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3,016,324 
METHOD AND APPARATUS FOR PRODUCING 

WOOD PULP 
Clinton K. Textor, Spring?eld, Ohio, assignor to The 
Bauer Brothers Company, Spring?eld, Ohio, a corpora 
tion of Ohio 

Filed Mar. 7, 1957, Ser. No. 644,528 
5 Claims. (Cl. 162--24) 

This invention relates to the production of wood pulp, 
and more particularly to the making of a wood pulp like 
ground wood produced by mechanical and chemi-me 
chanical methods from wood chips. 
The invention provides improvements in the art of 

wood pulping enabling raw wood chips of mixed species 
to be reduced to pulp of uniform good color and quality. 
It also affords an improved system and method for re 
ducing wood chips, utilizing known machinery, whereby 
the reduction can be carried out selectively on a me 
chanical or chemi-mechanical basis. 
The object of the invention is to simplify the method 

of producing wood pulp whereby such method may not 
only be economically carried on, but will be more e?i 
cient and satisfactory in use, and adaptable to a wide 
variety of raw woods. 

It is a further object of the invention to produce wood 
pulp from raw wood chips by an all mechanical method 
involving only the steps of disc re?ning, screening and 
cleaning. 
Another object of the invention is to present a method 

of the kind described which may readily be varied by 
the addition of or omission of certain steps and equip 
ment to obtain wood pulp of the desired quality. 
A further object of the invention is to enable a wood 

pulp to be produced from mixtures of wood species. 
Still another object of the invention is to produce a 

light colored wood pulp from raw wood chips. 
A still further object of the invention is to make a 

selective use of chemicals in connection with the me 
chanical working of the wood chips to assist in obtaining 
a pulp of the desired color and quality. 
A further object of the invention is to provide a method 

possessing the advantageous features, the inherent meri 
torius characteristics and the mode of operation herein 
mentioned. 
With the above and other incidental objects in view as 

will more fully appear in the speci?cation, the invention 
intended to be ‘protected by Letters Patent consists of 
the features of construction, the parts and combinations 
thereof, and the mode of operation as hereinafter de 
scribed or illustrated in the accompanying drawings, or 
their equivalents. 

Referring to the accompanying drawing wherein is 
shown one but obviously not necessarily the only form of 
embodiment of the invention, 

FIG. 1 is a diagrammatic flow chart of one form of 
the invention showing the minimum equipment for an all 
mechanical process of obtaining wood pulp from raw 
wood chips; 

FIG. 2 is a ?ow chart of a chemi-mechanical form of 
the invention; 

FIG. 3 is a ?ow chart similar to FIG. 2, but disclos 
ing a method in which one re?ning step is omitted; 

FIG. 4 is a flow chart similar to FIG. 3 in which the 
method of FIG. 3 is modi?ed by the addition of an attri- , 
tion mill; 

FIG. 5 is a ?ow chart showing another chemi-me 
chanical form of the invention; and 

FIG. 6 is a diagram showing an actual installation of 
apparatus arranged for the practice of a method of the 
present invention. 
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Like parts are indicated by similar characters of ref 

erence throughout the several views. 
Referring to the drawings, there is shown in FIG. 1 a 

?ow diagram representing an all mechanical method of 
production, comprising an arrangement of what may be 
considered to be a minimum of equipment. In a con 
sideration of this and the other forms of the invention 
it will be understood that the equipment identi?ed is 
arranged in a unitary manner within a given area of plant 
space and that the method involves a continuing move 
ment of the wood stock from the time it is introduced 
into the system in the form of raw wood, wood waste, 
edgings, slabs and the like, until the ?nished pulp prod 
uct emerges therefrom. Although not shown in the ?ow 
diagrams hereof, it will be understood that a chipping 
device is a part of each of the disclosed combinations of 
equipment ‘and precedes the ?rst indicated step of each 
of the several methods. Thus, in each instance, the raw 
Wood, wood waste etc. is fed into a chipper wherein the 
raw wood of whatever type is chipped or broken into 
relatively small pieces. Such chippers, although varying 
in detail construction all operate on a like principle. The 
raw wood is advanced to a cutting mechanism which in 
effect slices from the end of the log, slab, or the like a 
thin slice. This slice as it falls by gravity breaks into 
small chips or pieces. These chips or pieces are col? 
lee-ted and form the material which is processed accord 
ing to the several methods herein disclosed. 

