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This invention relatesto improvements in the 
production of cellulose materials,and the object 
thereofis broady to provide a processfortreat 
ing vegetable fibrous material,includng woods 
especialy coniferouswoods,insuch a manner as 
to remove the resins and gums from the fibrous 
material without affecting the cellulose constitu 
entsthereof,wherebythecellulose,whetherinthe 
form of fibers or otherwise,may be treated by 
USual methods and/or machines to produce eco 
nomically and profitably materials used in the 
Various industrial arts in Which Cellulose is em 
ployed. - 

The process herein described is adapted to the 
treatment of Vegetabie fibrous materials,includ 
ing plants,fiber-producing shrubs,and the like, 
for the production of cellulose fibers used in the 
textile arts,and may also be employed in the 
production of cellulose pup adapted for treat 
ment to produce other products,such as paper, 
or When nitrated to produce the bases for explo 
sive compositions. - 
The invention includes the process of decorti 

cating and degummingfiber-bearing plants,/such 
as ramie,fiax,jute,sisal hemp,etc.,by means 
Of Which ?he resins and gums are removed,the 
bark released in such a manner that it can be 
easily Separated and the fibers,individualized 
without destroying or deteriorating the cellulose 
Constituents.of the material? 
By the present process relatively inexpensive, 

materials and apparatus may be employed and 
the time required for treatment greatly short 
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ened as compared with other processes whlch are 
commercialy used. - - 
In view of the fact that it has heretofore been 

dificuit to produce ramie fibers which can be 
used in thetextileindustryandwhich when used 
requires.special machines,the present process 
will be described specificaly in relation to de 
corticating and degumming of ramie and the 
?ike,and So individualizing the fibers thereof in 
a relativelyinexpensive andeficient manner asto 
prepare the fibers for direct treatment by usual 
machinesemployedin the treatment of cotton. 
In the usual treatment of ramie, the ramie 

stalks.are decorticated by being fed into a ma 

60 

chinehavingrapidlyrevolvingbladeswhich break 
the stalks into small pieces and leave the bark 
and fiber in long ribbons,part of the gum being 
squeezed out by the beaters,The ribbons are 
then subjected to the action of caustic soda Solu 
tionin a heatedclosedvessel or boilingkierunder 
steam pressure. After having been bolled a 
sufficient time to remove the gum,the material 
is lifted out,the alkali neutralized and the fiber 
thoroughiy washed to remove all traces of the 
chemicals,and the fiber finally dried. There 
after,the fiber is softened by paSSing it through 
a breaker,usualiyin the form of a machine haw 

ing complementaryflutedrollers,Thefber thu8 
treatedissubjected to the operations of dreSSlng 
and roving and when used fortextiles is spun by 
8 wet splnning process. 
Ramie fibers when produced by usual proc 

esses have serrated or toothed edges which pre 
sent a hairy appearance and when the fibers are 
rubbed together in subsequent treatments,such, 
as spinning,they becometorn and also are easily 
broken when bent? - 

It is believed thatthe Serrated or hairy charac 
*teristlcs of the fibers are Caused mainly by the 
extraction of the Waxes which are Contained in 
the naturalfibers,andone oftheprincipalobjects 
of the invention lsto provide a process of treat 
ment of thefibers of ramie,and other fiber-bear 
ing plants of this character,in Such a manner 
that the Waxes wili not be removed?from the 
fibers,thereby not only preserving their lustrous 
appearance,but also preserving the natural 
strength of the fbers,This is 8ccomplished in 
the present,invention by subjecting the flbroUS 
material,such as the stalks of ramie,hemp,fax, 
or other plants,preferably cut into destrable 
staple lengths,to the action of an aqueous,weak 
alkaline,solution in the presence of aluminum, 
capable of dissolving the gums and resins c0n 
tained in the fibrous material,but which is in? 
capable of dissolving the waxes Contadned in the 
fibers,the solution being of insufficient causticity 
to affect the celiulose of the fibers,Tnasmuch as 
the individual fibers of such plants are in the 
form of a single cell comprising mainly celulose, 
treatment by the present process results in the 
productign of fibers in which the waxes arere tained,the strength of the fibers preserved,and 
their lustrous appearance maintained, 

