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UNITED STATES

PaTENT OFFICE.

OTTO ZIMMERMANN AND GUSTAV HAGEMANN, OF LUDWIGSHAFEN,
GERMANY.

PULPING OR DISI\NTEGRATING MACHINE.

SPECIFICATION forming part of Letters Patent No. 537,260, dated April 9,1895.
Application filed September 1, 1894, Serial No. 521,941. (No model.)

To all whom it may concern:
Be it known that we, OTTO ZIMMERMANN
and GUSTAV HAGEMANN, subjects of the Ger-
man Emperor, and residents of Ludwigshafen-
5 on-the-Rhine, Germany, have invented cer-
tain new and useful Improvements in Palp-
ing or Disintegrating Machines; and we do
hereby declare the following to bea clear and
exact description of the invention.

Our invention has relation to pulping en-
gines,and it has forits object certain improve-
ments whereby the operation is carried on in

“the wet by centrifugal action, the fibers of
the cellulose rapidly and thoroughly sepa-
15 rated without either reducing orotherwise in-
juring the same, and whereby a continuous
“eirculation of the stuff toand from the sepa-
rating or pulping devices can be maintained
for any desired length of time, or until a final
20 product of the desired degree of uniformity
is obtained; whereby the construction of the
engine is materially simplified, and the work-
ing parts thereof so arranged that ready ac-
cess 18 had thereto at all times, as will now he
25 fully described, reference being had to the ac-
companying drawings, in which— ’
Figure 1 is a horizontal sectional view, and
Figs. 2; 8, and 4, sections taken respectively
on lines A—B, E—F, and C—D, of Fig. 1, of
30 a pulping engine embodying our invention.
Figs. 4, 4% 5, 6 and 7 are sections showing
various forms of the apparatns.
Similar letters of reference indicate like
parts wherever such may occur in the fighires

35 of drawings just described.

The centrifugal pulping engine consists es-
sentially of a suitable tank or trough, sepa-
rating deviees constructed and operating to
perform the funection of suction devices also,
40 means for supplying the necessary quantity
of water to said devices and for controlling
such supply, and suitable discharge valves.

The tank or trough T hereinafter referred
to as the trough, illustrated in the drawings,
45 isof the general form of the trough.of the rag
engine known as the “Hollander,” and may
be constructed of any suitable material or
materials, as wood or metal, or both, or, with
the exception of the working elements and
50 valves, of cement, béton, or on the Monier
system, .

We prefer the Hollauder style of troughon
accountof the absence of dead pointsorangles
in which the pulp is liable to settle, and by
which the uninterrupted movement thereof
to and from the separating devices is or would
be interfered with. It will, however, be un-
derstood that we do not desire to limit our-
selves to this construction or form of trough,
as the latter may have any other desired or
suitable farm.

From the bottom of the trough T at thelon-
gitudinal center thereof rises a column C in
which is formed an axial cylindrical passage
g, whose upper end terminates below the like
end of the column and carries a hollow ring
¢ from which project hollow eylindrical pins
d, arranged thereon in concentric rows. The
pins may be open-ended or provided with pe-
ripheral perforations, or both, and centrally
of the passage ¢ is arranged a shaft [ that has
its bearings in the bottom of the trough,and
at some suitable point above the same, said
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shaft carries a disk or wheel f provided with

concentric rows of downwardiy projecting cy-
lindrical pins e. :

The rows of pins d on the hollow or cham-
bered ring ¢ are so arranged as to project into

the circular spaces between the rows of pins

e on disk or wheel . The water supplied to
pins d under sufficient head is sprayed there-
by, and together with the revoluble pinseon
disk £ not only performs the function of a lift-
ing injector creating a partial vacuum in the

passage g of column C to lift the material-

from the trough to the said devices, but also
thoronghly separates the fibers of the cellu-
lose. Inasmuch as the aforesaid pins are cy-
lindrical the fiber operated upon is not re-
duced or eut-up, or otherwise injured.

