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To all whom it ma 7/ COTLCETTL:

‘Beitknownthatl, JOSEPH JORDAI\:" a citizen

'r of the United States, and a resident of Phila-

delphia, Pennsylvania, have invented a new
and useful Impr ovementm Apparatus for Beat-
ing and Manipulating Paper-Pulp; and 1 do
hereby declare the following to be a fu}l, clear,
and exactdescription of the Same, I eference be-
ing had to the annexed drawings
hereof.

The object of my plesent 1nvent10n is to

thoroughly beat the pulp in course of treat-

ment, and to permit the operator to manipu-
late the same while it 1s passing through an
inclosed pulp-engine,and to secure any desired
of the
fibers (:émpatible with_ the quality of the pulp
under treatment, in my specification follow-

ing I will Set Iorth fully how this 1s accom-

plished.
The nature of my invention will fully appear
from the following description and clalims.

In the dI‘.:L‘W]l]ﬂ*b Figure 11is a side elevation

of my-device; I‘Lj 2, an end view of the large

end of the revolving beater Fig. 3, a side ele-

vation of the sane, snowmﬂ the va,uatmn in
the number of kmves hom the large to the
small end and the pocketsor spaces lefsaround

“the smalier surface between certain of the

knives; Fig. 4, an end view of the small end
of the Jevolwnn beater ; Fig. 5, a detached

perspective view rof the smooth p]ate surround-

the interior of the hole where the pulp enters
the outer shell; Fig. 6, a vertical longitudinal
sectional view on the line V W of T Flﬂ‘ 7; INig.
7, a cross-sectional view on the line X Y of

| I‘Jﬂ* 6 ; Flﬂ‘ 8, a detached 10n0*1tud1nalnew*

i O

on the line VW of Fig.
Fig. 5 , when in position. In Sheet 2, Fig. 9,
1S an enlfu ged side view of the 10tatmg beatel

~ showing more particularly my fxrlann*ement

of the knives.

This device is an improvement upon that
described in my Letters Patentof May 18, 1893,
for grinding and sizing paper- pulp

A is the outer shell of my engine, consist-
ing of a hollow iron conical frustum armed
mterlorly with a series of staggered knives,B

B F.

or series of these knives, bub the number of
- geries can be varied—that is, increased in pro-
~ portion to the length of the engine.

8, maklnﬂ‘ part®

7 to show the plate, | sections;

(See Fig. 6.) I have shown three sets |

ries lettered I3, I carry around the interior.

face of the shell A to points a short distance

upon each side of the hole C,where the pulp-
enters, and in thisspace 1 c:et a concave metal.
plate, D, pierced to correspond with the hole
.G, .and extending longitudinally to the small

end of theshell A in one direction and to about

a corresponding distance along the Inner sur-
faice of shell A in the other direction. This

plate D is of athickness considerably less than
the depth of the knives B,
knives of the rnner cone revolve past the point

whereby, as the

occupied by this coneave plate, they will pass
an open elongated space of greater area than

60 - :_

that of the feed-hole C, w hich will insure the

spreading of the incoming mass of pulp over .

a greater area of rev olvnw knives than if-the
feed were direct and sunply from the hole C
upon therevolving knives. . I thus feed upon
a greater surface of rev olvnw knives than 1if
the feed were from the hole b alone.

- T is the interior revolving conical frustum
armed ]01’101tud111ally with knives B E 1"
While in the drawings, Fig. 8, there appear
to be four series of kuwe I oenerally use
but three series, E E' B, those of the first se-
ries, I, belng E(}l1ldlS‘[’illb from each other at
any pomt of theu Jength. These knives are
of three lengths.. ]]vmv other knife of sec-
tion I stops upon reaching section H.
order, however, that my ar mnuemenb of the

