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Cellulose fiber as found in nature or as 
liberated from various raw cellulosic mate 
rials, such as wood, is composed of fibers of 
widely varying lengths, some being above 

is and some below the average fiber length of 
the fiber as a whole. 
tion that the short fiber portion or fraction 
of a pulp, including the fiber fragments and 
collodial cellulose, carries most of the im 

lo purities present in the pulp. This observa 
tion may be readily made under the micro 
scope or when the long fiber portion or frac 
tion is separated from a pulp, for this por 
tion is much freer from specks and is of bet 

ls ter color than the original pulp or the short 
fiber residue. The separated long fiber is 
accordingly an excellent raw material for the 
manufacture of high grade papers. 
I have found that, while the long fiber por 

20 tion or fraction of a pulp may have excellent 
papermaking qualities, nevertheless, it is far 
more difficult to gelatinize or hydrate it to 
papermaking slowness than the original 
pulp from which it has been separated. The 

25 characteristic of difficult hydratability asso 
ciated with the long fiber portion is quite 
undesirable from the papermaker's stand 
point, as it means that much more energy 
and a much longer beating period is neces 

30 sary to condition the fiber for papermaking. 
While this trouble arises in the case of long 
fibers separated from pulps of various ori 
gins, it is especially serious in the case of a 
wood pulp refined to high alpha cellulose 

35 content, such pulp being originally as diffi 
cultly hydratable as a high grade new rag 
stock. In order to gelatinize the long fiber 
portion, of such pulp to papermaking slow 
ness, it is necessary to beat for such a long 

40 period that the length of the fibers is greatly 
reduced and a comparatively large amount 
of energy expended. Even though the de 
sired gelatinization may be realized after a 
long-time beating, such excessive beating 

45 may result in finished papers which have no 
better, or even less, strength and tear resist 
ance than when the original pulp is used as 
a raw material, particularly when good sheet 
formation is desired. When pulp consisting 

50 of selected or separated long fibers is being 

It has been my observa 

found to acquire papermaking slowness quite 
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marketed by a pulp mill as a papermaking 
raw material, not only are there these serious 
objections to meet, but also the objection that 
the beater capacity of the paper mill may be 
insufficient to handle pulp this character 
and yet maintain the desired output of paper. 
According to the present invention, the 

foregoing difficulties may be overcome by 
mixing or blending with the separated long 
fiber portion or fraction before marketing 
it, gelatinized cellulose in sufficient amount 
to render such fibers easily hydratable to 
papermaking slowness. This enhances the 
utility of separating or selecting the long 
fibers from pulps of various types, including 
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kraft pulp, sulphite pulp, and especially re. 
fined wood pulps, and using the separated 
long fibers in the manufacture of papers. 
By separating the long fibers from wood pulp 
refined to high alpha cellulose content, for 
instance, and then mixing with the separated 
long fibers sufficient gelatinized cellulose to 
reduce materially the beating necessary for 
apermaking, it is possible to preserve the 
ength of the fibers to a large extent and to 
produce papers having characteristics simi 
lar to those of high grade rag papers. 
The method of the present invention may 

be practised either at a pulp millor at a paper 
mill. Let us assume, for instance, that a 
pulpmaker wishes to market the long fiber 
portion of a refined wood pulp in a condition 
such that it will respond readily to hydra 
tion when used at the paper mill. In such 
case, the long fiber portion may be separated 
from the rest of the pulp and then mixed with 
gelatinized cellulose in sufficient amount so 
that when the mixture is subsequently put 
into a beater engine and beaten, it will be 
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readily and at the same time result in papers 
having the characteristics of high grade rag 
papers. The facility or readiness of hydra 
tion of the mixture depends on the amount of 
gelatinized cellulose mixed with the long 
fiber portion, and in some cases sufficient gel 
may be mixed there with to produce a com position which upon beating acquires paper 
making-slowness as readily as ordinary Sul 
phite pulp. The mixture of long, refined 100 
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wood fiber and gelatinized wood pulp pro 
duced at the pulp mill may be shipped in any 
suitable form, for instance in a wet, pressed 
condition or as baled drier sheets. If the 
mixture is being used for paper manufacture 
at the pulp mill, gelatinized cellulose may be 
added in sufficient amount to the long fiber 
portion to slow it down sufficiently so that 
little beating of the mixture will be required. 
One of the advantages of the method of 

the present invention is that the short fiber 
portion remaining after the long fibers have 
been separated therefrom may be used as the 
raw material for furnishing the gelatinized 
cellulose for mixing with the long fiber por 
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tion. The short fiber portion gelatinizes 
very readily, being initially quite slow, as it 
contains most of the fiber fragments and col 
loidal cellulose associated with the original. 