Usuallythe fibers of ramie,flax,hemp,and the 
1ike,are bleached subsequently to the decorti 
cating and degumming process. Bythe present 
invention decortication,degumming,and bleaCh" 
ing may be performed concurrently by the inclu 
sionof ableaching chemicalinthe solution which 
effects the decortication and degumming of the 
fibrous material, a suitable neutralizing agent 
beingemployedto remove the excess of bleaching 
rmaterial. Alternatively,the bleaching of the 
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fibers may be made subsequent to the decortic8 
tion and degumming as will hereinafter more 
fuly appear. 
Any Suitable apparatus may be employed for 

performing the present process,An illustrative 
apparatus is shown in the accompanying draw 
ing,in which, - 
Fig.1 is a view, mainly in vertical section,of 

a series of kiers,and a Suitable basket,to contain 
the material,Supported uponatroliey and adapt 
ed to be transferred from one kier to another; 
and, 
Fig,2 is a similar wiew of sultable apparatus 



2 
adapted to be employed when the fibers are 
bieached subsequently to dec0rtication and de 
gumming. - 

In the performance of the process by the ap 
5 paratus illustrated herein,the fibrous stalks ! of 
ramie,hemp,flax,orthelike desirabiyarefirst cut 
to desirable staple lengths,and placedin a basket 
2 having a reticulated or perforated bottom and 
sides and whichis suspended by suitable Supports 

103 from a cable 4 which passes over a pulley 5 de? 
pendingfromatrolley 6 whichismountedt0traw 
el upon a track T extending longitudinaly over 8 
series ofreceptacles orkiers,Aseries of suchkiers 
8,9,10 and ff,are employed,all of which may be 

15 of substantially identical construction and lo 
cated below the plane of the floor 12,the upper 
edges of the kiers desirably being flush with the 
fioor. 
An aqueous alkaline solution contalning alum 

20 inum,either in the form of finely divided metal 
or in the form of a Sulphate,is introduced into 
the first of the kiers 8. I have found by experi 
ment that a weakaikaline solution containingthe 
following ingredients in Substantiallythe propor 

25tions stated.gives most excellent results, 
Fresh Water-------------------gallons-- 1000 
Tribasic sodium phosphate-----pounds-- 719 
Soda ash------------------------do---- 62.5 

30Aluminum Sulphate--------------do---- 7.8 
I have also found that finely divided metallic 
aluminum may be substituted in the solution for 
the aluminum sulphate in the proportion of ap 
proximately 23.3 0unces of aluminum per one 

35thousand gallons of water. 
The chemicals maybe added to the Water when 

cold and before the basket,contalning the ma 
terial to be treated,is introduced, but better re 
sults are obtained when the material to be 

40 decorticated and degummed is placed in the 
water and the temperature then raised to the 
boiling point,which is between two hundred de 
grees F. and two hundred twenty-five degrees 
F.,and the chemicals thenadded.… 
Any suitable means may be provided formain 

taining the SOlution at a boiling temperature. 
Desirablysteam is forced through a pipe 13 and 
suitable branches 14 therefrom Ieading through 
the bottom of the kier into the material at a 

50 sufficient rate to maintain the temperature of 
the solution at a b0iling polnt,and also to main 
tain a mild agitation of the material bythe ebuli 
tion of the steam passlng through the solution. 
The boiling is continued for from approxi 

55 mately fifteen to approximately one hundred 
thirty-five minutes dependng upon the following 
conditions:? ° - 

1. If the rafaie were in its natural form,i,e., 
about four-foot lengths,the time allowed isabout 

60 one hundred thirty-five minutes,after the solu 
tionhas come to aboil,andifcuttostaple lengths 
1ess thannine inches the time allowedisapproxi 
rnately one hundred five minutes. 

