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The present invention has for its object to
provide an improved beater whereby the re-
duction and refining of paper stock can be
more effectively accomplished, and the inven-

5 tion consists in the features of novelty here-
inafter described, illustrated in the accom-
panying drawings and particularly pointed

~ out in the claims at the end of this specifica-

tion. .
Figure 1 is a plan view of a beater embody-

ing my invention; Figure 2 is a view in ver-

tical section on line 2—2 of Fig. 1; Figure 8

is a view in section on line 3—3 of Fig. 2,

parts being shown in elevation; Figure 4 is

15 a detail view in horizontal section on line

4—4 of Fig. 2; Figure 5 is a detail view in
elevation of the bowl-adjusting means; Fig-
ure 6 is an inverted plan view of the revolu-
ble plate; and Figure 7 is an inverted detail

20 plan view showing groups of knives on the

bottom of the bowl.

My improved beater comprises a rotary
plate or element A, and a stationary bowl or
element B, that are mounted within the in-

25 closing tank C, preferably of circular con-
struction. The plate A, which is shown of
disk form, is preferably a casting raised at
the center and tapering downwardly and
outwardly towards its periphery. The plate

A is fixed upon the upper end of a drive shaft

10 having a reduced threaded portion 11 to

receive a correspondingly threaded eap 12,

the outer surface of which is inclined to cor-
respond with the curvature of the upper face
of the plate A. " The shaft 10 passes through

a stuffing box 14 and through a bearing 15,

these parts being suitably sustained beneath
the tank C, and the lower end of the shaft is
mounted in a step-bearing 16 of suitable con-
struction. On the lower portion of the shaft
10 is mounted a suitable drive gear or pulley
17 whereby rotation of the shaft may be ef-
fected. To the under side of the.plate A are
fixed suitable metal strips 20 that are prefer-
ably curved as indicated in Fig. 6 of the
drawings, these strips serving, when the plate
is driven, to throw outwardly any material
that might tend to lodge between the under
face of the plate and the bottom of the tank

50 C. Near its periphery, the upper face of
the plate is provided with an annular set of
knives a’ that are preferably set within an an-
nular seat or recess ¢ in the upper face of the
plate. As shown, these knives a’ are ar-

5 ranged at an angle to the radius of the plate
and are adapted to cooperate with the knives
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on the bowl, to be presently described. The
portion of the upper face of the plate A with-
in the set of knives is formed or provided
with a plurality of arms or blades a? that may
be formed integra] with the plate. The pe-
ripheral portions of these arms or blades a?,
where subjected to)the greatest wear, are
shown as provided‘with detachable wearing
plates a® connected, as by screws, to the arms
or blades a®. The preferred form of the arms
or blades a* is as indicated in the drawing (see
Fig. 8) ; that is to say, each arm or blade has
its forward surface somewhat more grad-
ually inclined than its rear surface, the
blades increasing in elevation from the cen-
ter towards the periphery of the plate.

As shown, the bowl B is of general con-
cavo-convex, annular shape, its bottom being
formed and closed by the plate A and its top
being left open to receive the stock and per-
mit the circulation of the pulp over the in-
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wardly turned edge of the top, as will herein-

after more fully appear. For convenience
of construction, the bowl is formed of upper
and lower sections having flanged meeting
edges adapted to interlock. The upper face
of the lower portion of the bowl is formed
or provided with a plurality of humps or

offsets &% (see Figs. 2 and 3) adapted to co- s
operate” with the blades or arms a® of the

plate, as will hereinafter more fully appear,
these offsets having preferably inclined sides,
as shown. The upper and lower portions of
the bowl are provided preferably at three
points with lugs or offsets b, to which are
bolted, as at d’, the slide blocks 25, these slide
blocks having vertical ribs 26 adapted to
move in ‘ways or channels formed in the side

walls of castings 27 that are bolted to the.

wall of the tank C. Through a vertical hole
formed in each of the slide blocks 25 is passed
a rod 28 to which the corresponding slide
block is connected by nuts 29 engaging
threaded portions of the rod 28. The upper
end of each rod 28 passes through a bracket
30 bolted to the tank C near its top, the rods
28 passing also through holes in the top plate
¢ of the tank.
rod 28 is encircled by one or more springs or
cushions whereby the bowl may be yieldingly
supported. As shown, each rod 28 passes
through two rubber cushions 81 and 82, these

cushions being inclosed within perforated .