20 pulp. By first separating the long fiberpor 
tion from a pulp, gelatinizing the remaining 
pulp, and mixing the gelatinized cellulose 
with the long fiber portion, it is possible to 
produce paper having much better character 

25 
were beaten to the same slowness and made 
into paper. In other words, the present in 
vention makes possible the preservation to a 
large degree of the length of the long fibers 
of a pulp when making paper, the short fibers 
being used to furnish most or all the gel neces 
sary for bonding the fibers of the paper to gether. When papers of very high whiteness 
and permanence are desired it is preferable 
to use long refined fibers as the source of the 
gelatinized cellulose, the long fibers being 
relatively free from resins, specks, and other 
impurities which impart color to the fiber 
and cause yellowing under the action of heat, 

40 air and light. 
An example of procedure which may be fol 

lowed at a pulp mill in producing a high grade papermaking composition suitable for 
marketing and which will hydrate to paper 
making slowness quite readily, may be sub 
stantially as follows. The pulp produced as 
a raw material at the pulp mill may be a wood 
fiber refined to high alpha cellulose content 
and to the whiteness of new cotton fiber. 

50 This pulp may be passed through apparatus 
such as described in patent application Serial 
No. 206,477, filed July 18, 1927, by Robert A. 
Webber, (now Patent No. 1,786,973, issued 
December 30, 1930). An apparatus of this type serves to separate or divide the pulp 
into a long fiber portion and a short fiber por. 
tion. The long fiber portion may then be 
mixed with a relatively small amount of 
gelatinized cellulose, sav about 6%, which 
may be prepared from either the short fibered 
portion or from long fibors. The gelatinized 
pulp is preferably prepared in beaters of the 
stone-roll type, such as employed in the glass 
ine paper industry, as beaters of this general 

65 type yield better gels and may be operated 
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istics than would result if the pulp as a whole 
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more economically for this kind of work 
than the usual paper mill beaters. Pref 
erably, the stock is cooled while being gelati 
nized, as described and claimed in patent ap 
plication, Serial No. 224427, filed October 6, 
1927, as thus makes possible more economical 
operation and the production of high grade 
gels. The mixing or blending of the gel and 
he 5, fibers may be conveniently carried 
out in the usual beater engines, the gel and 
unbeaten fiber preferably being mixed at a 
consistency of about 3% to 34%, as under 
these conditions homogeneous mixing may be 
readily effected. 
The following table gives the characteris 

tics of the original pulp, the separated lon 
fiber, and the mix or blend of the separate 
fiber and gel, after each had been beaten for 
a definite period of time. 

6% gel and 
w 94dE. Separated AE Original pulp fiber (ge long fiber epared 

rom long 
fiber) 

Slowness-------------------- 0-14 7-9 20-40 
Strength-------------------- 100-105 00-105 05-0 
Tear-------------- 280-290 300-330 390-330 
Breaking ength."----- - 6,000-8,000 (7,000-9,000 7,000-9,000 
Fiber length (nm).------- i. 6.8 mm. 1.3-1.8 .5" 
Sks in given weight of 06-07 07-109 107-09 S wen We O 

pulp).--------------------- 30 20 20 

"Breaking length is the length of paper which if freely suspended 
would breakss result of its own weight. 
"It is impossible to ascertain accurately the average fiber length of 

the mixture owing to the fact that a portion of the fiber exists in the 
form of gel and fiber fraginents. 

The foregoing is representative of cases in 
volving the use of a wood pulp refined to 
high alpha cellulose content as the raw ma 
terial but this is illustrative of what happens 
to a greater or less degree with fibers of 
other origins. It is to be noted that by 
adding only about 6% gel to the separated 
long fiber, the mixture acquired a much 
greater slowness after a given period of beat 
ing than the original pulp or the separated 
long fiber and resulted in papers having 
greated strength, tear resistance, and break ing length than the original pulp, even equal 
ling the separated long fiber in these charac 
teristics. The mixture also had a better color 
and a lower speck content than the original 
pulp, but were the gel prepared from the 
short fiber portion, the color and speck con 
tent would of course be higher but the other 
characteristics would be similar to those 
given. , 

It should be understood that the method 
of the present invention may also apply di 
rectly to papermaking operation. That is, as 
suming a papermaker is supplied with un 
beaten separated long fiber such as described, 
and raw material suitable for making the 
gel, as for example short fiber, the procedure 
to be followed at the paper mill according to 
the present invention, would be to gelatinize 
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of pre-liberated wood 