Knives may be mlly undelstoed [ willnumber

them as shown in IFig. 9, Sheuz 2. Knife 1
passes the whole length of the three sections
E LK E".
tion Ii';
Section I,

number 3 at section E”; 11111:111361 4 at

numbers 5, 7, and 9 over all three
1-111111bel [ at seetwn Ii'; number 8
at section B”; number 10 ab section I 11 at
section Iy 12 at section E'; numbers 13 15,
and 17 0‘?’61 all three seetlons 14 and 16 ab
E’; and sothe disposition of the knives is con-
tinued until they are all in place. They areset .
into depressions in iron rings on the face of
the rotating beater,and are w edﬂ‘ed into place

In

Number 2 stops upon reaching sec-

g

by wooden strips bebw cen them, the strips be-

ing of less thickness than the depth of the
knives. The manner of sccuring the knives
in place is well known in the arts as applied
to the well-known Jordan pulp-engine.

I provide the open spaces G G G, which fa-

The se- | cilitate thetravelse of the pulp, by increasing

100
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the propelling force of the small end of the | the engine, regulating my supply of water at;

cone, and the clustering of the knives of sec- | any one or more of the pipes O O O” in sach

tion K" will give them strength from their be- | manner that [ control the trituration, manip- 7o

ing in jrx-aposition,whereasif the large open ulation, or attennation of the fibers best suited

spaces or pockets wereguarded or flanked by | for the manufacture of the wvarious grades,
only single knives the mass of pulp in the qualities, or textures of paper desired to be

open spaces would place too greatstrain upon | produced. In this way I can produce a

the detached knives, . The combined action stronger and more flexible paper from less of 75

~of three knivesina cluster will result in a more the stronger and most expensive fibers, com-

10 thorough beating of the pulp than would re- | monly called ‘hard stock,’” than would be
sult from that of isolated knives separated by necessary by old methods, thereby lessening
large spaces. , - | the cost and increasing the product. - In old

H, Ifig. 1, is a pulley mounted upon the methods, as I mentioned above, the pulp 8o
shaft of the revolving beater E. This shaft | lowed or passed through the engine at one

15 passes through both ends of the engine and is | uniform density, as there was no means of

- provided with stuffing-boxes H' H”. changing the density. of the pulp from its en~ =
I 1s the base or bed on which the engine is | trance to its exit from the engine. The pas-
mounted; J, the exit-pipe for the pulp after sage of the pulp depended entirely upon the 8§ 5

treatment; K, a hand - wheel and serew for | motion of the grinder. | |

20 Shifting the position of the inner beater, F. The operation of my device is as follows:
This screw controls an iron strap, attached to My pulp is fed to the engine through opening

- which are two bolts connected with the mova- | C 'in as dense a condition as 18 compatible
ble bearing in which the end of the shaft of { with its reception into the engine. It then go
the beater rests, and by turning this wheel or spreads over the area of knives opposite to

25 screw this bearing of the shaft is shifted, | the space made by the thin plate D, and the
(drawn out or.pushed in,) whereby the beater grinding begins. The knives of the revolving
1S moved toward one end or the other of the | beater keep the pulp in motion, and the in-

frustum A and the space between it and the creasing diameter of the engine toward the gs
inner face of the frastum A —that is, between large end thereof induces a gradunal traverse

30 the grinding-surfaces—is increased or dimin- | of the puip from the entrance-point to the
ished. The details of construction of this de- large or discharge end. The judgment of the