disk-shaped plates 33. Between the cush-
ions 31 and 32 isplaced a threaded adjusting
nut 34, the construction of which will here-

The upper portion of each
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inafter more fully appear. Above the upper
cushion 31 extends a lever 36 through which
the upper end of the rod 28 freely passes (see
Fig. 5). As shown, the inner end of the
lever 36 is connected by a loop or ring 37 to
an eye-bolt 38 secured to the top ¢ of the
tank and the outer end of the lever 36 is en-

-gaged by the upper end of a spring 39. the

Tower end of which is attached to a hook 40
secured to the side wall of the tank. The
hook 40 may be adjustably secured to the wall
of the tank so that the strain of the spring
39 upon the lever 36 may be varied as de-
sired. The springs 89 and the levers 36 serve

5> to exert a downward pressure upon the rods

~ 98 that sustain the bowl, thus insuring a firm
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pressure of the knives 52 of the bowl against
the knives of the plate. )

- While provision may be made for adjusting
the nuts 34 individually, I prefer to provide
means whereby these nuts may be adjusted in
unison and at a single operation. Tothisend,
each nut is shown as provided at its top with
sprocket teeth 34® and the body of one of the

25 nuts is formed with ratchet teeth 34° that ex-

tend vertically around its periphery.. This
nut is formed with an annular shoulder over
which sets the annular hub 84° of an adjusting
hand lever 34%. This hand lever 34¢ carries a
spring actuated pawl 84° that engages the
ratchet teeth 34>. Around the sprocket teeth
34* of the several nuts extends a sprocket
chain S that extends also around a tightening
pulley T. Asshown, the pulley T is mounted
in 8 yoke T” adjustably mounted ‘on the top ¢
of the tank. The shank ¢ of the yoke T” is
shown as provided with slots through which
pass the bolts ¢’ and through the upturned end
t* of the ﬁoke shank ¢ passes a tightening
serew £ the opposite end of which passes
through a bracket ¢ attached to the top of the
tank. The opposite end of the screw ¢ is pro-
vided with a corresponding threaded nut #".
By the means last described, it will be seen
that by operating the hand lever 349, an ad-

justment of all the rods 28 may be simultane- -

ously effected, to insure a uniform vertical
movement of the bowl B. :

The knives 62 of the bowl (see Fig. 7) are
arranged in a series of groups around the bot-
tom of the bowl and these knives extend, with
respect to the radius of the bowl and the plate,
at an angle opposite the angle at which the
knives of the plate are arranged, thus giving
a better shearing action to the knives. Be-
tween the series of groups of knives at the bot-
tom of the bowl are formed the channels or
open spaces b (see Fig. 7) through which
pulp may pass outwardly between the bowl
and the plate. By thus forming the bowl
with a series of groups of knives, instead of a
continuous annular set of knives as on the
plate, the freer and more effective circulation
of the pulp between the knives is insured.
The groups of knives at the bottom of the
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bowl should be formed of a hard material,
such for example, as hardened steel, and
should be detachably connected to the body

of the bowl, and similarly, the annular series’

of knives on the plate may be formed of seg-
mental hard metal plates detachably con-
nected to the peripheral portion of the plate.
In the top ¢ of the tank is formed an opening
(closed by a lid when required) through
which the sfock or pulp to be beaten may %e
delivered into the bowl B.

To the bottom of the tank C, and preferably
beneath the plate A, is connected an inlet pipe
50 by which water will be admitted to the
tank, and adjacent the outer wall of the tank
is formed a discharge opening adapted to be
closed by a suitable valve, such for example,
as a poppet valve 51, to which opening will
be connected a pipe 52 for the discharge of the
pulp from the tank. The valve 51 may be
conveniently operated by a stem 53 passing
through the discharge pipe 52.

