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UNITED STATES

Parent Orrice,

JOHN H. HORNT, OF LAWRENCE,V MASSACHUSETTS.

RAG-ENGINE FOR BEATING PAPER-PULP,.

SPHCIPICATION forming part of Letters Patenf No. 347,043, dated Augnust 10, 1886.

Applieation filed March 22, 1886.

To all whom it may concern: )

Be it known that I, Jouw H. HORNE, a citi-
zen of the United States, residing at Lawrence,
in the county of Lissex and State of Massachu-
setts, have invented certain new and useful

Improvements in Rag-Engines for Beating Pa-

per-Pulp; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled.-in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to let-

ters or figures of reference marked thereon,.

which form a part of this specification.

This invention relates to improvements in
rag-engines which are employed in pulping
fibrous material prior to its being converted
into a thin continuous sheet in the process of
making paper. Such engines are usually com-
posed of a tub or vat having straight sides,
semicircular ends, and longitndinally divided
by a partition or mid-feather. Within thetub
is located a beating-roll armed with a series
of peripheral bars or cutters and a bed-plate,
likewise furnished with knives, the two co-
operating together and compelling the stock
in process of beating to travel continuously
around and within the tub, pass between the
stationary and revolving knives; and thereby
be reduced to pulp, for the purpose above
premised. . = -

One great difficulty hitherto in the construe-
tion of these engines, whatever may be the path
of travel given to the material contained in
them, consists in the fact that theé various fibers
or bunches of fiber, after being placed within
the engine, maintain concentric pathsof move-
ment with respect to each other. Thus a piece
of stock located near the sides of the tub or
one placed near the mid-feather will continue
to travel in concentric paths until the engine
is emptied, except in case manual labor is ap-
plied with a paddle to disturb their courses
and compel them to deviate therefrom; hence
it is obvious that the fiber traveling the more
rapidly will be redueed more quickly, and
the ¢“stuff?’’ is of uneven quality.

My invention relates,primarily,to the espe-
cial form and cross-section of the tub; sec-
ondly, to the arrangement and construction of
the back-fall, and, thirdly, to the position of

Serial No. 196,075, (No model,)

the sereen and the manner of washing the
stock while being operated upon in the engine.

The essential object of my invention is to
effect a change in the course of the material
in the engine automatically and obliquely to
thelongitudinal axis of the engine during each
complete passage thereof around the tub, and
thereby thoroughly mix the stock. Thus the
particles whicli are nearest the mid-feather in
one passage about the tub, and which there-
fore traveled the fastest, are directed and
changed obliquely across the enginhe prior to
their passage about the roll, and hence they
will emerge and are located near the side.
Such stock will consequently travel the slow-
est during the next passage around the tub,
since it remains contiguous to the retaining-
walls of the latter. This mixing and stirring
of the material within the tub is effected pri-
marily by the shape of the tub in eross-section,
the width of which is equal to the active face
of the roll, or thereabout, the latter located
in one end thereof. Thus to effect the de-
sired change in the path of movement of the
stock the proportions of the tub are altered,
and in cross-section the two passages formed
in the tub by the mid-feather are twice as
deep as they are wide, or thereabout. Again,
the stock is permitted to fill the entire width
of the engine just prior to its entrance beneath
the roll, and also immediately after leaving
the same; hence the mid-feather terminates a
short distance before reaching the roll,and the
stock,as it approaches the latter, as before pre-
mised, is permitted to spread out and fill the
entire width of the engine. In other words,
in its course about the mid-feather the stock
as a body may be said to have a vertical
position, or of greater height than width,
though traveling horizontally, until the termi-
nation of the mid-feather allows it to spread
out and assume a horizontal position. The
mass of stock is then of greater width than
height. The movement or path of travel of

the stock can be most aptly compared to the
direction and course taken by a cross-belt in
traveling between two pulleys, one horizon-
tally and the other vertically disposed. Af-
ter the passage of the stock between the roll
and the bed-plate the particles ecomposing it
are directed upon and over the back-fall,

55

60

65

70

75

8o

85

Q0

93

jtele;




IO

r5

2C

25

30

33

40

45

60

65

W

which here extends entirely across the engine
and in front of the roll, but contracts as it ex-
tends away from the latter, until it unites
with the mid-feather, whence it is continued
downward between the latter and the side of
the engine to the bottom of the tub. This con-
traction of one-half its width again restores
the mass of stock to a general vertical posi-
tion, and the latter is so maintained until just
prior to its return passage beneath the roll.
Thus it will be evident that the fibers com-
posing the material in process of being pulped
cannot travel in continuous concentric paths
of movement, but are changed and forced ob-
liquely of the engine, whereby a thorough
mixing of the stock is automatically effected
by the spiral motion imparted to it both before
and after leaving the roll.