2. Flax when boiled in Said solution for forty 
65 five minutes is found to be suficiently decorti 

Cated for Use? 
3. Other fibrous materials may be allowed such 

suitable timewithinthe aforementioned range of 
70 from fifteen to one hundred thirty-five minutes, 

according to their Condition,and quality,to as 
sure complete degumming. 
The Solution Bnd material may be observed 

from time to time Bnd When the decortication 
75 and degumming of the prgcess is observed to be 
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complete,bark and other materials whlch float 
upon the Surface may beskimmed of, 
The basket may then be ralsed from the kier 8 

and transferred to and deposited in the kier 9 
and subjected to washing,The washing ln thls 
kier desirably may be accompllshed by forcing 
hot water through a pipe 15 and branches 16, 
having suitable valves 1T therein,to fill the kier 
9 and continuously to overflow therefrom through 
an outlet pipe 18. Desirably the basket contain 
ing the material is transferred from the kier 10 
successively to Similar kiers or washing anks 10 
and H where fresh hot water is introduced from 
the pipe 15in like manner. 
The action of the hot Weak alkaline Solution 

in the kier 8 Serves to dissolve the resins and 
gums of the fibrous materla1,thereby detaching 
the fibers from the box and also 1iberating the 
fibers from each other,so that they are individ 
ualized. It is believed that the presence of alu 
minum oranaluminum Salt facilitates and Speeds 
up the action of the alkalis in preclpltating the 
tannic constituents of the fibrous materlals and 
also facilitates the action of the alkali upOn the 
Solublegums and other Constituents of thefibrous 
material,and also in removing Certain of the 
pigments as the fibers when thoroughly washed 
are Substantially colorless. 
If desired the fibers may be bleached by the 

present proce?s during the decortication and de 
gumming thereof byintroducinginto the solution 
contained in the kier 8 a Suitable bleaching ma 
terial. 
In the treatment of ramie sodium hypochlorite 

may be employed as a bleaching agent in the 
proportion of approximately two ounces of Sodi 
um hypochlorite to one gallon of the solution. 
In such instance the fibrous material must be 
waShed by a bath method,there beingintroduced 
between the second and third baths a boiling, 
Solution made by adding one ounce of concen 
trated sulphuric acld to each gallon of Water in 
the bath. 
In thus performing the bleaching concurrently 

with decortication and degumming,the appara 
tus shown in Fig,2 is employed in which the 
basket 2 is carried in like manner by Supports 3 
upon Cables 4 which pass over a pulley 5 depend? 
ing from a trolley 6 upon the track T,the steam 
being Supplied to the kier 8 through the pipe 13 
and branches i4 in the manner above described. 
In this apparatus the kiers 9,10 and 11 are each 
supplied with hot water through a pipe 16 as 
aforesald,but an additional kier 19 is interposed 
between the washing kiers 10 and 1 to contain 
the acid Solution for neutralizing the bleaching 
agent. The proper acld solution may be intro 
duced into the kier 19 through a pipe 20 having 
a valve 21 thereinand the acidsolution heated by 
steam introduced through a pipe 22 having 
branches 231eading through the bottom of the 
tank. ?' 

When the decorticated and degummed fibers 
Contained in the basket 2 have been suitably 
Washed in the kiers 9 and 10they are transferred 
in the basket to the kier 19 where the material is 
permitted to stay ln the acid for a period of five 
minutes or more,afterwhich the basket istrans 
ferred to the kier 11 where the bleached materia1 
is thoroughly washed,after which it desirably 
is thoroughly dried by a forced draft of heated 
air. The bleached material isthen ready for me 
Chanical processing. - 

The material when processed in the manner 
above described may be treated in usual cotton 
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mixing and carding machines and spun,woven, 
or otherwise treated,either alone or mixed with 
cotton,silk,orother fiber,as in usual processes. 

It isimportantto note thatinthe treatment of 
ramie in the manner above described the fibers 
difer materialy from ramie fibers treated by 
USUal proceSSes heretofore employed in that the 
degummingiss0 Complete that USual Carding ma 
Chinery may be employed without detriment to 
the machines,This isparticularly true of card 
ing in which it has heretofore been deemed im 
possible to card ramie because the amount of 
gums or resins,which are retained by the fibers, 
will in a,short time accumulate upon the card 
clothingand clogthe machinery not onlyinjuring 
it, but in many instances producing Such massing 
of the fiberasto injure the machine. The fibers 
when treated bythe process hereln described are 
Substantially free from serrationsor hairs,Their 
flexibility is retained and breakage by abrupt 
bending is substantially eliminated. The fibers 
have greater tensile strength and can be spun 

