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ABSTRACT OF THE DISCLOSURE 
An apparatus for feeding wood chips to a pulp digester 

comprising a transfer chamber and means for equalizing 
the pressure in the transfer chamber and the digester. 
There is also provided means for applying a vacuum to 
the transfer chamber for removing the air from within the 
intricacies and between the ?bers of the wood chips while 
contained within the transfer chamber. 

This invention relates generally to feeders for solid 
materials of the free ?owing type. 
While the invention is applicable broadly to feeding of 

such materials from a supply thereof to a vessel in which 
the pressure is greater than the pressure of the supply, it 
will be described hereafter as it is applicable speci?cally 
to the paper industry for the feeding of wood chips to a pulp digester. 

In the paper industry,'pulp digesters in the past have 
involved a batch process in which the digester, a large 
tank, is ?lled with wood chips, a cooking liquor is added 
and the batch is heated at a cooking temperature. At the 
end of the cooking cycle, the chips and liquor are ‘blown 
down to a blow tank where‘steam ?ashes to atmosphere 
or other points in the process, and the digester is emptied 
in preparation for another charge. Obviously, a contin 
uous process for pulp digestion would have many advan 
tages over the batch process, such as greater output by 
reason of the elimination of the heat up and blow down 
steps, improved quality by reason of better process con 
trol, and the adaptability of the process to automation. 
One of the main problems encountered in the provision 
of a satisfactory continuous digestion operation is the 
metering and ' ' ' 

is at an elevated pressure and temperature. Prior feeding 
devices for such an operation have involved the use of a 
screw feeder, a rotary valve, or combinations thereof. 
However, such devices have not proved to be entirely satis 
factory. For example, drawbacks of rotary valves are that 
they jam up, it is is di?icult to control leakage, and there 
are excessive wear areas. 

In accordance with the present invention there is pro 
vided a novel feeder which comprises a transfer chamber 
or lock positioned between the supply of the wood chips 
and the digester, a control valve for controlling flow of the 
solid material from the supply to the transfer chamber and 
a control valve for controiling ?ow from the transfer 
chamber to the digester. The control valves also serve to 
isolate various sections of the apparatus. Means are pro 
vided for equalizing the pressure in the transfer chamber 
and the digester prior to feeding of the material to the 
vessel, which pressure equalization permits a smooth ?ow 
of material. A feature of the feeding arrangement is that 
it may be used to meter the rate of chip feed. This is 
achieved ‘by the provision of a time control for the trans 
fer operation in conjunction with the size of the transfer 
chamber or lock. 

The foregoing and other objects and features of the 
invention will become apparent from the following de 
scription in which the single ?gure is a diagram showing 

. one form of apparatus provided in accordance with this 
invention. 
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The single ?gure of the drawing illustrates the inven 

tion as applied to a feeder for a continuous pulp digester. 
It will be evident that the invention is more generally use 
ful, in that the solid material handled need not be wood 
chips and the pressurized vessel need not be a digester. 
Nevertheless, for simplicity, the description will be phrased 
consistently with the feeding of wood chips to a contin 
uous pulp digester. 
There is indicated at 2 a continuous digester, which may 

be of conventional construction. During operation, the 
digester 2 is maintained at an elevated cooking tempera 
ture and pressure condition. Digester 2 has an inlet con 
nection 4 in the top thereof. Mounted above the digester 
2 in alignment with the inlet connection 4 is a bin 6 con 
taining a supply of wood chips which are to be fed to the 
digester and having an open bottom end. In vertical align 
ment between the open bottom end of the bin 6 and the 

8 is connected to the bottom of the bin 6 for receiving ?ow 
therefrom and the lower conduit 12 is connected to the 
inlet connection 4 for ?ow of solid material into the digester. 
A valve 14 is provided in conduit 8 for controlling the 

flow of solid material therethrough. Valve 8 may be of 
any suitable type, but preferably is of a type of gate valve 
used in the art for pulp stock ?ow control and having noz~ 
zles arranged to direct jets of liquid or steam to clear the 
seating and sealing surfaces. Conduit 12 is provided with 
a similar valve 16 for controlling ?ow therethrough and 
closing off or opening this conduit. A transfer chamber or 
lock is de?ned in the vertical conduits between the upper 
and lower valves 14 and 16. Valves 14 and 16 are oper 
ated by suitable valve actuating power means 18 and 20, 
respectively, and are provided with nozzles 22 and 24, 
respectively, to clear the seating sur 
faces. Nozzles 22 and 24 are supplied with steam or liquid 

28 and control valves 30 and 32, respectively. 
Means are provided for equalizing the pressures in the 

transfer chamber and the digester 2. Such means com 
prises a line 34 connected to the upper end of the trans 
fer chamber, a line 35 connected between line 34 and the 
upper end of the digester 2 and a pressure equalization 
valve 38 connected in line 36 for controlling ?ow there through. 
Means are 

Such 

and 34. A valve 46 in line 
the evacuating means 42. 