From the foregoing description, the opera-
tion of my improved beater will be seen to be
as follows: Water will be admitted through
the inlet pipe 50 to the tank C until the water
reaches a level somewhat above the top of the
bowl B. Before the water is thus admitted,
however, the bowl should be raised somewhat
by means of the adjusting nuts 84 so that as
the water passes into the tank it will flow be-
tween and around the knives of the bowl and
of the plate and thus free them from any pulp
that may have lodged thereon. While the
water is thus delivered to the tank C, rotation
may be imparted to the plate A and the opera-
tor may begin to deliver the paper stock to the
interior of the bowl through the opening in
the top of the tank. The bowl will then be
adjusted downwardly by means of the nuts
34 until the knives of the bowl bear firmly
against the knives of the plate. As the plate
is revolved, its arms or blades ¢ will impart a
double circulation to the material within the
tank. That is to say, these arms will cause
the material within the bowl to circulate out-
wardly, upwardly and downwardly, as indi-
cated by the arrows in Fig. 2, and will cause

a portion of the pulp to pass between the

knives of the plate and bowl and thence up-
wardly and over the inwardly curved top of
the bowl in downward direction. The arms
or blades a? will cause any masses or accumu-
lations of pulp within the bowl to be circu-
lated and repeatedly moved within the bowl
until such masses are broken up and reduced

-to such condition as to pass freely between the

beater knives. This breaking up of any
accumulations of pulp within the bowl 1s
aided by the humps or offset portions 4° of the
bowl, the inner ends of which extend in close
proximity to the ends of the blades or arms a?,
and cooperate with these blades or arms in
cutting or shearing and elevating any stock
that may have a tendency to lodge adjacent
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- the narrow opening between the knives. -The
metal strips orribs 20 beneath the plate A will

prevent the lodgment of material between the

plate A and the bottom of the tank, but being

preferably provided on their outer ends with
expanded inclined portions 20*, aid in the up-
ward circulation of the material in the tank. .

- My present invention will be found adapt-
ed for the beating of paper pulp stocks of
widely varying character and to possess many
advantages over the beaters now in general
use. In the forms of beaters most commonly
employed in paper mills, a very large per-
centage of the power used in driving beaters
is required for the elevation and circulation
of the stock, whereasin my improved beater
the power required for the circulation of
the stock is reduced to a minimum. Again,
the construction and arrangement of the plate
and bowl with their horizontally disposed
knives, enable a most accurate adjustment of
the knives to be secured and maintained. So,
also, the time required for the beating oper-
ation in my present machine is far less than
that required in any other beaters with which
I am familiar, while the disintegration and
hydration of the pulp is far more effectively
accomplished. - Again, the double circulation
of the pulp, insuring as it does a thorough
breaking up of any masses or accumulations
of stock before passing to the knives, avoids
clogging the entrance to the knives and is

attended with most important results. "It

will ‘be noticed also that the shape of the
bowl B, with its upper part extended in-
wardly to a considerable distance from its
periphery, will aid in insuring a most effec-

]toivelcircula,tion of the material within the
owl. -

I wish it understood that the details of
construction above set forth may be varied
without departing from the spirit of the in-
vention and that features of the invention
may be employed without its adoption as an
entirety. L :

Having thus described my invention, what
I claim as new and desire to secure by Letters

. Patent is:—

1. A machine of the character described
comprising a tank, a bowl within said tank
and spaced from the wall thereof, said bowl
having a bottom with an opening therein and
provided around said opening with a plu-
rality of spaced and downwardly projecting
beater knives, a plate located beneath and
closing the bottom opening of said bowl and
provided with beater knives arranged op-

posite the knives of said bowl to cooperate:

therewith and provide an entrance there-
between for stock to be beaten, means for
imparting rotation to the part carrying one
set of -said knives; and means for effecting
an upward circulation to stock between the
tank and bowl, and both an upward and
downward circulation to stock within the

o

bowl to prevent the stock within the bowl
from settling over and plugging the entrance
to the knives. o E

2. A machine of the character described
comprising a bowl having a bottom opening
and provided with outwardly projecting

3
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beater knives; a part located beneath the .

bottom of said bowl and provided with beater
knives arranged opposite the knives of said
bowl; a receptacle for pulp surrounding said
knives and communicating with the top of
said bowl; means for imparting rotation to
one set of said knives and the part carrying
the same; and means located inside the series
of beater knives for preliminarily breaking