The drawings accompanying this specifica-
tion represent in Figure 1 a plan, and in Fig.
2 a sectional elevation, of an engine for beat-
ing paper-pulp embodying my improvements.
In Fig. 1the eap or coveris removed from the
roll. Fig. 3 is a cross-section of the engine-
tub on line @ « of Fig. 1, looking in direction
of arrow 1, while Fig. 4is a similar section on
line y y in direction of arrow 2.

In said drawings, A represents an engine-
tub composed of the bottom B, sides C ¢V, and
semicircular ends D IV, said tub being longi-
tudinally provided with a mid feather, E,
which does not extend close to the face of the
roll I, the latter being located in the extrenre
end of the tub and mounted upon and driven
by the shaft G. '

From the eross-sections of the engine shown
in Figs. 3 and 4 it will be seen that the pro-
portious of the passages in the tub are mate-
rially altered from those hitherto employed in
machines of this class, and are of greater
height than width. Thus the material as a
body is vertically disposed, but travels in
general horizontal paths of movement. This
vertical position is maintained the entire
length of the mid-feather, upon each side
thereof, or from the point of juncture of the
baclk-fall with the bottom B to where the mid-
feather terminates in front of the roll. The
tub is divided by the mid-feather Einto a U-
shaped channel formed by the passages a o/,
which I term the “supply’’ and ¢  discharge,”’
respectively. Now,inthearrangement shown,
it is evident that the two currents of stock ap-
proaching and leaving the roll must be kept
separate and distinet; and, furthermore, to ob-
tain the full benefit of the active surface of said
roll, thestock must bespread out before passing
between it and the bed-plate S on the under
side of the roll, while upon the top side of the
latter,or when the material emergesand leaves
it, an opposite converging effect must be pro-
duced to return said stoek to its confined dis-
charge-passage a@’. To effect this object I have

constructed a back-fall, H, which is disposed
in front of the roll, sloping away from the lat-
ter, and tightly fits the passage «/, as shown.
This back-fall extends entirely across the tub
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by means of the triapgular piece b, the upper
edge of which is in elose proximity to the
periphery of the roll, (see Fig. 2;) but this
back-fall now only partially prevents tbe flow
of stock leaving the beating-roll from enter-
ing the supply-passage « and opposing the
flow of stock toward said roll. Therefore 1
have provided and disposed a partition, ¢, or
deflector-plate, which is not only angualarly
disposed with respect to the Tongitudinal axis
of the roll, but is obliquely situated as to the
bottom of the tub, while the upper edge is
flush with the top sides of the Jatter and the
mid-feather. Thus the position of this de-
flector-plate ¢ serves two purposes. Located
at the termination of the passage ¢, and slop-
ing obliquely toward the bottom of the roll,
when the stock approaches and impinges
against the under side of said plate, the ma-
terial is deflected, erowded downward, and
given a spiral movement, whenee it rapidly
passes into the ehamber d, extending beneath
the back-fali H, this chamber, as before stated,
being of the full width of the engine. Thus
stock close to the mid-feather, when entering
the chamber d, is erowded toward and spreads
to the back side, ¢, passes under the roll and
emerges, and continues its course near the side
of the tub €, where its motion is now very
slow.

The second purpose effected by the deflect-
or-plate ¢ is in converging and directing the
material as it passes from the roll downward
and compelling it to enter the discharge-pas-
sagea’,gradually changing the general position
of the mass from a horizontal plane or a body
of greater width than height while passing
around the roll to a vertical plane, or a mass
of greater height than width during its pas-
sage around and about the mid-feather. Thus
it is very evident that the stock by this ar-
rangement is thoroughly mixed and its cireu-
lation changed at each successive complete
passage about the tub, and it is apparently
impossible for any fiber or lock of fibers to
maintain the same path of travel during two
successive passages, and therefore to those
conversant in the process of pulping it is
equally clear that the stock will be more evenly
reduced; hence less time is required in emp-
tying an engine, since by the methods hereto-
fore practiced the entire contents must be re-
tained until the longest fibers have been prop-
erly reduced.