According to the method of FIG. 1, the collected chips 
?rst are put through a re?ning stage inwhich they are 
caused successively to pass through ?rst and second disc 
re?ners 1 and 2 arranged in series relation. The re?ners 
may be of the single disc or double disc mill variety and, 
in general, each provides relatively rotating disc means 
having closely spaced apart abrading surfaces between 
which the chip material is introduced, the material work 
ing its way from the center of the mill outward ‘and be 
ing discharged from the periphery thereof. In passage 
between the discs, the chip material is worked in a man 
ner to break up the chips into their ?brous parts. Re 
?ner 1 subjects the chips to a high degree of ?berizing 
action, producing a long ?brous material, as well as 
shorter length ?bers and shives, the latter being groups 
of ?bers which have not been fully separated by the 
processing to this point. In the second re?ner, or re; 
?ner 2, a further ?berizing is accomplished in which the 
greater portion of the shives are further de?ned and 
broken down. 
The discharge from re?ner 2 constitutes a pulp use 

ful, after cleaning and screening, as newsprint and the 
like. The pulp material discharged from the second re‘ 
?ning stage is screened by a rotary screen 3 which in 
effect grades the pulp, separating therefrom as rejects any 
long shives, clusters of unseparated ?bers and the like. 
The rejected material is returned for additional re?ning, 
as for example as indicated to the inlet side of re?ner 2. 
There it is mixed with the partly re?ned material pro 
gressing from re?ner 1 and is reprocessed and returned to 
the screen 3. The material accepted or passed by the 
rotary screen is directed to a “hydrocyclone” or centri~ 
fugal cleaner 4. The cleaner effects a substantially com 
plete removal of dirt, bark specks, short stubby ?bers and 
short stubby shives. Also removed by the centrifugal 
cleaner is all inorganic or foreign organic materials which 
would reduce the pulp quality. The material rejected by 
the centrifugal cleaner is discharged to waste, while the ac 
cepted material emerges as wood pulp, having a light, 
natural color and a desirable freeness and strength. 
The flow diagram of FIG. 1 represents, as noted, a 

minimum installation of an all mechanical method. To 
this basic equipment can be added other devices and 
other steps, the desirability for which may be indicated 
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by a need for a pulp of different quality or by the use of 
different wood species. Thus, the minimum equipment 
as described may suffice to produce a pulp of good quality 
in the working of soft woods, whereas an additional step, 
for example a pretreatment with chemicals, may be desir 
able to produce a pulp of comparable quality from hard 
wood chips. 

In the ?ow diaggram of FIG. 2, there has been added 
to the equipment of FIG. 1 a pressure vessel 5, a drainer 
6, and an intermittent pressure screw press 7. In the 
method of FIG. 2, the raw wood chips are ?rst intro 
duced into a pressure vessel 5 of a kind that can be closed 
and sealed and which is adapted forrapid loading and 
unloading. After the chips are in, the vessel is pumped 
full of a chemical solution, in the presence instance 
sodium sulphite. According to the instant invention con 
cept the chemical solution is unheate . Hydrostatic 
pressure at about one hundred pounds per square inch is 
applied within the pressure chamber for a few minutes, 
then the liquid in the vessel is drained off, and the chips 
discharged therefrom into a live bottom bin and drainer 
6. The live bottom bin is a receptacle, the entire bottom 
of which is formed with or of screw conveyors arranged 
in such- manner that any or all of them can be rotated. 
Such live bottom bin is a draining device having a per 
forated metal bottom with the conveyors moving the 
chips across the perforated bottom. The result is to drain 
off excess liquid while leaving chips that are saturated or 
impregnated with the chemical, the combination of pres 
sure and chemical action resulting in a weakening of the 
cohesive qualities of the ?bers of the individual chips, as 
well as a softening of the natural substances which nor 
mally surround and permeate the ?bers of a wood. 