(£}
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up accumulations of the paper stock and caus-

ing it to circulate within the bowl. RS
3. A machine of the character described
comprising a tank; a bowl within said tank

and spaced at a distance from the wall there-

of and open at its top and bottom and having
its bottom provided with knives; and a ro-

85

tary plate extending beneath and closing the -

bottom of the bowl, said plate having knives
for-cooperating with the knives of the bowl
and having arms or blades on its top surface
adapted to impart circulation to material
within the bowl. v

4. A machine of the character described
comprising a tank; a bowl within said tank
spaced at a distance from the wall thereof
and open at its top and bottom and having
its bottom provided with knives; and a ro-
tary plate extending beneath the bottom of
the ‘bowl, said plate having knives to co-
operate ‘with the knives of the bowl and
having upon its upper surface inclined arms
or blades to impart circulation to material
within' the bowl. S

5.”A machine of the character described
comprising a tank; a bowl within said tank

“spaced at a distance from the wall thereof and

open at its top and bottom and having its
bottom provided with knives, the inner sur-
face of the bottom portion of the bowl being
provided with humps or offsets; and a rotary
plate extending beneath the bottom of the
bowl and having upon its upper surface arms

-or blades adapted to cooperate with the

humps or offsets of the bowl.
6. A machine of the character described

_comprising a bowl having a bottom opening

and provided with outwardly projecting
beater knives; a plate located beneath and
c'los}iln the bottom of said bowl and provided
wit
knives of said bowl; a receptacle for pulp
surrounding said knives and communicating
with the top of said bowl; means for impart-
ing rotation to one set of said knives and the
part carrying the same; and means located
inside the series of beater knives for prelim-
inarily breaking up accumulations of the
paper stock. LT ‘

7. A machine of the character described
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comprising a bowl having top_and bottom

openings and provided around its bottom
opening with a plurality of spaced and down-
wardly projecting beater knives, a plate lo-
cated beneath and closing the bottom open-
ing of said bowl and provided with beater
knives arranged opposite the knives of said
bowl to cooperate therewith and provide an
entrance therebetween for stock to be beaten,
and a receptacle for pulp surrounding said

‘knives and communicating with the top open-

ing of said bowl, the part carrying one set of

said knives being rotatable and having means,

for imparting an upward circulation to the
stock from said. receptacle to said bowl and
both an upward and downward circulation
to stock within the bowl to prevent the stock
from settling over and plugging the entrance

-to the knives. .

8. A machine of the character described
comprising a tank; a stationary bowl within
said tank and spaced at a distance from the
wall thereof, said bowl having its outer wall
extending outwardly and upwardly and then
inwardly to a cohsiderable distance from the

Eeriphery of the bowl and provided at its

ottom with knives; and a rotary plate ex-
tending beneath the bowl and closing its bot-
tom, said plate having knives adjacent its
periphery to cooperate with the knives of the
bowl, said rotary plate also cooperating with
the inwardly extending portions of said bowl

for effecting circulation within the bowl of .

stock therein.

9. A machine of the character described
comprising a tank; & bowl located within said
tank and spaced from the wall thereof, said
bowl having outwardly projecting beater
knives about a bottom opening therein and a
top portion extending inwardly to a consid-
erable distance from its periphery; a plate
located beneath and closing the bottom open-
ing of said bowl and provided with ‘beater
knives arranged opposite the knives of said
bowl; means for imparting rotation to one
set of said knives and the part carrying the
same; and means located inside the series of
beater knives for imparting a centrifugal
movement to the pulp to force it between the
knives and also to force the stock to circulate
in vertical direction within the bowl.

10. A machine of the character described
comprising a tank, a broad and relatively
shallow bowl within said tank and spaced at
a distance from the wall thereof, said bowl
having its wall inclined outwardly and up-
wardly and then inwardly and provided at
its bottom with a central aperture and beater
knives arranged about said opening and pro-
jecting downwardly from the bottom, a ro-
tary plate extending beneath the bowl and
having its central portion projecting up-
wardly through said aperture a considerable
distance above the bottom of the bowl and
having its upper surface downwardly and out-

1,691,308

wardly inclined from the center towards the
edge of the bottom around said aperture so
as to constitute, in effect, a centrally up-
wardly projecting bottom for the bowl
adapted to facilitate circulation within the
bowl of stock therein, said rotary plate also
being provided with beater knives arranged
opposite the knives of the bowl and adapted
to cooperate with said knives of the bowl.