In some digestion processes, it may be desirable to 
add the cooking liquor to the wood chips in the transfer 
chamber. Accordingly, means are provided for introducing 
cooking liquor at this stage and such means comprises a 
line 43 connected ‘between a source of cooking liquor 50 
and the upper portion of the transfer chamber, and a valve 

be described as follows: 

The ?rst step in the cycle is that of ?lling the transfer 
chamber contained in the enclosed space between the 
valves 14 and 16. In the ?lling step, only the inlet valve 
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14 ‘and the vent valve 40 are open, all the other valves 
being closed. Accordingly, the wood chips contained in 
the bin 6 will fall into the transfer chamber by gravity 
flow to ?ll the space between the valves 14 and 16. Dur 
ing the ?lling step, the transfer chamber is vented to at 
mosphere through the vent valve 40‘ whereby both the bin 
6 and the transfer chamber are at atmospheric pressure. 
The next step is to close the valve 14 to trap the chips 

within a sealed transfer chamber or look. The closure is 
effected by operation of the valve actuating means 18 
which moves a valve member to close the passage through 
conduit 8. During the closing movement of the valve 
member, vent valve 40 and control valve 34) are the only 
valves which are open. The open condition of control 
valve 30 permits the ?ow of high pressure liquid or steam 
from source 26 through line 28 to the nozzles 22. Accord 
ingly, jets of ?uid are directed to clear the valve gate and 
seat. 
The next step is that of evacuation of the transfer 

chamber. In this step only the evacuation valve 46 is 
open Wherefore the vacuum source 42 is in communica 
tion with the transfer chamber through lines 44, 36 and 
34. The application of a vacuum to the transfer cham 
ber reduces the pressure appreciably to below atmospheric 
pressure. This causes the air within the intricacies and 
between the ?bers of the wood chips to be forced out, 
making easier the penetration of the heating steam and/ or 
cooking liquor in the subsequent steps of pulp digestion. 
The evacuation step may be optimized by reducing the 
pressure below the vapor pressure corresponding to the 
temperature of the chips so that water within the chips is 
vaporized, resulting in maximum expulsion ‘of air from 
within the chips. 

The next step is to equalize the pressures in the trans 
fer chamber and the digester, the latter being at a pres 
sure greater than that in the transfer chamber. In this 
step, all the valves are closed with the exception of the 
pressure equalization valve 3% which is open to provide 
communication through line 36 between the transfer 
chamber and the digester 2. This communication between 
the two chambers permits pressure equalization to take 
place. It is to be noted that some chip preheating takes 
place in the transfer chamber during this step, the degree 
of preheating being dependent upon the length of time 
allocated to this step. If desired, time greater than that 
required for pressure equalization may be taken. 

After the pressure equalization step is completed, it is 
time to open the valve 16 to provide communication be 
tween the transfer chamber and the vessel. The valve 
opening is effected by operation of the valve actuating 
means 20 which moves a valve member to open the 
passage through conduit 12. During opening movement 
of the valve member, the pressure equalization valve 38 
and the control valve 32 are the only valves which are 
open. The open condition of control valve 32 permits the 
?ow of high pressure liquid or steam from source 26 
through line 28 to the nozzles 24 whereby jets of ?uid 
are directed to clear the valve gate and seat. 
Upon the opening of valve 16, the feeding of the chips 

from the transfer chamber to the digester takes place. 
In this step, pressure equalization valve 38 and transfer 
valve 16 are open. The feed is by gravity flow from the 
transfer chamber downwardly through conduit 12 and in 
let connection 4 into the digester. The feed is smooth by 
reason of the equalized pressure condition. If desired, the 
valve 52 may also be opened at this time to introduce 
cooking liquor into the transfer chamber. 

After all the chips have dropped into the digester, the 
next step is to close valve 16. This closure is effected by 
operation of the valve actuating means 20 and, as in the 
case of the opening of this valve, the control valve 32 is 
open to permit the introduction of jets of ?uid for clear 
ing the valve gate and seat. Also, the pressure equaliza 
tion valve 38 is open in this step. 