·into threadswhich present a lustrous appearance 

25 
and when Woven produces a very flexible fabric 
of unusual strength having the appearance of 
high grade linen,The fibers can be readily and 
uniformly dyed either before or afterspinning. 
A further important feature of the invention 

comprises the manufacture of absorbent cellu 
30 

35 

1ose materials from ramie,and other fibrous ma 
terials, of the character above described,by the 
elimination of Such waxes and oils as are re 
tained in the fibers. This may be accomplished 
by treating the fibers produced by the process 
aforesaid with a Suitable solvent,such as naph 
tha,forthewaxes and ols,retainedin thefibers. 
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It is found that when the ramie fibers are thus 
treated they have far greater absorbent quali 
ties than cotton,or other usual fibrous material 
employed as absqrbents. The product thus ob 
tained by the present process is especially suit 
able for use in Surgical bandages,wicks, and 
other purposes in which the highly absorbent 
characteristics of the fibrous material are ad 
vantageous. - 

Hemp,fax,jute,sisal, and other fiber-bear 
ing plants mayalso betreated by the same proc 
ess and with the same chemicals,differing only 
from the process of treating ramie in the period 
of immersion in the heated Solution,The prepa 
ration ofthefibers from suchplantsbythepres 
ent process eliminates numerous,treatments 
heretofore believed to be necessary in the prep 

55 

60 

.70 

75 

aration of the fibers forspinning,etc. - 
Another important feature of the present in 

vention is the application of the present proc 
eSsto the treatment of Wood,especially coniferous 
Wood,in the production of cellulose pulp for use 
in paper making,or other industrial arts,in 
cluding cellulose bases for explosive composi 
tions. * 

In the production of paper pulp,wood chips 
have heretoforebeen usualy treated by an acid 
or a caustic alkaline process for the purpose of 
reducing the chipsto a cellulose composition,the 
Chips being then broken up,either by Crushing, 
beating,or by projecting the same forcibly 
against a steel plate. The treatment of the chips 
in Such acid or Caustic Solution requires twenty 
four hours.or more and in such treatment the 
chips are boiled in the solution under high pres 
sure involving large expense and requiring a very 
considerable amount of time. By the present 
process the wood chips are treated in the heated 
aqueous weak alkaline solution of the character 
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above described at ordinary pressures,the solu 
tion belng maintained at substantially the boil 
ing,point by the introduction of steam under 
preSSure to maintain an ebulition in the kier 
containing ?he material.The time reguired to 
reducethe chipstothe celulose composition may 
vary from mot 1essthan three hours to not more 
than seveateenhours,8cgordngto the character 
of the wood being treated,The chips may then 
be reduced to pup form bysimilar mechanical 
methods,The product wili then be in the form 
of a pulp which may be used in the manufacture,… 
0f paper,If the paper pulp thus produced is 
then thoroughly washed and again treated with 
the samesolution,under the Same conditions,for 
approximately two hours,further reduction will 
be accomplishedwhichwill produce substantially 
pure "alpha" pulp adapted for use in all arts 
using cellulose as a base. - 1 - - 
While it has been found by experiment in 

practical commercial use that the chemicals and 
proportions thereof herein described in respect 
to the treatment of ramie may be employed,it 
will be understood that the proportions may be 
varied,and that other equivalent chemicals,or 
those having like properties and capable of pro 
ducing substantially the same results,may be 
employed within the meaning and scope ofthe 
following clalms,It will also be understood that 
other types of apparatus may be used in the per-? 
formance of the process. 
Having thus described the invention,what is 

claimed as new,and desired to be secured by Let 
ters Patent,is: - - 

1. The process of treating wegetable fibrous 
material which comprises subjectingthe fibrous 
material to immersion for a suitable period 0f 
time in an aqueous weak alkaline Solution,C0m? 
prising a major portion of tribasic Sodium phOS? 
phate and a minor portion of an aluminum-con? 

