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To ail whony it may conceri:
Be it known that I, WILLIAM LATIMER, of
Wilmingten, in the eouﬂty‘ of New Hanover
and State of North Carolina, have invented a
new and useful Improvement in Processes of
Making Fiber from Pine-Needles,

seription.

My invention is in the nature of a new and |

improved process of treating the leaves of
pine and other coniferous trees, commonly

known as “pine-needles,” for the purpose of |

producing a fiber for various uses in the arts,
but more especially a fiber adapted for weav-
ing a textile fabrie for making bags for in-
closing cotton-bales and other articles.

Heretofore attempts have been made, ex-

usually employed being to.boil the leaves in
an alkaline bath, and then to wash out the solu-

tion and disintegrate the fiber mechanically;

but a long strong fiber has not been produced
and S‘lebtmltlal Tfabries could not be woven

from the same.
My process consis(s 1n 1]1@ peculiar method

hereinafter claimed of treating the stock prior

to the mechanical rubbing and breaking up
of the same into finer filaments, whereby the
fiber is preserved long and tough, as it lies in
the needles, and is not broken up and short-
ened in staple by this mechanical action.

My process 1s founded nupon the discovery
that the organic growth of the pine-needles
occurs in lm ors olf an entirely different ma-
terial that requires different treatment. Thus

the outer coating is of a hard silicious nature,

somewhat similar to the surface ot pa-lm-learf,
while the inner portions are of a resinous,
oummy, and pulpy nature, in which are em-
bedded the fibers, Thisouter coating requires

if this active treatment be continued through

~the inner lavers it eats away and destroys the

45

strength of the fiber, so tl
Sess E;llfﬁ_f‘lellt %trenﬂth to stand the subse-
quent mechanical separmf;ion, and is so weak-
ened and broken in staple that the fibers are
too-short to be successfully woven. On the
other hand, if a less active treatment be em-

nloyed from the beginning of the process the |

of which

the following is a full, clear, and exact de- | method of treatment hereinafter claimed,

~a very active treatment to remove it, and yet | nearly the grating C.

1at 16 does not pos-

silicious coating is not attacked, and the heat
of the boiling processsolidifies and carbonizes
the gums and makes the stock hard and brlt-
tle w1’fhout separating the fiber.

My process is designed to overcome these
difficulties; and to ﬂmt end 1t consists in the

which I will now proceed to describe with
reference to the drawing which forms part of
this specification, and which represents a ver-
tical section of an apparatus applicable to

my improved process.

I first place the pine-needles in a suitable

vator tank, A, which may be made of cast-iron

or other suitable material and of any desired
size and shape. These tanks areeach provided
with a coil of perforated steam-pipe, B, in the

tending through a series of years, to produce | bottom, around the sides of the tank, and ex-

a useful fiber from pine-needles, the method @ tending out through the tank, where it may be

fitted with a valve, 0, for controlling the admis-
sion of steam to and shutfing it off from the
coil. Afiertheneedles are placed in the tank
a grating or other cover, C, 1s made to bear
down upon them by means of screws D D, ap-
plied to the ends of any number of binder-

bars, E, so as to tightly compress the needles

in the vat or tank. A water-inlet-valve con-
nection, I, is furnished near the top of the
tank and a suitable water or solution outlet-
valve connection, G, at 1ts bottom.

My process 1s as follows: The tank is first
provided with a charge of the needles, which
are preferably in a green state. 'The 01‘&ti110‘
C is then forced down by the screws untll the
needles are tightly compacted into a small
compass. T'he object of this 1s to get them in
such small bullk astoallowa minimu m amount
of the alkalinesolution to be used, thus econo-
mizing this reéagent. A solution of caustic
soda in water is then allowed to flowinto the
tank through valve F until its level rises to
The strength of the so-
lution is preferably about three to four per
cent. of soda to the weight of the charge of
the needles; but a slight variation of the
quantity either way may be permitted. Steam
is now turned on through coil B, and the con-

tents of the vat are boiled hard at 212° Fahr-

enheit for ten or fifteen minutes, or until the
ebullition of the water causes a head of foam
to rise up above the level of the grating,where
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-ters,
them sufficiently to permit their removal does
~drawn

it remains., This step constitutes the active
treatment necessary to remove the outer sili-
cious coating of the needles, and the foam 1s
the result 0[ the gelutinous mass of soluble
olass formed M the union of the soda with
nh(l silica forming silicate of soda.  After the
few minutes of active Doiling the serews are

mass allowed 1o (‘l-]_]ﬂ.l'ld and the liquor al-
lowed to homogeneously soak through the
entire mass. The steam is now partially cut
off, so that boiling entirvely ceases, and only
enough steam 1is left to maintain the whole
mass at a slow digestion for about ten hours
at a reduced temperature, which may vary
from 70° to 208" Fahrenheit. This reduced