1891,730 

the short fiber or other suitable raw material 
to a slimy consistency, then to mix a relative 
ly small proportion, say 5% to 15% of the 
gelatinized cellulose with the unbeaten long 
fiber, and then to beat the mixture to paper 
making slowness. The beaten mixture yields 
papers having high strength and tear resist. 
ance, the length of the long fibers havin 
been preserved to a large degree. One could 
not produce papers having such high tear 
resistance by beating the original pulp to the 
same degree of slowness, for by so doing the 
length of fiber of the pulp as a whole would 
be reduced to a greater degree, owing to the 
much longer time of beating necessary. By 
beating a pulp mixture wherein the major 
portion exists as long unbeaten fiber, and a 
relatively small ortion of which exists in 
highly gelatinized condition, the mixture as 
a whole need be beaten for a much shorter 
period to reach the desired papermaking 
slowness. In certain cases, sufficient gelati 
nized cellulose may be added to the unbeaten 
long fiber to eliminate the necessity of sub 
stantial beating of the mixture. That is to 
say, one may add sufficient gelatinized cellu 
lose to the unbeaten long fibes to attain paper 
making slowness without further beating ex 
cept that necessary to effect a homogeneous 
dissemination of the gelatinized cellulose 
throughout the long fiber. This results in papers in which a very, high proportion of 
the long fibers exist in their original length, 
such papers having exceptionally high tear 
resistance. . 
Having thus described certain embodi 

ments of this invention, it will be evident to 
those skilled in the art that various changes 
and modifications might be made therein 
without departing from the spirit or scope 
of invention as defined by the appended 
claims. s 
What I claim is:- 
1. A papermaking composition comprising 

only the separated and cleaner long fiber 
fraction of a cellulose pulp of the character 

pulp mixed with gelat 
inized cellulose. - - - n 

2. A papermaking composition comprising 
only the unbeaten separated and cleaner long 
fiber fraction of cellulose pulp of the char 
acter of pre-liberated wood pulp mixed with 
gelatinized cellulose. 

3. A papermaking composition comprising 
only the unbeaten long fiber fraction of cel 
lulose pulp of the character of pre-liberated 
Wood pulp mixed with the gelatinized short 
fiber RE of the pulp. W. 4. A papermaking composition comprisin 
unbeaten cellulose pulp of the character 
pre-liberated wood pulp freed from its short 
fiber portion including fiber fragments and 
colloidal cellulose, and gelatinized similar 
pulp. . . . 

5. A papermaking composition comprising 

unbeaten wood pulp refined to high alpha 
cellulose content and freed from its short 
fiber portion including fiber fragments and 
colloidal cellulose, and gelatinized cellulose. 

6. A papermaking composition comprising 
unbeaten wood fiber refined to high alpha 
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cellulose content and freed from its short . 
fiber portion including thber fragments and 
colloidal cellulose, and gelatinized pulp re 
fined to high alpha cellulose content. . . . 

. A papermaking composition comprising 
unbeaten wood fiber refined to high alpha 
cellulose content and freed from its short 
fiber portion including fiber fragments and 
colloidal cellulose, and gelatinized similar 
pulp. 

8. A method which comprises removing 
the long fiber portion of cellulose pulp like 
pre-liberated wood pulp from the rest of the 
pulp, and mixing gelatinized cellulose with 
said removed portion. 

9. A method which comprises removing 
the long fiber portion of cellulose pulp like 
pre-liberated wood pulp from the rest of the 
pulp, mixing gelatinized cellulose with said 
removed portion, and forming into paper. 

10. A method which comprises removing 
the long fiber portion of cellulose pulp like 
pre-liberated wood pulp from the rest of the 
pulp, gelatinizing the rest of the pulp, and 
mixing the gelatinized pulp with the removed 
long fiber portion. 
1. A method which comprises removing 

the long fiber portion of cellulose pulp like 
pre-liberated woodpulp from the rest of the . 
pulp, mixing gelatinized cellulose with said 
removed portion, beating the mixture, and 
forming into paper. 

12. A method which comprises removing 
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the long fiber portion of cellulose pulp like it 
pre-liberated wood pulp from the rest of the 
pulp, and mixing gelatinized long fibers with 
the removed long fiber portion. . 

www. 

13. A papermaking composition compris 
ing only the separated long fiber portion of 
a cellulose pulp mixed with mechanically 
gelatinized cellulose. 

14. A method which comprises removing 
the long fiber portion of cellulose pulp from 
the rest of the pulp and mixing mechanically 
gelatinized cellulose with said removed por 
tion. 

0 

In testimony whereof I have affixed my sig 
nature. 

GEORGE A. RICHTER, 
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