~vice are, however,well known to those skilled operative, which in old methods was required
1n the art of making these engines. to be exercised in converting the pulp to the 100
I, 18 a main water-pipe connected with the proper density before it entered the engine, is |
- 35 street-main; M,a water-pipe leading from the now exercised in manipulating and attenuat-
main water - pipe at M’ and uniting with it Ing 1t during its transit through the same.
again at M"”; N, a fan or other pump located | The feed and discharge of the pulp are contin-
upon pipe M todrive water through the latter | uous. The condition of the pulp coming from 103
under greater pressure than that from the | the engine will be his guide, if he is skilled in
4c main pipe for the purpose of driving water | the art. Shounld he find it too **slow?’—that
into the engine under force sufficient to over- | is, the pulp and the water having too great an
come the back-pressure caused by the revoly- | affi nity for each other—he applies the water
ing grinder or beater. | - at_an early stage, say from cock O, near the r1a
O G'O"arethreeshort pipes furnished with | small end of the engine, which decreases the
15 cocks or valves, and connecting the pipe M ~density of the pulp and increases the velocity
with the interior of the engine at three differ- | of its movement, whereby it is subjected a less
ent points along the top of the latter. | time to the beating action of the grinding-sur-
P is a steam-pipe from a boiler, to admit | faces. In conscquence the water is caused to 113
steam to the engine below the cock of pipe Oj; ; shed or separate from the pulp more freely.

50 Q,avalve onthesame. The pump Nisdriven 1f, on the contrary, it is necessary to create

by a pulley, N.  The object of these pi pes 1s | the greatest affinity between the iber, water,

to permit the operator to admit a strong cur- coloring-matter, and other foreign material,
rent or jet of water into the engine between | the less application of water through the pipes 120
the grinding-surfaces at any desired point of | at the small end the better. The water should

55 the manipulation of the pulp, and to regulate | then be applied at a point where the mass is

the quantity so admitted. The object of so subjected to the greatest amount of grinding-
admitting water is to attenunate the pulp being | surface—vi z., say through pipe O or pipe O”,
treated by thinning it, to increase the rapidity | near the discharge end. All the variations 1
of its travel in the closed engine. By so at- necessary to produce variously desired results

60 tenuating it the pulp becomes spread over a | will suggest themselves to one skilled in the

larger amount of surface than it would occu py | art of beating pulp, according to the nature
while in a denser condition. This I control | of the fibers to be treated from time to time.
1n transit. The old method necessitated the : When my engine i8 in operation, I provide 130
attenuation of the pulp or its conversion to a | means to keep up an even supply or pressure

65 desired density to low in a current before it | of water to the pipes O O° O”. In the appa-

entered the engine, while by my method I ! ratus shown I use a rotary pump, N, from a
accomplish this while it is in transit through | main water-pipe, as shown. There are other

n
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means of keeping up a steady pressure—for
instance, a suppiy from an elevation, an ele-
vated tank or reservoir,would insure the nec-

essary uniform pressure. The rapid revolu-
tion of the beater F creates a pressure out-
ward, and the head of the incoming water
through pipes O O' O” must be. sufficient to
overcome this pressure to insure 1ts entrance.

1If it becomes necessary to increase the tems-
perature of the contents of the engine, the
cock of pipe O is closed and the valve Q 1S
opened, when steam is admitted through the
pipe P. | : - |

R is abox, called 2 ‘‘sand-ecatcher,”’ to catch
sand, grit, and other deleterious matters which
might injure the knives. It opens through

the lower part of outer shell, A, into the in-

terior. - - | N
The pipe M enters the main pipe L after

passing pipe O”, and returns thereto any sur-

plus water not used, thus keeping up a con-
stant circulation of water and maintaining an
even pressure. . |
The feed of pulp to the engine is sustained
in the usual way by a pump or other well-
known device. | .
In addition to the advantagesabove named,

I might mention that my invention increases

the product, results in less flouring, and cre-
ates greater affinity between the fibers than
other methods. Itincreasesthe fulling prop-

erties of the same, and results in producing
greater affinity of the fibers for all foreign or

mineral substances which may be manipulated
with the pulp, and it lessens the amount of
coloring-matter necessary to produce the de-

sired result. |

T have shown my knives in section E” in

clusters of three knives, each with spaces or

pockets, @ between the clusters. This ar-
rangement, so far as regards the number of
knives in a cluster, can of course be varied

‘and the principle of the construction be still
‘maintained. Thus two or four or five knives

could be used in a cluster and approximately

the same results be obtained. The passages,

pockets, or spaces G G in either case will in-
sure the rapid passage of the pulp toward the
larger end of the engine. |

T am well aware that pulp has been hereto-

fore attenuated by the addition of water be-
fore it enters the closed grinder or as it runs
in, and I do not claim’ this process, which is
well-known. This part of my invention re-

fers particularly to watering it after 1t has

actually entered the grinder and is being

ground. _ - o 7
‘What I claim as new is— .

