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4 Claims. 

This invention relates to the bleaching of wood 
pulpS; and it comprises a continuous bleaching 
System wherein a flowing stream of pulp is inti- . 
mately mixed with a solution of bleaching liquor 
and then passed through one or more bleaching 
units comprising a succession of bleaching towers 
in which all portions of the pulp are subjected 
to the same bleaching condition for the same 
length of time, said bleaching units being designed 
to handle the pulp at a consistency ranging be 
tween 6% and 10% so that a larger yield of uni 
formly bleached pulp is obtained with a substan 
tial reduction in steam and bleach consumption 
as compared with prior Systems in which the pulp 
is bleached at lower consistencies. 
More particularly, the invention consists in the 

provision of one or more bleaching units compris 
ing (a) a downflow bleaching tower to which the 
stream of pulp is fed after being intimately mixed 
with the bleaching liquor; (b) means for continu 
ously transferring the pulp stock from the botton 
of the downflow tower to the bottom of an up 
flow bleaching tower in which the pulp rises to 
produce an overflow equivalent to the amount of 
pulp entering the downflow tower and (c) an ex 
ternal circulating circuit connected with each 
tower so that a portion of the pulp is continu 
ously withdrawn from the bottom of the tower 
at one point and returned to the bottom of the 
tower at another point to keep the pulp thorough 
ly mixed and to prevent short circuiting or chan 
neling of the pulp in its passage through the 
towers. 
When using a single bleaching unit designed 

in accordance with this invention the overflow 
from the upflow tower is passed to a conventional 
washing system. Where several units are em 
ployed in series with multi-stage bleaching the 
overflow from each unit is preferably passed to a 
washer and then intimately mixed with a fresh 
solution of bleach liquor before being introduced 
into the downflow tank of the next Succeeding 
unit. 

Proceeding now to a more detailed description 
of this invention reference will be had to the 
accompanying drawings, in which 

Fig. 1 is a top plan view of one form of bleach 
ing system designed in accordance with this in 
vention. 

Fig. 2 is a section along the line 2-2 of Fig. 1. 
Fig. 3 is a horizontal sectional view taken along 

the line 3-3 of Fig. 2. 
Fig. 4 is a vertical sectional view taken along the line 4-4 of Fig. 1. 

(Cl. 68-27) 
Fig. 5 is a vertical sectional view taken along 

the line 5-5 of Fig. 1. 
Fig. 6 is a side elevation on a reduced scale of 

a slight modification in which a plurality of units 
designed in accordance with this invention are 
used in Series for multi-stage bleaching. 

Referring more particularly to the bleaching 
System appearing in Figs. 1 to 5 inclusive, 5 desig 
nates a downflow bleaching tower open at the top 
to receive the pulp which is fed to said tower after 
being intimately mixed with a solution of bleach 
ing liquor. The mixing of the pulp and bleach 
ing liquor may be accomplished in any desired 
manner, the quantity of bleach added to the pulp 
being Suitably regulated to suit the character of 
the pulp and the amount of bleaching required. 
In the present instance the pulp is first passed 
through line 6 to an Oliver or other conventional 
vacuum filter diagrammatically indicated at 7. 
During its passage through the filter 7 the pulp 
is preferably thickened to a consistency of ap 
proximately 8%. The thickened pulp is passed 
from the filter 7 into the top of tower 5 by a suit 
able worn conveyor 8 in which the pulp is thor 
oughly mixed with a solution of bleaching liquor ; 
Supplied through line 9. During the bleaching 
operation the pulp stock is continuously trans 
ferred from the bottom of tower 5 to the bottom 
of an upflow tower f0 through line , pump 2 
and line 3. 
by a variable speed motor 4 mounted on a base 
5 which also supports the pump 2. The amount 
of pulp tansferred from tower 5 to tower O is 
sufficient to fill the tower f0 and to produce an 
overflow therefrom which is equivalent to the 
amount of pulp entering tower 5. The overflow 
from the top of tower f0 spills into a trough 
from whence it is passed through line 8 to a 
conventional Washing System. 
The speed of the pump 2 is regulated to 

maintain a substantially constant level in tower 
5. This may be accomplished by hand regulation 
of the motor or by using some type of automatic 
motor control actuated by a float or other control 
device acting in response to variations in the 
level of the stock in tower 5. 
An external pulp circulating and agitating Sys 

tem is connected in closed circuit with the bot 
tom portion of each tower to ensure sufficient re 
circulation and agitation of the pulp to prevent 
short circuiting or channelling of the pulp dur 
ing its passage through the towers. In this con 
nection it will be noted that the bottom wall of 
each tower is provided with a midfeather 20 af 
fording a substantially horse-shoe shaped cir 

