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549 A METHOD OF AND A GRINDER FOR DISCHARGING GROUNDWOOD
STOCK WHEN GRINDING WOOD UNDER PRESSURE

(71) We, Oy TAMPELLA AB, a Finnish
Company, of PL 256 33101 Tampere 10,
Finland, do hereby declare the invention, for
which we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly described in
and by the following statement:—

The present invention relates to a method
of discharging groundwood stock when
grinding wood under pressurized conditions
in a grinder comprising a pressurized gas-
filled grinding chamber for a rotating grind-
ing means according to which method the
groundwood is suspended into stock in the

" grinding chamber and discharged in sus-

pended form from the grinding chamber.

It is well known to grind wood by pressing
a wood batch by means of a pressing element
against a rotating grinding stone while simul-
taneously feeding shower water into the
grinding chamber. By means of a dam the
surface of the obtained suspended ground-
wood stock has been kept in the grinding
chamber a little higher than the lower surface
of the stone in order to clean, lubricate and
cool the stone. The groundwood stock
flowing over the dam has been discharged
by its own weight from the grinding chamber
for further treatment.

It is also known, for example from US-
patents 3808 090 and 3948 449, that the
groundwood can be improved by grinding
wood in a closed grinding chamber in a
pressurized gaseous atmosphere. The gas
consists of air, steam or an inert gas, and the
overpressure of the gas may rise up to about
1-4—2-8 bar. In the grinder described in
said patents wood is fed batchwise, and the
pressurized gaseous atmosphere of the grind-
ing chamber can be maintained only as long
as the grinding of a wood batch continues
but as soon as a new wood batch is fed
into the magazine the pressure in the grinding
chamber becomes atmospheric. Below the
grinding chamber there is a tank in which the
groundwood stock obtained by grinding a
wood batch is collected and which is emptied
in connection with the feeding of a new wood
batch into the grinding chamber, whereby

the grinding chamber is relieved of over-
pressure. Thus the grinder cannot work
under a continuously pressurized atmosphere
in the grinding chamber.

In order to maintain a continuously pres-
surized atmosphere in the grinding chamber
it is necessary, among other things, that the
groundwork stock can be discharged from
the grinding chamber to atmospheric pres-
sure so that the overpressure in the grinding
chamber does not disappear.

The object of the present invention is to
obtain a method which eliminates said
difficulties and makes it possible to discharge
the stock without causing a harmful effect
on the pressurized gaseous atmosphere in
the grinding chamber of the grinder. This
object is achieved by means of a method
according to the invention, the main char-
acteristic of which is that the groundwood
stock is discharged from the grinding chamber
under pressure through a pressure lock
formed by the groundwood stock. '

The invention is based on the idea that
the discharge of the stock out from the
grinding chamber is carried out as a sluicing
step, whereby for discharging is used a slice
in which the groundwood stock itself serves
as a lock which maintains the pressure in
the grinding chamber during the discharging.

The invention relates also to a grinder
for carrying out the method and the main
characteristic of this grinder is that the

discharging device comprises a tank for the

groundwood stock which forms a pressure
lock between the grinding chamber and the
atmospheric pressure.

In the following the invention will be des-
cribed more detailed with reference to the
enclosed drawing which is a diagrammatic
view of an embodiment of a grinder accord-
ing to the invention. ' ’

The grinder shown in the drawing com-
prises a frame 1 and a grinding stone 2 which
is rotatably mounted in the frame. On both
sides of the grinding stone there is a pressure-
tight grinding chamber 3. In each grinding
chamber a pressure shoe 5 is provided which
is displaceable by means of a hydraulic
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cylinder 4. Above each grinding chamber
a vertical feeding chamber 6 is provided
for a wood batch 7 to be fed into the grinding
chamber. The feeding chamber has a lower
‘opening communicating with the grinding
chamber and an upper opening communicat-
ing with the atmosphere. Below the grinding
stone the frame forms a pit 8 which is pro-
vided with an overflow 9 and an outflow 10.

"Hot shower water is fed on the grinding

stone by nozzles which are not shown. A
grinder of the type described above is known
per se, and therefore it will not be further
described. The grinder is further provided
with a feed pipe 11 for pressurized air in
order to subject the grinding chambers to a
pressure. v

The lower and upper openings of each
feeding chamber is pressure-tightly sealed
by means of parallel shutters 12, 13 which
are displaced by hydraulic cylinders 14. Thus
the feeding chamber and the shutters form
a pressure-tight sluice. The feeding chamber
is connected to the grinding chamber through
a pipe 15 which can be closed by means of a
valve 16, and to the atmosphere through a
pipe 17 which can be closed by means of a
valve 18.
 According to the invention the outflow
10 of the grinder is connected through a pipe
19 to a pressure-tight tank 20. Said pipe 19
is provided with a stick crusher 21 posi-
tioned between the grinding chamber 3 and
a control valve, in this case between the
grinding chamber and the tank 20. At the
bottom of the tank there is an outflow 22
which is connected to an outflow pipe 23
which can be closed by means of a control
valve 24 or a rotary valve. The valve is
operated by means of a pressure difference
detector 25 which communicates with the
interior of the tank.