" In the upper portion of the column C is
formed a cireular chamber i, surrounding the
separator ¢ f,said chamber being divided into
four compartments by partitions ¢, the com-
partments communicating by-separate pas-
sages k& with the trough T at the foot of the
column C on opposite sides thereof, said pas-
sages sloping downwardly and outwardly into
the trough, as shown in Fig. 8. - -

The trough T,as shown in Fig. 1, is divided
into three parts by a U-shaped partition ¢/,
and the passages & are so arranged as to lead
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intothetrough on oppositesidesof thecolumn
into the passages formed between the outer
longitudinal walls ¢ of said trough and be-
tween the partition walls ¢/, which, as shown,
do not extend to the outer ends of the trough,
thus forming central return passages between
said partition walls that communicate with
the axial passage ¢ in column C at the foot of
the latter,as shown in Fig. 2. In the bottom
of the trough on opposite sides of the afore-
said colummn C, and hetween the partition
walls ¢’ are formed discharge openings nor-
mally closed by suitable valves V, V, Figs. 1
and 2. The chambered ring ¢ is connected
by a pipe or duet b provided with a suitable
controlling valve or stop-cock a, with a source
of water supply under sufficient pressure or
head to cause the water to issue in jets from
the orifice or orifices in the pins d on said
ring. (See Tig. 4%.)

The column Cis open at its upper end, the
opening o being, however,sufficiently reduced
in diameter to prevent the ejection of pulp
by centrifugal action, and to more effectually
guard against such ejection,the chamber 7 is
of greater height than the lower edge of the
opening o, whereby a downwardly projecting
directing flange o’ is formed that directs or
guides such pulp as may be projected against
the upper wall of the chamber downwardly
into the same.

The operation of our improved pulp engine
is as follows: Asuitable quantity of cellulose
being supplied to the trough T, the shaft I is
set in motion, and the valve ¢ in the supply
pipe b opened to supply the necessary quan-
tity of water to the hollow pins d, which es-
capes therefrom in jets and is further sprayed
or atomized by the rapid ecireular motion of
the pins e on disk or wheel f, the atomized
water being projected tangentially and with
considerable violence against the wall of
chamber 2 and flowing therefrom in four
streams to the trough T. The centrifugal
action upon the water produces a partial
vacuum in the axial passage g, the devices
acting upon the principle of the injector, and
as soon as the material has absorbed or been
mixed with a sufficient quantity of water and
the level thereof has risen sufficiently within
theaxial passage g to admit of its being drawn
between the ring ¢ and disk or wheel £, a con-
tinuous cireulation will be established, and
the supply of water to thesaid ring is cut off.
The cellulose during its passage between the
pins d and e is energetically acted upon,
opened up, and the fibers separated and pro-
jected by centrifugal aclion against the en-
compassing wall of chamber A, and as said
chamber is divided into four compartments
the material is equally distributed and flows
back to the trough T through the passages &
and thence in four separate streams two on
each side of column C between the outer
walls of trough T and the partitions ¢’ to the
opposite ends of said trough, at which points
the streams unite and flow back to the axial
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passage g in column C, and so on continu-
ously, the circulation of the stuff being
clearly indicated by arrows Figs. 1 and 2.
This is continued until the separation is com-
pleted and the desired uniformity in the pro-
duet is attained.

It will be seen that the construetion of the
engine is such that access is readily had to
any of its parts, that there is no danger or
liability to choking of the movable elements,
and that the operation of pulping can be ef-
fected with a comparatively small expendi-
taure of motive power and at a very rapid rate
without cutting or otherwise reducing, ov in
any manner injuring the fiber.

In order to prevent the water ejected from
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the pins d, especially when they are open at .

their outer ends, as in Figs. 5, 6, and 7 from
being carried over the under surface of the
disk f, and projected directly therefrom by
centrifugal action into the chamber %, with-
out being first atomized or eonverted into
spray by the pins e on said disk, we form eir-
cular channels f/ Fig. 5 between the circular
rows of pins e in the said disk, whereby the
flow of water, or of water and cellulose over
the under side of the disk is arrested and di-

~verted in a downward direction into the field

of operation of the pins d and e.