The pump 2 is preferably driven : 
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2 
culating channel 2 connected in closed circuit 
with an external casing 22 containing, a screw 
impeller 23. Casing 22 is provided with intake 
and discharge connections 24 and 25 which are 
fastened to the tower over Suitable Openings 26 
and 27 provided at opposite sides of the mid 
feather 20. When the impeller 23 is in operation 
pulp is drawn into one end of the casing through 
the opening 26 and intake connection 24 and is 
returned to the tower at the opposite side of the 
midfeather through the discharge connection 25 
and opening 27. By confining this circulation of 
the pulp to a comparatively narrow channel in 
the bottom of each tower short circuiting or 
channelling of the stock in its passage through 
the towers is prevented with much less power than 
would be necessary if the whole mass of stock 
was kept in motion by the recirculating system. 
In cases where the introduction of chemicals 

or steam. for heating the stock is necessary or 
desirable such introduction may be made into 
the external circulating system of each tower to 
ensure uniform distribution. 
The herein described external circulation of 

stock from the bottom Zone of each tower is 
necessary to ensure uniform bleaching of the 
stock when the latter is introduced into the tower 
5 at consistencies ranging between 6 and 10%. 
The same apparatus can, of course, be usefully 
employed for bleaching the stock at much lower 
consistencies but, in such cases, the capacity of 
the towers is, of course, substantially reduced 
and the amount of steam required for heating 
the stock is also increased. 
In the use of the system described herein the 

pulp, after being intimately mixed with a solu 
tion of bleaching liquor, is fed into the tower 5 
until the latter is filled to the desired level. The 
pump 2 and the impeller 23 in the external cir 
culating system of tower 5 are then put into 
operation to effect the necessary recirculation of 
the stock in tower 5 in addition to the transfer 
of the stock from this tower to the bottom of 
tower 0. The impeller 23 contained in the ex 
ternal circulating system of tower fo is now 
started up and the filling of tower O proceeds 
until the stock spills over into the trough 7, the 
rate of spillage being proportionate to the rate at 
which the stock is introduced into the tower 5. 
In some cases it may be desirable to install a 

multi-stage bleaching system in which a plurality 
of bleaching units are employed in Series. Such 
an arrangement is shown in Fig. 6 wherein it 
will be noted that the overflow from the upflow 
tower O of one unit is passed through line 29, con 
ventional vacuum filter 30, and Worm conveyor 
3 to the downflow tower 5 of the next succeed 
ing unit. In this case the filter 30 is employed 
as a pulpwasher in the Well known manner. Dur 
ing its passage from the conventional vacuum 
filter 30 to the tower 5 the partially bleached 
pulp is intimately mixed with fresh bleaching 
liquor supplied to the worm conveyor 3 through 
line 32. 

It will be noted that the tower 0 of each unit 
is higher than the tower 5. This facilitates in 

2,198,709 
stallation of the washing or thickening equip 
ment since it permits the proper flow of stock 
to be obtained by locating this equipment sub 
stantially level with the upper portion of tower 
f0. Moreover, when using a centrifugal pump 
for transferring the stock from tower 5 to tower 
0, the pump can be designed for any required 

differential in head. Consequently, with a prop 
erly designed pump, the desired level of stock in 
tower 5 may be conveniently maintained by 
merely altering the speed of the pump. 
A conical deflector 34 is supported in the upper 

end of each tower O by suitable supporting mem 
bers 35. As the pulp rises to the upper edge of 
the tower 0 it is formed into an annular stream 
by the deflector 34 and deflected into the 
trough 7. 

Having thus described my 
claim is: 

1. Pulp bleaching apparatus comprising a mix 
ing device to which pulp and bleaching liquor are 
supplied, a tall downflow bleaching tower to 
which the mixture of pulp and bleaching liquor 
is fed from said mixing device, said mixture be 
ing introduced into the top of said tower, a tall 
upflow tower means for continuously transferring 
the pulp stock from the bottom of the downflow 
tower to the bottom of the upflow tower so that 
the pulp rises in said upflow tower to produce 
an Overflow equivalent to the amount of pulp 
entering the downflow tower, each of said tow 
erS. being provided with an internal partition af 
fording a Substantially, horseshoe-shaped open 
top circulating channel in the bottom portion of 
the tower, said partition comprising a vertical 
Wall extending from one side of the tower partly 
aCrOSS the bottom Wall to a point spaced from the 
opposite side, and an external circulating circuit 
Connected to the ends of the circulating channel 
of each tower So that a portion of the pulp is 
continuously withdrawn from the bottom of the 
tower at one end of the channel and returned to 
the bottom of the tower at the opposite end of 
the channel to keep the pulp thoroughly mixed 
and to prevent short circuiting or channelling of 
the pulp in its passage through the towers. 

2. Pulp bleaching apparatus as set forth in 
claim 1 in which the external circulating circuit 
associated with each tower comprises an external 
casing having intake and discharge connections 
at opposite ends thereof registering with spaced 
openings formed in the circumferential wall of 
the tower at opposite ends of the horseshoe 
shaped circulating channel formed by said parti 
tion and an impeller housed in said casing. 

3. Pulp bleaching apparatus as set forth in 
claim 1 in which the downflow tower is consider 
ably shorter than the upflow tower. 

4. Pulp bleaching apparatus as set forth in 
claim 1 in which the upflow tower is provided at 

invention what I 

the top with an overflow trough and with a cen 
trally located conical deflector by which the pulp 
rising from the bottom to the top of said tower is 
formed into an annular Stream and deflected into 
the overflow trough. 

GEORGE H. TOMLINSON. 
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