After draining, the chips are put into and passed 
through an intermittent pressure screw press 7 which 
extracts additional liquor and natural wood fluids from 
the chips and partly re?nes them into their ?brous com~ 
ponents. ’ The particular press used herein involves a suc 
cession of pressure applications and releases during travel 
of the wood material through the press. The material 
being processed is compressed by the rotation of a helical 
feed screw and gradually advanced through a restricted 
area. As the material passes the restricted area it is per 
mitted to expand at the point where the pressure is re 
leased. As the pressure is released, the feed screw again 
picks up the material and again applies pressure thereto 
in the advancement of the material past a further re 
stricted area. During the pressing of the Wood it is sub 
jected not only to pressure but also to a twisting or shear 
ing action due to the rotary motion of the feed screw. 
The material Within the press is accordingly subjected 
simultaneously to a squeezing and shearing action and 
to the successive application and release of relatively high 
pressures. Such treatment of the material extracts there 
from the greater part of the moisture and in addition 
thereto some of the natural wood ?uids such as sap, rosin, 
and other chemicals normally present in the wood. The 
lignin and other wood sugars are also softened during 
this processing operation. 
The material discharged from the screw press 7 then is 

directed successively through a pair of re?ners 1 and 2 
and a screen 3 and cleaner 4, all of these latter elements 
being the same equipment and arranged in the same man— 
ner as the parts 1 through 4 in the ?ow diagram of FIG. 
1. The pulp material, as ?nally accepted by the cleaner 
4', is clean, light colored and has characteristics equal to 
or superior to commercial ground wood. 
As an alternative in the foregoing method, sodium 

peroxide may be used instead of sodium sulphite, together 
with additives such as sodium silicate, epsom salts etc. 
This has a bleaching effect and tends to produce an even 
lighter color pulp. 
An alternative, as regards equipment, is illustrated in 

FIG. 3 wherein the re?ning stage is accomplished in a 
single re?ner instead of two. Thus, in the method as pro 
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4 
posed in FIG. 3, the wood chips are introduced into a 
pressure vessel 5 and there subjected to pressure in the‘ 
presence of chemicals as before described. The impreg 
nated chips are unloaded into a live bottom bin and 
drainer 6, forced through the screw press 7 and then put 
through the single re?ning stage in a re?ner 2. Finally, 
the pulp material is screened in the rotary screen 3 and 
cleaned in the hydrocyclone 4. 

In FIG.- 4 the proposed method is the same'as that 
of FIG. 3 except that an attrition mill 8 is added. In 
this method, the raw wood chips are put ?rst into the 
mill 8 and there reduced in size before entering a pressure 
vessel 5 and passing through the remaining equipment 
6, 7, 2., 3, and 4 corresponding to the similar equipment 
of FIG. 3. Being of smaller size, the chips are more 
readily penetrated, within the pressure vessel, by the 
chemical solution therein. 

Returning to a consideration of the continuous screw 
press, this press causes a break down of the chipped mate 
rial and an opening up of the ?brous structure thereof. 
A. high degree of ?berizing and maceration is achieved 
by the successive application and release of pressure com 
bined with the squeezing and shearing effects obtained. 
The material, as it is discharged from the press, is in ex 
cellent condition for further re?ning or treatment to pro 
duce a ground wood type of pu'p by conventional re 
?ners. Also, the dicharged material is very dry and 
porous and in other respects in a favorable condition for 
the absorption of moisture. 
Advantage is taken of the latter condition in the em 

bodiment illustrated by the ?ow diagram of FIG. 5. 
In this instance a chemi-mechanical pulp is produced 
without the use of the pressure vessel 5 characterizing 
the embodiments of FIGS. 2 to 4. The raw wood chips 
are fed directly into a screw press 7. As the macerated 
chip material emerges from the press, in its dry, expand 
ing condition as described, it is sprayed with a sodium 
peroxide solution. In this manner, the chip material 
may be thoroughly impregnated with a liquid chemical 
without the use of a pressure vessel. After impregnation, 
the progress of the chip material through the equipment 
is to a live bottom bin and drainer 6, to a re?ner 2, to 
a screen 3, and thence to a cleaner 4. 
A certain degree of heat is developed in the screw 

press which materially assists in the processing of the 
wood and the‘ satisfactory extraction of natural ?uid com 
pounds within the wood. The heat developed is not 
comparable to that of a cooking operation as is generally 
used. in the processing of ?bers for pulp purposes, but 
is helpful, in connection with the compressing and de 
?bering‘ of the material in preparing it more readily and 
completely to absorb a chemical liquid spray as the ma 
terial is released from the ?nal applied pressure within 
the press. ' 