In connection with the engine T haveintro-

duced a washer, which is located in a conven-
ient place beneath the back-fall. This washer
consists of a reticulated plate or screen of fine
wire, ¢, angularly but vertically disposed with-
in the tub, as shown in Fig., 1. Thisscreen is
arranged to extend behind the mid-feather,
and is thereby protected from the rush of stock
about the end of the mid-feather,which might
tend to injure or destroy it. The water-sup-
ply enters at f; while the discharge is shown
at g, the valve & admitting and the valve ¢
discharging more or less water to suit the re-
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quirements, either to wash out and remove
the superfluous chemicals or to render the
contents of the engine thick or thin.

In emptying the engine it will doubtless be
found very convenient, if not necessary, to
cleanse the chamber d, in which casethe valve
i 18 closed, while the intermediary valve, 7, is
open. Thus water is free to flow into the en-
gine by the pipe k through the screen ¢, and
thoroughly remove any fine pulp which may
remain in or about the roll and bed-plate.

The operation of this engine is as follows:
The roll being properly adjusted with respect
to the bed-plate, water is admitted and the
requisite amount of fibrous material or ¢ half-
stock’’ is then supplied. The stock is now
advanced by the suction caused by the roll to-
ward the latter, and as it strikes the deflector-
plate ¢ it is erowded downward and then sud-
denly allowed to spread out the entire width
of the engine and enter in a horizonal position
between the bed-plate and roll at all points.
‘Thus the entire face of the roll is active. The
stock is carried up and partially about the
roll, and is discharged therefrom upon that
pait of the back-fall contiguous to the knives
of the roll, and which here extends the entire
width of the tub. Upon delivery on this back-
fall said stock is directed and impelled by the
back-fall and upper surface of the deflector-
plate ¢ toward and into the passage «, where
the general position assumed by the mass of
fiber is vertical or of greater height than
width. While passing about the roll, and just
before entering and after leaving the latter,
the mass of pulp is of greater width than
height. Thus a spiral motion or turn is im-
parted to the stock, and so effects a thorough
commingling of and:change in position of the
particles composing it.

I claim— '

1. In a rag-engine, a pulping-tub, in com-
bination with a beater-roll, a bed-plate, and a
mid-feather arranged in said tub, the latter
being provided with passages of uniform ca-
pacity in any cross-section, said passages be-
ing of such shape that the pulp approaches the
roll in a body of greater height than width,
and immediately before reaching the roll is
converted into a body of greater width than
height, but returns to its first condition after
passing over the roll, the result being that the
moving column of pulp is given a spiral mo-
tion, substantially as-set forth.

2. The improvement in rag-engines consist-
ing in a beater-roll and ifs co-operating bed-
plate located in one end of the.tub, in combi-
nation with said tub, which is longitudinally

divided by a mid-feather into two passagesin
width equal to one-half the active face of the
roll, or thereabout, but at their termination
contiguoustothe faceof the rollequal in width
to the latter, substantially as described.

3. In a rag-engine, a tub having a mid-
feather, in combination with a beater-roll ar-
ranged in said tub at one end thereof, said
mid-feather dividing said tub, as shown, and
thereby forming a channel whichis U-shaped
for the greater part of its length, and leaving
a space between the end of said mid-feather
and said roll which is of the entire width of
the tub, substantially as set forth.

“4. Arag-engine composed of the beater-roll,
with its co-operating bed-plate, located at one
end of the vat, and the vat longitudinally di-
vided by the mid-feather and back-fall into a
channel which is U -shaped for the greater part
of its length, the body of which in cross-sec-
tion is one-half the width of the tub, while the
ends thereof, terminating in front of the roll,
are the full width of the vat, substantially as
herein stated.

5. The combination, with the bed-plate, a
beating-roll, the active face of which is equal
to the width of the engine, and the tub, in
which they operate upon the stock, circulat-
ing substantially in horizontal paths of move-
ment, of the back-fall extending across the
upper part of the tub and in front of the roll,
whereby the stock passing beneath and par-
tially around the roll is concentrated and di-
rected within a passage but half the width of
the tub, substantially for purposes set forth.

6. The improved vat for paper-pulp en-
gines, composed of the retaining-walls CC' D
I, the mid-feather T, terminating some dis-
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tance from the face of the roll, the back-fall

H, with its portion b extending across the vat
in front of the roll, and the deflector-plate ¢,
all operating substantially as described.

7. In combination with a rag-engine, the
washer e, formed beneath the back-fall and
provided with areticulated plate, substantially
for purposes herein stated. ,

8. The combination, with the inlet-pipe &
and the valves ¢ 7, of the tul A and its washer
e, located substantially as herein stated, and
operating for purposes set forth.

In testimony whereof I affix my signature in
presence of two witnesses.

JOHN H HORNE.
Witnesses:

H. L. LopGr,
F. CurTIs.
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