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This invention relates to the preparation of 
chemical paper pulp and particularly to an im 
proved method of treating pulp‘ to facilitate 
bleaching thereof and a product of enhanced 
whiteness and better physical properties. 
Chemical paper pulp is produced by cooking 

Wood chips in various chemical solutions. The 
present invention can be applied to pulps pro 
duced by any of the well known processes. It 
is particularly applicable to pulps produced from 
coniferous woods, but it may be utilized in treat 
ing‘ pulp from anylsource. 
The ?bres or cells which make up the original 

wood structure may be divided roughly'into two 
classes, longitudinal ?bres and medullary ray 
?bres. The longitudinal ?bres are those which 
are arranged substantially parallel to the verti~ 
cal axis of the tree and which make up the main 
cellulosic component of the wood. The medul 
lary ray ?bres are short ?bres which in the 
original wood are substantially perpendicular to 
the‘ axis of the tree. They serve as binders 
for the longitudinal ?bres and .as conductors of 
‘sap from the inner bark to the longitudinal 
?bres. ' . , . 

When the wood substanceris resolved by chem 
ical agents, the bulk of the non-cellulosic wood 
substance, generally referred to as “lignin” is 
dissolved out‘ and the remaining chemical wood 
pulp is made up of a more or less pure ?bre 
mixture consisting of longitudinal ?bres and 
medullary ray ?bres. The proportion of these 
two constituents is roughly 90-92% by weight of 
longitudinal or long ?bres, and 840% by weight 
of medullary ray ?bres. 
the longitudinal ?bres vary in length, depending 
upon the wood species, from about 2.8 milli 
meters to about 4.5 millimeters. The medullary 
ray ?bres are readily distinguishable because they 
are much shorter than the longitudinal ?bres, 
being about 1/25 to 1/30 of the length thereof, 
and having about 1/2 they diameter of the longi 
tudinal ?bres. ' . v 

The medullary ray ?bres are much’ more‘re-r 
sistant to the action of the cooking liquor than, 
are the longitudinal ?bres. It is much more dif 
?cult to remove the non-cellulosic material from 
the medullary ray ?bres. ‘Whether thisis due 
to the manner in which the lignin or non-cel~ 
lulosic constituents are combined withthe Il'l?d', 
ullary ray ?bre substance vis not known. I have 
discovered, ‘howeven-that after cooking the med 
"ullary ray ?bres contain a larger proportion of 
non-cellulosic constituentsand particularly col 
oring elements than the longitudinal ?bres. In 

In coniferous woods, 

(CI. 92-20) 

order to bleach the medullary ray ?bres ‘it is 
necessary to subject them to a much more drasm, 
tic bleaching treatment than is required to 
whiten the longitudinal ?bres. If, therefore, the 
pulp is bleached to a suitable whiteness, the lon-v at; 
gitudinal ?bres are considerably weakened and 
the physical properties of the pulp are deterio-= 
rated. , 

It is the object of the present invention to 
provide a method of treating chemical paper as 
pulp so as to facilitate the bleaching operation ' 
and to produce a brighter pulp having improved 
physical properties. 
Another object of the invention is to provide 

a method of removing the medullary ray ?bres 70 
from the longitudinal ?bres before the pulp is 
bleached, whereby ‘coloring elements are sepa 
rated from the pulp and bleaching is accom 
plished'more readily and with a lower consump 
tion of bleaching agents. 
Other objects and advantages of the invention 

will be apparent as it is better understood by 
reference to the following speci?cation and ac 
companying drawing, in which the ?gure repre- , 
sents diagrammatically an apparatus adapted for 30 
use in separating the medullary ray ?bres from ‘ 
the unbleached chemical paper pulp. 
In carrying out the invention, pulp may be 

produced by any of the well known chemical 
processes. After the completion of the cooking, 
the pulp is washed to removethe chemical cooking 
agent and is screened to remove knots and shieves 
or unresolved wood particles in the usual manner. 
The pulp as thus prepared consists of longitudinal 
?bres and the short medullary ray ?bres, and is 
then subjected to the procedure hereinafter de 
scribed to separate the medullary ray ?bres from 
the longitudinal ?bres. ' 
In carrying out the invention, the pulp is ?rst 
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diluted to a consistency of approximately .2% to 95 ‘ 
' 3% by weight with water, and it is then caused 
to?ow over a suitable separating medium, for 
example, a screen of wire cloth having about 25 
meshes to an inch.’ In thus ?owing over the 
screen, the large excess of water carries the short 10o 
medullary ray ?bres thrcugh'the screen and 
effectively separates them.’ From 90, to 95% of 
the short medullary ray ?bres may be removed 
thus‘ from the pulp, leaving the longitudinal ?bres 
which may be delivered to, a suitable conveyor 105 
and thus delivered to any desired point for addi 
tional treatment. It is possible to'subject the 
pulp to further treatment in the conveyor, which 
may be perforated'so that water may be sprayed 
into the conveyor to remove residual portions of 1'10 