In the practice of the present invention, both the all 
mechanical and chemi-mechanical methods have been 
used to produce a pulp from a mixture of wood species. 
In all instances, the pulps so prepared have had quali 
ties at least as satisfactory as the average results obtained 
from the pulping of the individual component species. 
The ‘practice of the invention further has indicated 

that any species of wood that is currently being ground 
successfully with conventional stone grinders may be 
economically converted to a pulp by the instant proposals 
for converting raw wood chips. The physical qualities 
of the produced pulp are readily controllable by opera 
tors who by adjustment of a feed regulating device may 
alter and regulate the rate of. movement of the pulp ma 
terial through the re?ners. The range of control is con 
siderable, yielding equal mullen or tensile strength up to 
50% greater strength as compared with pulp prepared 
by grinders from the same lot of wood. The tear factor 
is generally 25% to 50% higher. The brightness and 
opacity of the process» pulps as here contemplated are 
at least as good as that of pulps prepared by conventional 
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grinding of the same wood. There is no discoloration. 
In the matter of economic considerations, a wood pulp 

ing installation as proposed by the present invention is 
operated in a largely automatic manner requiring but 
slight attendance by operators, the space requirements 
are low and capital investment is substantially less than 
that required for an e?icient conventional ground wood 
mill. Power requirements are no greater than those for 
stone grinders and the system is ?exible, for example 
a mill design to produce chemi-mechanical pulp from 
hard wood can, without change, be used for soft wood 
mechanical pulp, for semi-chemical pulp or for fully 
cooked ?ber. 

FIG. 6 illustrates in diagrammatic form an actual 
installation for the production of ground wood like pulp 
from chips, the apparatus and the procedure involved be 
ing essentially those of FIG. 2. Referring thereto, hard 
woods, for example birch, beech and maple species are 
reduced to chip form and the chips stored in a bin 32. 
A suitable unloader removes chips from the bin to a 
belt conveyor 33 delivering to a chip metering hopper 
34. The capacity of the latter is approximately equal 
to one “charge” of a pressure vessel 35 to which pass the 
chips from ‘the hopper. Delivery of the chips to the 
metering hopper and the loading of the vessel 35 there 
with are automatic operations, the former under the 
control of quantity level indicating devices and the latter 
occurring in response to the unloading from the pressure 
vessel of a previous charge. 
A charge from the hopper 34 substantially ?lls the 

vessel 35 with wood chips, after which a chemical liquor 
is added from a storage tank 36 until the contained chips 
are completely covered. The pressure within the vessel 
then is raised in a suitable manner to an impregnation 
value, as on the order of 100-150 p.s.i., and maintained 
for a selected interval, as on the order of ?fteen to twenty 
minutes. The non-absorbed chemical liquor is then re 
turned to storage and the impregnated chips discharged 
from the vessel. The latter may be a quick acting opera 
tion effected under pressure, as by introducing air under 
pressure into the vessel while opening an outlet in the 
bottom thereof. 
The use of sodium peroxide as the basis of the chemical 

liquor is thought to be broadly new in the chemical im 
pregnating of woods. It supplies a softening in?uence 
upon the wood material and at the same time bleaches. 
The discoloration resulting from conventional impregnat 
ing liquors thus is avoided, as is the need for bleaching 
as an operation separate and distinct from impregnation. 
Sodium sulphite is a more effective softener, where this 
is necessary or desirable, and the liquor might also be 
a cautic solution or merely water. The chips as supplied 
to the pressure vessel are relatively smaller than conven 
tional kraft or sulphite chips, and in the method as de 
scribed are adequately penerated by the liquors from 
tank 36 even though such liquors are unheated. 
The impregnated chips are blown from the vessel 35 

to a live bottom bin 37 which in effect retains the chips 
for a predetermined time to permit more thorough sof 
tening by the absorbed chemical. A continuous remov 
al of chips from the bin 37 takes place, however, by 
way of a feed screw 38 delivering to a screw press 39. 
The latter, as previously noted, extracts spent liquor 
from the chips and also subjects them to an initial de 
?bering. 
From the press 39, the now visibly dry and partly de 

?bered chips are conveyed by screw means 41 to a dou 
ble disc re?ner 42, material fed in excess to that which 
can be accepted by the re?ner being returned to the live 
bottom bin 37. The chip material emerges from the re 
?ner 42 in a more completely ?berized condition and 
passes to a second double disc re?ner 43, with material 
fed in excess returned to the live bottom bin. The out 
put of the second re?ner is directed to a stock chest 44 
where it is diluted to a consistency for pumping and then 
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6 
directed by means which may include a consistency reg~ 
ulator 45 to a screen 46. The rejects of the screen 46 
are returned to the live bottom bin over a drainer con 
veyor 47. The material accepted by the screen drops 
into a box 48 and then is pumped to series arranged 
centrifugal cleaners 49. Material rejected by the sec 
ondary cleaner 49’ is sent to waste. 
The pulp accepted by the cleaners may be considered 