The grinder operates as follows:

A wood batch is pressed by the pressure
shoe 5 against the grinding stone in the
right-hand grinding chamber of the grinder.
A new wood batch has been brought into
the feeding chamber 6, whereby the lower
shutter 12 of the chamber is pressure-tightly
closed and the upper shutter 13 is open. The
valve 16 in the pipe to the grinding chamber
is closed. The same applies to the valve
18 to the atmosphere. When the feeding
chamber is filled the upper shutter is pressure-
tightly closed. Thereafter the valve 18 in the
pipe to the grinding chamber is opened so
that the pressure in the feeding chamber
becomes the same as the pressure in the
grinding chamber. When the wood batch in
the grinding chamber has been ground and
the pressure shoe has been displaced to its
receiving position the lower shutter 12 is
opened so that the new wood batch falls
from the feeding chamber into the grinding
chamber as shown in the left-hand part of

the grinder. Thereafter the lower shutter 12
and the valve 16 are closed and the valve 18
to the atmosphere is opened, whereby the
pressure in the feeding chamber becomes
atmospheric. The upper shutter 13 can now
be opened and a new wood batch can be
brought into the feeding chamber.

The groundwood is collected in the pit 8

of the grinder and forms in the pit a damm
of groundwood stock with a consistency of
0-8—49%;. The surface of the dam is about
2—10cm higher than the lower surface of
the grinding stone. The stock suspension
flows over: the overflow and by its own
weight further to the stick crusher 21 in
which possible sticks, chips and pieces of wood
which have.passed the grinding process are
crushed into smaller pieces in order to pre-
vent the choking of the valve 24. From the
crusher the stock flows to the tank 20, the
interior of which is under the same pressure
as the grinding chambers, for example 0-8—
3:0 bar. This pressure tends to force the stock
from the tank through the outlet pipe 23
but the outflow of stock is controlled by the
valve 24 and the pressure difference detector
25 so that the surface of the groundwood
stock 20a in the tank is always at a present
level above the outlet of the tank. This
layer in the tank prevents the pressure from
disappearing from the grinding chambers
through the tank 20.
- It is observed that the above-described
discharging system makes it possible to
discharge groundwood stock from a grinder
under continuous pressure and to maintain
the desired overpressure in the grinder at
the same time.

The temperature of the groundwood

stock discharged srom the tank 20 is generally
100—140°C. The stock is passed to a stream
separator, for example a cyclone 26, in
which the temperature of the stock falls
below 100°C. From the lower part of the
cyclone the stock is passed to further treat-
ment, and the heat of the released steam is
recovered by means of a heat exchanger 27.
~ The object of the drawing and the des-
cription is only to illustrate the idea of the
invention. In details the method and the
grinder for carrying out the method can vary
considerably within the scope of the claims.
In case no stick crusher 21 is used the tank
20 can be directly connected to the pit of the
grinder, possibly as an extension thereof.
- The method and apparatus described above
are similar to those described and claimed in
the complete specification of our copending
application No 25815/78 (Serial No 1588488)

WHAT WE CLAIM IS:—
1. A method of discharging groundwood

stock when grinding wood under pressurized-

conditions in a grinder comprising a pres-
surized gas-filled grinding chamber for a
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rotating grinding means, according to which
method the groundwood is suspended in stock
in the grinding chamber and discharged in
suspended form from the grinding chamber,
wherein the groundwood stock is discharged
from the grinding chamber under pressure
through a pressure lock formed by the ground-
wood stock.

2. A method according to claim 1,
wherein the level of the stock in the pressure
lock is adjusted by controlling the discharge
of groundwood stock from the pressure lock
to atmospheric pressure.

3. A method according to claim 1 or 2,
wherein the groundwood discharged from
grinding chamber is subjected to stick
crushing before it is fed to atmospheric
pressure. '

4. A grinder for carrying out the method
according to claim 1, which grinder comprises
a pressurized gas-filled grinding chamber,
a rotating grinding means provided in the
grinding chambers a device for feeding wood
into the grinding chamber, and a device for
discharging groundwood stock from the
grinding chamber, wherein the discharging
device comprises a tank for the groundwood
stock which forms in said tank a pressure
lock between the grinding chamber and the
atmospheric pressure.

5. A grinder according to claim 4,
wherein the discharging device comprises
a tank provided with connections to the

grinding chamber and to the outlet pipe for
groundwood stock respectively, and wherein

the connection between the tank and the

outlet pipe is positioned at such a level under
the surface of the stock in the tank that the
groundwood stock layer in the tank forms
a lock which prevents pressurized gas from
the grinding chamber to flow into said outlet
pipe.

6. A grinder according to -claim 5,
wherein the outlet pipe is provided with a
valve for adjusting the flow of groundwood
stock through said outlet pipe.

7. A grinder according to claim 6,
wherein the tank is provided with a pressure
difference detector which detects the level
of the groundwood stock in the tank and
controls the operation of the valve so that the
surface of the groundwood stock in the
tank is maintained at a present level above
said connection from the tank to the outlet
pipe.

8. A grinder according to claim 7,
wherein a stick crusher is provided in the

- connection for a groundwood stock between

the grinding chamber and said control
valve.
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