15 

taining substance,capable of dissolvinggums and, 
resins within the fibrous material and of pre? 
cipitating tannic substances contained in sald 
fibrous material without afecting the cellulose 
of the fibers,and thereafter repeatedly washing 
the fibers to remove the chemicals andthe for? 
eign material which have been.released by the 
action of the solution. 

2. The process of treating vegetable,fibrous 
materia1 which comprises subjecting the fibrous 
material to immersion for a suitable period of 
time in a heated aqueous weak alkaline Solution 
comprising a major portion of tribasic Sodium 
phosphate and a minor portion of aluminum 
sulphate,capable of dissolving the gums and 
resins contained in said fibrous material,but in? 
capable of dissolving the waxes contained in Said 
fibers,and of insuficient caustic?y to afect the 
cellulose of the fibers,introducing steam into the 
solution to maintain the heated solution at sub 
stantially its boiling point,and to maintainebu 
1ition of said liquid efective to facilitate the 
Solvent.action of Said solution. - 

3. The process of decorticating and degum 
ming fibrous plants which comprises immersing 
the fiber-bearing portions thereof for a Suitable 
time in a heated aqueous weak alkaline solution, 
comprising a major portion of tribasic sodium 
phosphate and a minor portion of soda ash in 
the presence of an aluminum-containing sub 
stance,capabie of dissolving the gums and res? 
ins contained in the fibrous material,but of 
insufficient causticity to afect the cellulose of, 
the fibers. - ^? - 

4. The process of decorticating fibrous plants 
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and individualizing the fibers thereof which com 
prises steeping or boiling the fiber-bearing por 
tions thereof,cut to desirable staple 1engths,for 
a Suitable period of time,in an aqueous weak 

5 alkaline solution,comprising a major portion of 
tribasic Sodium phosphate and a minor portion 
of Soda ash in the presence of an aluminum Salt, 
Capable of dissolving the gums and resins con 
tained in the fibrous material,but of insuficient 
Causticity to afect the cellulose of the fibers,and 
maintaining the solution in a state of mild agi 
tation during sadd period. 

5. The process of decorticating fibrous plants 
and individualizing the fibers thereof which com 
prises immersing the fiber-bearing portions of 

10 

15 
the plants,cut to desirable staple lengths,for a 
Suitable period of time,in a heated aqueous, 
Weak alkaline,Solution comprising such major 
portions of tribasic sodum phosphate and minor 
portions of S0da ash and aluminum Sulphate,as 
Will act to disSolve the gums and resins con 
tained in the fibrous material,to precipitate tan 
nic substances and to bleach the fibers without 
removing the Waxes or oleaginous constituents of 
the fibers,but of insufficient causticity to affect 
the cellulose of the fibers,introducing steam into 
the Solution in such manner as to maintain the 
temperature thereof at substantially the boiling 
point and by ebulition to Cause agitation of the 
Solution,thereafter removing the foreign mate 
rial that has been released.by the action of the 
Solution,and thereafter washing and drying the 
fibers, 

6. The process of decorticating and degum 
*ing.fibrous plants which comprises immersing 
the fiber-bearing portions thereof,cut to desir? 
able staple lengths,for a predetermined period 
Of time,in a heated aqueous,weak alkaline,so 
1ution comprising the following chemicals in ap 

40 proximately the stated proportions: 
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Fresh Water ------------------- gallons-- 1000 
Tribasic sodium phosphate------Dounds?? 719 
S9da ash ------------------------do???? 62.5 
Aluminum sulphate---------- -----do---- 7.8 45 
maintaining the solution for said period of time 
at a temperature of approximately two hundred 
degrees F.to two hundred twenty-five degrees F., 
thereafter removing the material from Said so 

501ution and washing the same to remove the 
chemicals and the foreign materials which have 
been released by the action of the Solution and 
SubSeqnently drying the individualized fibers. 
7.The pr0cess of decorticating and degumming 

55 fibrous plants which comprises immersing the 
fiber-bearing portions thereof,cut to desirable 
staple lengths,for a predetermined period of 
time,in a heated aqueous,weak alkaline,solution 

,COmprising the following chemicals in approxi 
60 mately the stated proportions: 

Fresh Water------------------- gallons-? 1000 
Tribasic Sodium phosphate------pounds?? 719 
Soda ash------------------------do---- 62.5 

65 Finely divided aluminum----------do---- 23.3 
maintaining the Solution for said period of time 
at a temperature of approximately two hundred 
degrees F. to two hundred twenty-five degrees 
F.,thereafter removing the material from Said 

70 solution_and washing the same.to remove the 
chemicals and the foreign materials which have 
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been released by the action of the Solution and 
subsequentiy drying the individualized fibers. 