to be in a ?nished form, although any one or all of its 
qualities of brightness, strength and freeness may be 
made greater by further processing. In the illustrated 
example of FIG. 6, the pulp accepted by the cleaners is 
delivered to and thickened on two Oliver vacuum deckers 
51 and 52. The thickened pulp is raised by a bucket 
elevator 53 to a conveyor 54 which delivers it to a mixer 
55. In the Colter, which may be a single disc mill, the 
pulp material is mixed with a sodium hypochlorite bleach 
liquor. The chemically treated pulp drops into a tower 
56 where it is permitted to remain for a period of one 
to one and a half hours while the bleaching action con 
tinues. 
Whether the bleaching action is accomplished in a 

single stage, as shown, or in multiple stages. the resulting 
material flows by gravity to a vacuum thickener 57. 
The thickened, bleached stock is regulated as to con 
sistency in a device 58 and pumped to and through a 
re?ner 59. The outlet of the latter is closely controlled 
and regulated as desired, effecting a ?nal selected strength 
development and freeness reduction. 
From the above description it will be apparent that 

there is thus provided a device of the character described 
possessing the particular features of advantage before 
enumerated as desirable, but which obviously is suscepti 
ble of modi?cation in its form, proportions, detail con 
struction and arrangement of parts without departing 
from the principle involved or sacri?cing any of its ad 
vantages. 

While in order to comply with the statute the inven 
tion has been described in language more or less spe 
ci?c as to structural features, it is to be understood that 
the invention is not limited to the speci?c features shown, 
but that the means and construction herein disclosed 
comprise but one of several modes of putting the inven 
tion into effect, and the invention is therefore claimed 
in any of its forms or modi?cations within the legiti 
mate and valid scope of the appended claims. 
What is claimed is: 
1. A method of making wood pulp including the steps 

of chipping the raw wood, de?bering the wood chips by 
successive compressing and shearing action, impregnating 
the de?bered chips with a chemical solution immediately 
as the compressing and shearing action is completed to 
further Weaken the cohesive quality of the chip ?bers, 
further de?bering the de?bered wood chips, screening the 
resultant material, returning the rejected material for fur 
ther de?bering and passing acceptable material through 
a centrifugal cleaner. 

2. A method of making wood pulp including the steps 
of chipping raw wood, passing the chips through a press 
and applying successive compressing and shearing forces 
thereto to de?ber the chips, spraying a softening chemical 
solution on the chips at the point of and at the time of 
release of the compressive force of the press and im 
pregnating the de?bered chips thereby, further de?bering 
the impregnated de?bered chips, and screening and clean 
ing the resultant pulp product, unsatisfactory material 
being separated in the process. 

3. A method of making wood pulp including the steps 
of producing chips from raw wood, feeding such chips 
through a press wherein successive compressing and 
shearing forces are applied to de?ber the chips, impreg 
nating the de?bered chips with a bleadhing chemical 
as they emerge from the press draining the chips, pass 
ing the drained de?bered chips through a re?ner for fur 
ther de?bering, and screening and cleaning the so de 
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?bered chips to provide a pulpv product of uniformly 
good color and quality. 

4. A method of. making wood pulp including the steps 
of producing chips from raw wood, de?bering the chips 
in an attrition mill, introducing the de?bered chips into a 
pressure chamber, adding an unheated chemical solution 
in the pressure chamber and raising the pressure therein 
to a value on the order of a hundred pounds per square 
inch, thereby impregnating the de?bered chips with the 
chemical. solution for softening and bleaching thereof, 
passing the impregnated material from the pressure cham 
ber after a predetermined interval, draining the excess 
liquid therefrom, applying successive compressing and 
shearing forces to the de?bered impregnated chips in a 
press, further de?bering the material as it emerges from 
the press and screening and cleaning the so de?bered 
material. 

5. A method of making wood pulp including the steps 
of supplying wood chips to a continuously acting press, 
subjecting the chips to alternating shearing and squeezing 
operation in the press and de?bering the chips thereby to 
cause the de?bered chips to emerge from the press in a 
dry highly absorbent condition with additional ?bers 
exposed, spraying the emerging. de?bered chips with a 
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liquid chemical softening and bleaching solution and 25 
then subjecting the de?bered impregnated chips to a fur 
ther de?bering and cleaning operation. 
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