temperature effects the gentle saponification

and solution of the gummy and pulpy mat-
and while r*onveltang and dissolving

not attack the cellulose or woody fiber, and
does not weaken 1ts tensile strength, but
leaves the fiber the full length of the needles,
strong and tough, and able to resist the sub-
scquent rubbing and mechanical subdivision
without shortening its staple. After the nee-
dies have been thus cooked the solution- is
drawn off from the tank through valve G. 1
then subject the product or Q()U]x@d needles to
any number of successive washing and steep-
ing operations in clean water, subject to the
action of heat. 'Thus, for instance, I next fill
the drained tank with clean water and again
turn on the steam and gradually increase the
heat of said water, which foods the cooked
needles, to from 180° to 200° Fahrenheit. 1
then shut off the steam and allow the water
toremain in the tank and cool gradually for
about fwelve hours, more or less, as desired,
and after the water has cooled sufficiently 1t
is drawn out of the tanlk, T'he vat or tank is
then filled a second time with eclean water,
and the steam turned on to gradually heat
1t to a TE"IHPE‘I‘{ITU re of from or between 150°
to 180° Fahrenheit, more or less, and after-
ward the steam 1s shut off and the water
allowed to remain in the tank and cool, as
hefore, and when sufficiently cool is run off
from the tank. This second washing and
steeping of the product will be at a lower
temperature than the preceding one. After
this I usually fill the tank a third time with
clean water, tnrn on steam, and heat the wa-

ter to a still lower temperature than the pre-

00(1111;;1 soaking—say to about or between 100°
(o 150° Fahrenheit—and then shut off the
steam and allow the water to cool gradually.
This completes the soaking process, and the
last or third water may cither he run off in n
few hoursor be allowed to remain on the nece-
dles for several days without injury to the

‘same,which latter may then be removed from °

thetank. Theneecdles now presenta transpar-
ent amber-colored appearance, and contain
only the cellulose orfliber, and then are ready
to be subdivided into filaments by mechanical
actionon a 1*ub13ing

released, and the grating C is raised and the !

or decorticating machine.
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One or more of these soakings might be dis-
penged with, and the needles or product be
removed for working after the second soak-
ing operation; but the fiber will not be as
clean or b:righi-j and the longer the needles
soak the better m]d 0]0:11‘1(—}1' wi]l 1"}{1 1’]10 pm-
duct or fiber.

soaked as many me& as desn_* ld_, 311(1 efwh
time the needles are soaked they would be-
come more transparent and the fiber cleaner.
The temperature of the water in all of these
ﬁ’ﬂ‘;hl]lgh must not he allowed to Tall below

70° Fahrenheit.

The object of the repeated washings at suc-
cessively lower temperatures 1is to Ssecure
the eradual shrinkage of the fibers, and the
oradual closing of the cells and pores and the
squeczing out, by contrac T'i(m 0{’ ﬂm f'=-'m'1’1~
11111”1f>—1ﬂ.;111(11"-, from said
101111{111}0 warm solution, so Hmt 11 mfm, ]w
away and the fiber left perfectly
clean.

The great merit of my process, it will be
seen, lies in the fact that the processof elimi-
nating the fibers does not shorten its staple
and weaken if, and its greatlength and tough-
Ness p(_n]nl.t.s,lt to be spun and w oven into
tabries upon the ordinary jute machinery,
which per mits of the economical production
of the fiber and its quo('esaml use for cotton-
bagging and analogous use

I-Lwnm thus deseribed nw thvention,

what

I claim as new, and desire to secure bv Let-

ters Patent, 18—

1. The process herein described for treat-
ing pine-needles for making fiber for spin-
11111,{_3, and weaving into textile fabrices for bag-
oing and for M]wrpmpmm which uansm
first actively boiling the needles for a few
minutes in an alkaline solution until a head
of foarn is raised, then lowering the tempera-
ture to below 1_]1& hm]_u_t a-point and slowly di-
gesting the mass for a period of ten hours,
more or lesg, and then drawing off the solution,
and washing the mass with pure water, sub-
stantially as shown and deseribed.

9, The process herein described of treating

_pine needles tfor -making fiber for spinning

and weaving into 1(111110 fabries for bageing
and other 1}111._]__}05(&&,, which consists in first

Cactively hoiling the needles for a few min-

utes in an alkaline solation until a head of
foam 1s raised, then lowering the temperature

below the hmlmﬂ-pmm and slow ly digesting
the mass for ten hours, more o _le&f;, and then
draining off the soln tion and subjecting the
cooked needlestoa series of suceessive wash-
ing and steeping or soaking operations in
clean w afer, each ol said ‘.‘s""L%]llll“ﬂlltl soalk-

1ng fﬁ)l’)tﬁl.'fl.-li(;)ll.‘-:» beinge at a lower tmu 1:_1(H.1...11_ ure
than the preceding one, substantially
specified. |

WILIITAM LATIMER.
Withesses: |
SOLON (. IKEMON,
CHAS. A. PETTIT,
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