11. In a machine of the class described, a
tank, a bowl within said tank and spaced
from the wall thereof, said bowl being open
at both its top and bottom, a rotary plate dis-
posed at the bottom of said bowl and forming
a closure for the bottom opening, a plurality
of paddle members extending from the edge
of said plate and adapted to effect circula-
tion of the stock in said tank.

12. A machine of the character described
comprising a tank; a bowl within said tank
and spaced at a distance from the wall thereof
and open at the top and bottom and having its
bottom provided with outwardly projecting
knives; a rotary plate extending beneath the
bottom of the bowl and having knives adja-
cent its periphery to cooperate with the knives
of the bowl; and adjusting means connected
with the bowl at at least three points around
its periphery, whereby said bowl may be uni-
formly raised and lowered by a single opera-
tion, and each of the connections being ca-
pable of being independently adjusted.

13. A machine of the character described
comprising a tank; a bowl within said tank
and spaced at a distance from the wall there-
of and open at the top and bottom and having
its bottom provided with outwardly project-
ing knives; a rotary plate extending beneath
the bottom of the bowl and having knives ad-
jacent its periphery to cooperate with the
knives of the bowl; and adjusting means con-
nected with the periphery of said bowl, said
adjusting means comprising vertically ad-
;Ll(l)stfitble rods and elastic cushions for the

‘Wl . .

14. A machine of the character described
comprising a tank; a bowl within said tank
and spaced at a distance from the side wall
thereof and having an open bottom provided
with knives extenﬁing in outward direction;
a revoluble plate extending beneath the bot-
tom of the bowl and having knives adjacent
its periphery to cooperate with the knives of
the bowl; adjusting means connected with
the bowl at at least three points each of which
connections is capable of being independently
adjusted; and connecting means uniting the
several adjusting means of the bowl for con-
joint operation. '

15. A machine of the character described

comprising a tank; a stationary bowl within
" said tank and spaced from the wall thereof,

said bowl having a bottem opening provided
with outwardly projecting beater knives; a
plate located beneath and closing the bottom
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of said bowl and provided with beater knives
arranged opposite the knives of said bowl;
ribs upon the under side of said plate for fore-
ing outwardly the material between the bot-
tom of the plate and the tank; and means for
imparting rotation to said plate.

16. A machine of the character described
comprising a tank, & bowl within said tank
and spaced from the wall thereof, and open
at the top and bottom and having its bottom
provided with outwardly projecting knives,
a rotary plate extending beneath the bottom
of the bowl and having knives adjacent its
periphery to cooperate with the knives of the
bowl, and adjusting means connected with
said bowl comprising vertically adjustable
iods1 and elastic cushions for supporting the

owl. :

17. A machine of the character described
comprising a tank, a bowl within said tank
and spaced from the wall thereof, a rotary

~ member disposed at the bottom of said bowl,

beater members on said bowl and said rotary
member adapted to cooperate with each other
when said rotary member is rotated to beat
material fed into the bowl, cushion means for
supporting said bowl within said tank and
means for adjusting the beater members on

5

the bowl with respect to the beater members
on the rotary member.

18. A beater for paper stock comprising a
receptacle, a bowl within and spaced from the
wall of said receptacle and having top and
bottom openings and an inner surface slop-

ing upwardly and outwardly from the edge :

of said bottom opening, a rotatable beater
disk beneath said bowl, said bowl and disk
having cooperating sets of knives, and means
for forcing the stock outwardly through said
sets of knives and also outwardly and up-
wardly over the inner surface of the bowl.

19. A beater for paper stock comprising a
receptacle, a bowl within and spaced from the
wall of said receptacle and having top and
bottom openings and a wall sloping outward-
ly from the edges of said top and bottom
openings, toward the mid-portion thereof,
and a rotatable beater disk beneath said bowl,
said disk and bowl having cooperating sets

of knives and said disk having blades pro-

jecting upwardly into the bottom opening of
the bowl for forcing the stack outwardly be-
tween said sets of knives and also outwardly
and upwardly over the inner surface of the
bowl. ‘

CHARLES R. SEABORNE.
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