After the valve 16 is closed completely, the transfer 
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chamber is sealed at both ends. The next step is to re 
lieve the pressure in the transfer chamber, which pres 
sure is at the elevated pressure of the digester. In this 
step all the valves are closed with the exception of the 
pressure relief or vent valve 40. This valve 40' is left open 
a time sufficient to permit the pressure in the transfer 
chamber to drop to approximately atmospheric pressure. 
The next step is to open the valve 14 in preparation 

for the feed of chips into the transfer chamber. This open 
ing is effected by operation of the valve actuating ‘means 
18 which moves a valve member to open the passage 
through conduit 8. During this opening movement of 
the valve member, vent valve 40 and control valve 30 are 
the only valves which are open. The open condition of 
control valve 3!} permits the flow of high pressure liquid 
or steam from source 26 to the nozzles 22 whereby jets of 
?uid are directed to clear the valve gate and seat. 
The apparatus is now in condition for another ?lling 

of the transfer chamber as discussed above. Accordingly, 
another charge of wood chips contained in the bin 6 will 
fall into the transfer chamber by gravity ?ow to ?ll the 
space between the same. 
The above description of the operation covers one 

cycle, and it will be apparent that this cycle may be re 
peated to provide a continuous feed of chips to the di 
gester at a desired rate. Preferably, the cycle may be 
time controlled with each step taking place a speci?ed 
time interval and the cycle being repeated at regulated 
intervals thereby metering the feed rate. However, certain 
steps could be terminated in accordance with other meas 
urements, such as, pressure, temperature or level. 

It will be apparent that various of the above steps may 
be omitted when not required for a speci?c process. More 
over, the cycle, steps and arrangements described above 
may vary from one installation to another, depending on 
the raw stock, the end product and the overall process. 
A modi?cation of the above cycle which will tend to 

prevent chips from bridging or arching in the bin would 
involve opening the valve 14 just before the pressure in 
the transfer chamber has reached atmospheric in its decay 
during the pressure relief step. This will cause a small 
puff or surge of gas from the transfer chamber into the 
bin through the valve 14 to impose a slight shock or 
bump to the chips in the bin. This will minimize the pos 
sibility of the chips bridging in the bin. 

In a modi?cation of the apparatus, the pressure relief 
valve 34 ma I be connected to any place where heat may 
be used at atmospheric pressure, as for example, to per 
form some type of preheating. This would make use of 
the high temperature of the gases in the transfer chamber 
after the pressure equalization step. 

It will be apparent that the apparatus in accordance 
with the invention has several advantageous features. For 
example, by pressure relieving the transfer chamber before 
connection to the bin, the apparatus avoids an explosion 
into the hopper. Also, by evacuating the transfer chamber 
through the valve 48, the air is removed from the chips 
very effectively since the evacuation is performed on a rel 
atively small space. Prior pulp digestion apparatus have 
not used the evacuation step because of the large evacuat 
ing equipment requirements and the structural design 
problems involved in the evacuation of large vessels. 

It is to be understood that various changes may be made 
in the details of the embodiment of the inventive concepts 
herein contained without departing from the scope of the 
invention. For example, while the pressure equalization 
in the described embodiment is achieved by connecting the 
digester so that it serves as a source of pressure equalizing 
vapor, this vapor source could be a separate source at the 
same pressure as the digester. Accordingly, it is not de 
sired to be limited except as required by the following 

claims. 
What is claimed is: 
1. Apparatus for feeding wood chips to a pulp digester 

comprising a bin containing a supply of wood chips, a 
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digester, the pressure in said digester being higher than 
that in said bin, and means for transferring said chips from 
said bin to said digester including a transfer chamber, ?rst 
conduit means connecting said bin and said transfer cham 
ber, a valve in said ?rst conduit means for controlling ?ow 
therethrough, second conduit means connecting said trans 
fer chamber and said digester, a valve in said second con 
duit means controlling ?ow therethrough, third conduit 
means for equalizing the pressure in said transfer chamber 
and said digester connected between said digester and said 
transfer chamber and a valve for controlling flow through 
said last-mentioned conduit means, and means including 
a vacuum source connected to said third conduit means 
and a valve between said vacuum source and said third 
conduit means for controlling a vacuum to said transfer 
chamber to reduce the pressure therein appreciably below 
atmospheric pressure so as to remove the air from within 
the intricacies and between the ?bers of the wood chips 
within said transfer chamber. 

2. Apparatus according to claim 1 comprising means 
for venting said transfer chamber to atmosphere. 
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3. Apparatus according to claim 1 including means in 

cluding a source of cooking liquor connected to said trans 
fer chamber for introducing cooking liquor into said trans 
fer chamber after the application of a vacuum thereto. 
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