- 1. In aclosed pulp-beating engine, the com-

bination of the outer conical frustum, A, the !
inner conical frustum, F, the opposing fric-

tional surfaces of which are armed with grind-

ing serrations or knives, and two water-pipes,

O 0", provided with suitable cocks, whereby
water can be projected into the interior at one
or two different points in the operation of
ogrinding, substantially as described.

- 2..In a closed pulp-beating engine, three
water-pipes, O O' O”,; provided with suitable
cocks and projecting through the-outer shell, 70
A, whereby water can be projected into the
interior at one, two, or three different points
in the operation of grinding, substantially as
described. - - |

. pipe O,provided with a suitable cock and pro-
jecting through the outer shell, A, whereby
water can be projected into the interior at a
point beyond that where the operation of

| grinding begins, substantially as described. 8o

4. Tn a closed pulp-beating engine, the
water-pipe O, projecting through the outer
shell, A, and provided with a suitable cock,
and steam-pipe P, connected with an opening
through the outer shell, A, whereby either 83
steam or water can be projected into the 1n-
terior between the grinding-surfaces at will,
substantially as described.

5. In a closed pulp-beating engine, the .
water-pipe O, projecting through the outer go
shell, A, at one end provided with a suitable
cock and connected at the other with a water-
supply pipe or conduit, whereby water can
be projected into the interior, substantially as
and for the purposes described. .
© 6. In a closed pulp-beating engine, the
water-pipe O, projecting through the shell A,
at one end provided with a suitable cock,
and connected at the other end with a water-

project water under pressure into the In-
terior of the pulp-engine, substantially as de-
seribed. | I

- 7. In a closed pulp-beating engine, the

and projecting through the shell A at one
end and at the other attached to a water-sup-
ply pipe, M,which latter is connected at both
ends with and draws from and empties into a
main water-supply conduit or holder; L, sub- :10
stantially as and for the purpose described.

8. In a closed pulp-beating engine, the
combination of the outer conical frustum, A,
and the inner conical frustum, I, the oppos-
ing frictional surfaces of whicharearmed with 113
orinding serrations or knives, the section E”
of the smaller end of the inner frustum hav-

| ing its knives arranged in close clusters of

two or more, with open spaces or pockets G
between the clusters wider than the spaces be- 120
tween the knives forming said clusters, sub-
stantially as and for the purpose deseribed.

9. In a closed pulp-beating engine, the
combination of the outer conical frustum, A,
and inner conieal frustum, F, the opposing I25
frictional surfaces of which are armed with
orinding serrations or knives, the section B’
at the smaller.end of said outer frustum be-

| ing provided with a space containing the con-

cave plate D, free from’ knives, immediately 130
surrounding the opening C, to attain a larger
feeding - surface upon the revolving interior
frustum, substantially as described. -

10. In a closed beating-engine where pulp

05

supply pipe or conduit, and a pump, N, to 100

water-pipe O, provided with a suitable cock 165_

3. In aclosed pulp-beating engine,a water- 75
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18 ground between two grinding-surfaces, the | being treated at various stages of the opera- 1o
process of continuously grinding the same | tion of grinding to attenuate the mass being
S and introducing water at various stages of the | treated, substantiall y as and for the purposes
| - process of grinding to attenuate the mass be- | described. | | |
5 1ng treated, substantially as described. | . JOSEPH JORDAN.
~ 11. In a closed beating - engine, wherein R o - '
----- pulpis ground between two grinding-surfaces, |  Witnesses: = |
the process of continuously grinding the same "H. V. BucgLty,
-+ and introducing water to the mass actually | Wn. H. CARSON.
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