2 
the short medullary ray ?bres from the pulp. 
Water may be sprayed uponthe pulp as it passes 
over the separating screen, although dilution of 
the pulp as indicated is usually su?icient to ac 

5 complish the desired purpose. 
The separation of the medullary ray ?bres from 

the pulp removes a considerable proportion of 
coloring elements from ‘the original pulp. This 
is shown readily by the improved whiteness of the 
pulp from which the medullary ray ?bres have 
been removed, and also by the color of the 
medullary ray ?bres which have been separated. 
The medullary ray ?bres may be collected from 
the water in which they are suspended and 
formed into sheets. Such sheets show a dis 
tinctly darker tone than the original pulp, where 
as sheets formed from the longitudinal ?bres 
display a distinctly lighter tone than the original 
pulp. 
The improvement can be demonstrated, more 

over, by de?nite tests indicating bleachability and 
lignin content. As an example, a pulp subjected 
to the test for bleachability with chlorine gave 
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the following results: 
26 _ Per cent 

(0) Original pulp ______________ -1 ______ __ 5.54 

(b) Longitudinal ?bres _________________ __ 5.12 
(c) Medullary ray ?bres ________________ __ 7.8 

‘o This pulp, when tested for lignin content, gave 
the following results: 

' Per cent 

(41) Original pulp ______________________ __ 2.54 
(b) Medullary ray ?bres ________________ __ 5.10 

As a further evidence of the improvement re 
sulting from the application of the method' herein 
described, the following table indicates the 
properties of a pulp in its original state desig 
nated “unfractionated” and after‘ removal of the 
medullary ray ?bres designated “fractionatedk 
The tests are those commonly employed in ,in 
dicating the qualities of pulp. 

Uniractlonated Fractionated 
0 

Mullen._ 108 113 
Teen-.. _ 2. 35 2. 65 
Fold __________ __ _ 1 72 

Alpha per cent ______ ._ 88. 36 89. 41 
Copper No .......... __ 2. 20 2. 08 

‘0 
> It will be observed that in the fractionated pulp 
every characteristic of the product has been im 
proved as the result of,the separation of the 
short medullary ray ?bres. ‘ 
The fractionated pulp may be subjected to any 

.of the .usual bleaching operations. The details 
of ‘such operations are well known and form no 
part of the present invention. The bleached pulp ' 

.can. be brought to a high degree of "whiteness 
closely approximating a complete absence of color, 
without reducing the strength and other desirable 
qualities of the product. 

It is vevident from the foregoing tests that the 
longitudinal ?bres ‘from.',which the medullary ray 

.5 ?bres have been separated may be bleached with 
a smaller- proportion of bleaching agent, and 
particularly need not be subjected to'the more 
drastic treatment necessary to removeécoloring 
elements from the medullary ray ?bres. The 

70 deterioration of the longitudinal ?bres through 
excessive bleaching necessary to secure'a white 
product is thus avoided by the expedient of re 
moving medullary ray ?bres before the bleaching 
operation. The reduced 'cost of bleaching and 

‘I6 the resulting improvement in the product com 
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pensate for a loss of upward to 10% of the origi 
nal pulp, even where the short medullary ray 
?bres are discarded. 
The short medullary ray ?bres may be bleached 

after separation by any of the well known bleach 
ing processes. It is possible to utilize the short 
medullary ray ?bres after separation for the [pro 
duction of paper stock, or for mixing with vari 
ous pulps to secure the desired results, such as a 
quick-beating pulp, since the ?ne material hy 
drates much more readily than the longer ?bres. 
The short medullary ray ?bres may be used also 
as a raw material for"the preparation of alpha 
cellulose and in the viscose and cellophane in 
dustries. 
As anexample of a suitable apparatus for the 

practice of the invention, 5 indicates a trough 
from which the pulp, previously diluted to ap 
proximately .2% to .3%, is permitted to over?ow 
onto. screens 6 which are disposed at a suitable 
angle, for example about 45°. The angle of in 
clination'is not important except that it must 
be su?icient to permit the pulp- to ?ow freely 
but not too rapidly. The screens may consist of 
wire mesh cloth having about 25 meshes per inch. 100 
In the practical apparatus, the screens may be 
about 8 feet from the trough 5 to trough 7 in 
which the pulp is collected and from which it 
may be withdrawn by screw conveyors 8. Pipes 
9 may be provided to spray water onto the screens 
6, particularly near the lower ends thereof; The 
water which dilutes the pulp and any additional 
spray water passes through the screens “6 carrying 
with it the short medullary ray ?bres, so that 
the pulp which accumulates in the trough '7 “con 
sists substantially of longitudinal ?bres only. The 
water with the short medullary ray ?bres is col 
lected in a receptacle 10 beneath the screens and 
may be withdrawn through a pipe 11 and deliv- ' 
ered to suitable settling or separating tanks 12. 115 
If desired, pipes 13 may be provided to spray water 1 
into the trough 7 which may be perforated to 
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‘ permit the escape of the water with any residual 
short medullary ray ?bres which may be carried 
into the trough. - 

I claim: 
1. The method of treating cellulosic pulp to 

separate the medullary ray, or other ?bers of 
similar length, from the longer longitudinal ?bers, 
which consists in ?owing the pulp downwardly 125 
over an inclined screen, the inclination of the 
screen and the mesh thereof being so correlated 
that the medullary ray, and other short~?bers 

130 

» pass therethrough, while the longer longitudinal 
?bers pass thereover. 