It will readily be understood that the de-
scribed apparatus may be used for all pur-
poses for which the ordinary Hollander is
now used; or is it absolutely necessary that
the water should be supplied through ringe,
as it is clear that it can be supplied to the
trough at any other desired point. In this
case, however, the separating or mixing ap-
pliances would not act as suction devices, and
suitable means should be provided to lift the
material to said devices, as a screw conveyer
for instance, as in Fig. 7 or a turbine, or
equivalent device below disk fonshaftl. A
revoluble ring ¢ as in Fig. 6 may also be sub-
stituted for the stationary ring described,
whereby the engine will perform the func-
tion of a disintegrator, in which case the up-
per ring or disk can be driven by elements
arranged above the column C in suc¢h man-
ner that the two wheels will revolve in oppo-
site directions. The lower revoluble wheel
may in this case have its spokes constructed
in the form of propeller blades adapted to
feed the material to the pulping or mixing or
disintegrating devices.

Having thus described our invention, what
we claim as new therein, and desire to secure
by Letters Patent, is—

1. In a pulping engiue, the combination
with a trough, a hollow column provided with
an opening or openings at the foot thereof,
said column extending from the bottom of
the trough above the normal level of pulp
therein, and pulping or mixing devices com-
prising a stationary element on said eolumn
and a co-operating revoluble element, of
means for supplying water under pressure be-
tween said stationaryand revoluble elements,
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whereby a partial vacuum is produced within
the column, for the purpose set forth.
2. In a pulping engine, a trough divided

into three compartments on opposite sides of -

a eentral column, said ecompartments in com-
munication with one another at their outer
ends, pulping or mixing devices comprising a
stationary element on said column above the
level of the pulp in the trough,and a revolu-
ble element cooperating with said stationary
element, and separate feed and delivery pas-

sages communicating respectively with the-

central and outer trough compartments on
opposite sides of the aforesaid column and
leading to and from the pulping or mixing
devices, in combination with means for sup-
plying water under pressure to the last named
devices whereby a partial vacuum is produced
in the feed passages and a continuous circu-
lation of the pulp from and to the central
compartmentsof the trongh through the pulp-

ing devices and outer compartrments of such

trough is established, for the purposeset forth:

3. In a machine of the class described, the
combination with a trough provided with a
vertical passage open at its upper end and
communicating with said trough at its lower
end, pulping or mixing devices at the upper
end of said passage above the level of pulp
in the trough comprising a stationary cham-
bered disk provided with hollow perforated
pins, d, a_revoluble disk or wheel provided
with solid pins intermeshing with the afore-
said pins d, and means for supplying water

under pressure to the aforesaid chambered

disk, for the purpose set forth.

4. The combination with a trough,a columun,
as C, projecting centrally from the bottom
thereof, said trough divided on opposite sides
of the column into three compartments com-

municating at their outer ends, said column
provided with a vertical passage g leading to
the central compartments of the trough and
with a chamber 7 encompassing the upper
end of said passage, said chamber in commu-
nication with the outer compartments of said
trough, of a chambered ring seated on said
upper end of the passage above the level of
the pulp in the trough and provided with
tubular perforated pius, a ring or disk. pro-
vided with solid pins intermeshing with those
on the stationary ring, and means for supply-
ing water under pressure to the chambered
ring, for the purpose set forth.

5. The combination with a trough, acolumn,
as C, projecting centrally from the bottom
thereof, said trough divided on opposite sides
of the column into three compartments com-
municating at their outer ends, said column
provided with a vertical passage leading to
the central compartments of the trough, and
with a chamber encompassing the upper end
of said passage above the level of pulp in the
trough, said ehamber divided into four com-
partments in communication with the outer
compartments of said trough, of a chambered
ring seated on said upper end of the passage
and provided with concentric rows of tubular
perforated pins, a revoluble disk having con-
centric rows of solid pins intermeshing with
the rows of pins on the stationary ring, and
means for supplying water under pressure to
the chambered ring, for the purpose set forth.

In testimony whereof we have heretc signed
our names in the presence of two witnesses.

: OTTO ZIMMERMANN.
GUSTAV HAGEMANN.
Witnesses:
FERDINAND NAUMBURG,
F. ENGLER.
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