8. Theprocess of decorticatingand degumming 
ramieandindividualizingand bleachingthe fibers 
thereof which comprises immersing the fiber 
bearing portions of the ramie,Cut to desirable 
staple lengths,for a Suitable period of time,in 
an aqueous,weak alkaline,SOlution Comprising 
major portions of tribasic Sodium phosphate and 
minOr portions Of Soda aSh and aluminum Sul? 
phate,together with a,Small portion of Sodium 
hypochlorite,acting to dissolve the gums and 
resins contained in the fibrous material,t0 pre 
cipitate tannic Substances andto bleach thefibers 
without removing the waxes or oleaginous con 
stituents of the fibers,but of inSuficient CauS 
ticity to afect the cellulose of the fibers,intro 
ducing steam into the solution in Such manner 
as to maintain the temperature there0f at sub 
stantialy the boiling point and by ebulition to 
Cause agitation of the Solution,thereafter re 
moving the foreign material that has been re 
leaSed by the action of the Solution,subjecting 
the fibers to the action of a mild Solution of Sul 
phuric acid,and then washing and drying the 
fibers. 

9. The process of producing cellulosepulp from 
W00ds C0ntaining gums and resins which com 
prises immersing chips thereof for a Suitable 
period of time in a heated aqueous weak alkaline 
Solution,comprislng a major portion of tribasic 
Sodium phosphate and a minor portion of soda 
ash in the presence of an aluminum-containing 
Substance,capable of dissolving the gums and 
resins contained therein,Subsequently reducing 
the chips to pulp,and washing the pulp. 

10. The process of producing"alpha" cellulose 
pulp from woods containing gums and resins 
which comprises immersing chips thereof for a 
suitable period of time in a heated aqueous weak 
alkaline Solution,comprising a major portion of 
tribasic Sodium phosphate and a minor portion 
0f an aluminum Sulphate,capable of dissolving 
the gums and resins contained therein,subse 
quently reducing the chips to pulp,washing the 
pulp,again treating the pup in a like solution 
for a relatively short period of time,and finally 
thoroughly washing the pulp. 

11. The process of producing"alpha"cellulose 
pulp from Woods Containing gums and resins 
which comprises immersing chips thereof for a 
suitable period of time in a heated aqueous,weak 
alkaline,solution comprising the following chem 
icals in approximately the stated proportions: 
Fresh water---------------gallonS-- 1000 
Tribasic sodium phosphate-pounds?? 700 to 750 
Soda ash ------------------- do--?? 60 to 65 
Aluminum Sulphate----------do---- 7 to 10 
maintaining the solution for Said period of time 
at a temperature of approximately two hundred 
degrees F.to two hundred twenty-five degrees F., 
thereafter removing the chips from saidsolution, 
disintegrating the same to produce pulp,and 
washing the pulp to remove the chemicals and 
foreign materials which have been released by 
the action of the Solution,again treating the 
pulp by the Same Solution in approximately the 
Same proportion for a lesser period of time,then 
thoroughly Washing and drying thepulp. 

- FRANKLIN R. CHESLEY,JR. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2.073.682., - March 16, 1937. 

FRANKLIN R. CHESLEY,JR. 
It is hereby certified that error appears in the printed specification 

of the above numbered patent requiring correction as follows: Page 4, 
first column,1ine 53, c1aim,for "subseqnent1y" read subsequent1y; 
1ine 64,claim 7,for "-----do----23.3" read----ounces---23.3; and that 
the said Letters Patent should be read with these corrections therein 
that the same may Conform to the record of the Case in the Patent Office? 

8igned and sealed this 25th day of May,A,D,1937, 

- Henry Van Arsdale 
(8ea1) - Acting Comissioner of Patents, 

  