2. The method ‘of treating cellulosic pulp to 
separate the medullary raynor other ?bers of 
similar length, from the longer longitudinal ?bers, ' 
which" consistin?owing the pulp, having a con 
sistency of approximately 0.2 to 0.3 percent, 
downwardly over an inclined screen, the incli 
nation of the screen and the mesh thereof being 
so correlated that the medullary ray, and other 
short ?bers, will pass therethrough, whilethe 
longer‘ longitudinal ?bers will pass thereover.. 

3. The method of treating unbleached cellu 
losic pulp, which comprises separating the medul 
lary ray, or other ?bres of similar length from 
the longer longitudinal ?bres of the pulp by the 
method which consists in ?owing the pulp down 
wardly-over an inclined screen, the inclination 
of the screen and the mesh thereof being so 
correlated that the medullary ray, and other 
?bers of similar length, will pass therethrough, 
while the longer longitudinal ?bers will pass 15c 
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thereover, and thereafter bleaching the pulp con 
sisting of substantially only the longer longi 
tudinal ?bers. 

4. The method of treating unbleached cellu 
losic pulp, to separate the medullary ray, or other 
?bers of similar length, from the longer longitu 
dinal ?bers of the unbleached pulp, which con 
sists in ?owing the pulp downwardly over an in 
clined screen, the inclination of the screen and 
the mesh thereof being so correlated that the 
medullary ray, and other short ?bers, will pass 
therethrough, while the longer longitudinal ?bers 
will pass thereover. 

5. The method of treating unbleached cellu 
losic pulp to separate the medullary ray, or other 
?bers of similar length, from the longer longi 
tudinal ?bers of the unbleached pulp, which con 
sists in ?owing the pulp, having ,a consistency of 
approximately 0.2 to 0.3‘ percent, downwardly 
over an inclined screen, the inclination of the 
screen and the mesh thereof being so correlated 
that the medullary ray, and other short ?bers, 
will pass therethrough, while the longer longi 
tudinal ?bers will pass thereover. 

6. The method of improving cellulosic pulp for 
bleaching, which comprises removing the medul 
lary ray, or other ?bers of similar length, and 
colloidal matter from the longer longitudinal 
?bers by the method which consists in ?owing 
pulp downwardly over an inclined screen, the in 
clination of ‘the-screen and the mesh thereof be 
ing so correlated that the medullary ray, and 
other short ?bers, and the colloidal matter will 
pass therethrough, while the longer longitudinal 
?bers will pass thereover. 

7. The method of improving cellulosic pulp for 
bleaching, which comprises removing the medul 
lary ray, or other ?bers of similar length, and 

3 
colloidal matter from the longer longitudinal 
?bers by the method which consists in ?owing 
the pulp, having a consistency of approximate— 
1y 0.2 to 0.3 percent, downwardly over an in 
clined screen, the inclination of the screen and 80 
the mesh thereof being so correlated that the ,} 
medullary ray, and other short ?bers, and the 
colloidal matter will pass therethrough, while the 
longer longitudinal ?bers will pass thereover. 

8. The method of treating cellulosic pulp, which 
comprises separating the medullary ray, or other 
?bres of similar length from the longer longi 
tudinal ?bres of the pulp by the method which 
consists in ?owing unbleached pulp downward 
ly over an inclined screen, the inclination of the 
screen and the mesh thereof being so correlated 
that the medullary ray, and other ?bers of simi 
lar length, and colloidal matter will pass there 
through, while the longer longitudinal ?bers will 
pass thereover, and thereafter bleaching the pulp 
consisting of substantially only the longer longi 
tudinal ?bers. 

9. The method of treating cellulosic pulp, which 
comprises separating the medullary ray, or other 
?bres of similar length from the longer longi 
tudinal ?bres of the ..pulp by the method which 
consists in ?owing unbleached pulp, having a 
consistency of approximately 0.2 to 0.3 percent, 
downwardly over an inclined screen, the incli 
nation of the screen and the mesh thereof be 
ing so correlated that the medullary ray, and 
other ?bers of similar length, and colloidal mat 
ter will pass therethrough, while the longer 1on 
gitudinal ?bers will pass thereover, and there 
after bleaching the pulp consisting of substan 
tially only the longer longitudinal ?bers. 

RAYMOND S. HATCH. 
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