim is— |

1. The improvement in making paper-pulp,
consisting in grindingorreducing to pulp wood
and rags or similar material simuitaneously in 110
the same machine, substantially as described.

2, The method of preparing wood pulp 80

that it may be run off directly into paper by

grinding wood and ragstogether and introduc-
ing sizing- or coloring-matter, or both, intothe 115
pulp in the grinding apparatus, substantially
as described. I

3. The improvement in making wood pulp,

| consisting "in reducing'the wood to pulp by

grinding it in the manner explained, iatroduc- 120
ing sizing between and around the fiber as it
is reduced or disintegrated, and carrying off
the pulp with a stream of water, substantially

as set forth. |

4. The combination, with a grinding-cylin- 123
der, of hoppers arranged as near as may be
tangential to the periphery of the cylinder on
opposite sides of the center, so that on one
side the eylinder revolves against and on the
other with the pressure of the stock, substan- 130
tially as described. - -

5. The combination, with one or more grind-
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ers, of three or more hoppers arran ged side by
- side, substantially as described.

6. The combination, with one or more grind-

ers and two or more hoppers, of feed mechan-

Ism and a feed shaft or shafts common to the
several hoppers, substantially as deseribed.

7. The combination of one or more grinders,
two or more hoppers, a feed shaft or shafts
common to said hoppers, and a spiked feeder,
substantially as described. |

3. The ecombination, with the fced-shaft of a,

3

11, The combination, with a grinding-cylin-
der, of a hopper having a strai ght position as
near ag may be tangential to the periphery of
the cylinder, and terminating in a tapering 30
pocket, substantially as deseribed. .-

12. A machine for reducing stock to pulp,
comprising, in combination,a pit, one or more
grinding - eylinders, twe or more hoppers to

each cylinder, a spiked feeder, and 2 pipe or 33

pipes for introducing water or other flaid, sub-
stantially as deseribed, |

grinder for reducing wood or other stock to

paper-pulp, of a set of cone-gears and means

for changing at will the speed conveyed to the

15 feed-shaft through said gears, substantiall y as
~ described.

9. The combination of a pit, one or more
grinders revolving in or above the same, two

| or more hoppers for each grinder, and one or
- 20 more pipes or troughs for introducing water or
other fluid, substantially as deseribed.

10. Thecombination, with twoor more grind-
ing-cylinders, of a hopper between each adja-
cent pair of grinding - cylinders, and one or

25 more additional hoppers for the several eylin-
ders, substantially as desecribed. '

13. Palp of weod and rag fiber ground or re-
duced to pulp by the same grinder or reduc-
ing-surfaces, substantially as described, said 4c¢
pulp being distinguishable by the character of
the felting and interlacing of the fibers, as set
forth. '

In testimony whereof I have signed this
Specification in the presence of two subserib- 4 g
Ing witnesses.

STEPHEN M. ALLEN.

Witnesses :
E. W. PHILBROOK,
MINNIE L. WIiTHAM,
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