10

20

40

45

50

UNITED STATES

PaTEnT OFFICE.

HENRY CARMICHAEL, OF MALDEN,

MASSACIUSETTS.

PROCESS OF TREATING FIBER WARE.

SPECIFICATION forming part of Letters Patent No. 395,951, dated January 8, 1889.

Application filed April 13, 1887, Serial No, 234,689.

——ammr a1 a =wwrmmer rrm o=

To all whom it may conceri:

Be it known that I, HENRY CARMICHAEL, a
citizen of the United Sm‘res residing at Mal-
den, in the county of Middlesex and State of
Ma.fssa:ehusetts,. haveinvented certain new and
useful Improvements in the Process of Treat-
ing I'iber Ware; and I do declare the follow-
ing to be a full, elear, and exact deseription of
ﬂlb 111?‘911‘[1011 such as will enable others
skilled in the art to which it appertaing to
make and use the same.

1T'hig invention relates to a novel process for

IS espeemlh‘ adapted, among other things, for
the treatment of articles l'nﬂ.de of wood pulp
or other analogous fiber.

Prior to this my present invention articles
made from pulp fiber have been indurated,
as disclosed in former patents granted to me,
by subjecting them to the 10‘[1011 Of. hquld
baths of hot linseed-oil, colophony, asphalt,
&e., and subsequently HlleE‘thll“ them to a
substantially high temperature for a consid-
erable lenoth of time, by which the oil, co-
lophony, &e., in the-mass is oxidized or hard-
ened.

It has been found in practice when articles
of pulp fiber have been treated as above de-
sceribed that the linseed-oil orv other indurat-
Ing substance either did not penetrate suffi-

ciently into the intervior of the article or if it
did 1t penetrated in such quantities that the

porous spaces ol the artiele would be filled or
plugged up with the said indurating sub-
stance, so that the'subsequent ingress of OXY-
ﬂ'eu-—-—n.;mwh* heated air—would be prevented
or retarded, thus preventing or retarding the
oxidation of the indurating Substance. This
18 especially true if the oil or other indurat-
ing substance be forced into the fibrous article
under pressure. Ifibrous articles treated as
above described are hard, resilient, and im-
penetrable; but when Dbroken or cut they
show uneven structures, decreasing in density
from the surface inward, the centers being
usually spongy and unaffected by the process
which has hardened the exterior portion.
T'his invention has for one of its objects to
etffect a uniform distribution of the linseed-oil
or other indurating substance throughout the
fibrous mass or article, whereby the whole
body or substance of the article is uniformly

treating or indurating fibrous materials, and
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supplied with: the indurating material; and,
further, the invention is (](1‘%1“11(‘(1 to leave the

NS Ot fibrous material Whle 1 has been thus
uniformly saturated with the indurating sub-

stance in such povous condition that 1t is.

acted upon throughout hyv the heat, and the
o1l or other indurating snhsfance 18 thor-
oughly oxidized uniformly throughout the
mass. I accomplish this feature of my in-
vention by dissolving the indurating sub-
stance in a suitable soly ent, which acts as a
vehicle or earrvier to convey the indurating
substance into the interior of the fibrousmass
or article, the saild solvent, when a volatile
solvent is used, being subsequently expelled
from the fibrous mass or article, leaving the
indurating substance in condition to be easily
and quickly acted upon by the oxidizing
ﬂ.ﬁ(?‘llt |

Tlm oil or other indurating substance, be-
ing dissolved: innaphthaorother suitable 's0l-
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Vuﬂ will, as 18 well known, be carvied more

e Ldilv and will be unifor mh diffused through

the mass; but the unitorm diffusion in this
case 1s not so important a feature as the uni-
form oxidation. The removal of the solvent
by evaporation leaves the oil adhering to the
fiberswith minute passages and cells orspaces
which were occupied by the solvent open to
the access of air, so that when heat is applied
the mass is thoroughly oxidized by heat and
the presence of oxveen lhmuwlmnl [he mass,
and by this step in the process, n eomwetmn
with the heati 1o, as herein (lesenbe(l,.there 1S
secured not only a uniform diffusion of the
mndurating material, but a uniform oxidation
of the same,
plished were the pores clogged with oil or
other nndissolved material. I

In practice the hygroscopic moisture is

preferably first removed from the article to

be treated, which 1s then immersed in a bath
composed of an mdurating substance, which
may be hmseed or other oil, colophony, or
other resin, asphalt, or mmlunolh substance,
or a mixture of these dissolved in a auliable
solvent—such, for instance, as naphtha, tur-
pentine, benzine, bisulphide of carbon, or

other suitable solvent.

To enable my invention to be clearly un-
derstood, I will deseribe the process with the
substance

1l umtmp

which. could not be accom-

preferred by me—

S50

90

95

100




z 305,051

namely, 4 mixture of equal ]}-:11 ts of Tinseed- ‘ ecual parts of linseed- oil and resin and naph-
oil and colophony or other resin. tha; but 1 do not desire to confine myself to
- A mixture of equal parts, by weleht, of Tin- these proportions, as the same may be varied 65
seed-o0il and colophony 18 {liamh{_ul in an {1(*01:;1(1111(}_- 1{} ﬂm nm;um o[ Hw Llil(‘l(‘ to ])e

5 equal volume of 11:1]111111.{1*;111{1111{1 article to be
treated is immersed in the solution or bhath
thus formed, it being leit wam ]}wluml}]\

]_ 11.;-1,\- e hm_ ¢ln (l_ oser 11._) ed 1..11. ¢ 1 11{11.11 ating Sub-
stanees as a mixture of equal parts of lin-

until bub hlek coase 10 eseape, usually about | seed-oil and vesinsg but I do not desire to 7o
{ive minutes, the artiele betng at :-«1.1{._.11. time | limit mysell to this mixfure of linsced or
10 thoroughly saturated. other oil alone, as colophony or other resin- J
i

When naphtha is used, the operation should | ous substanee alone may be used with good
e condueted 1n a cover ml vessel on account | results.
of the volatile nature of thenaphtha,  When By the process above deseribed the fiber of 75
ihe article is dense, pressure may be em- | the article is indurated, while the artiele or

15 ploved to facilitate the infroduction of the | mass as a whole is porous.
indurating solution; or the aiv may be exs- If now it is desired to render the article or
hausted from the arficle before ‘iwmmn 1L 1SS as & w]ml{*, as well as the individual

W Hll Hw lmlum "i'nn mln‘i'i{m ! lw 11:1]}11Hm fihers thereof. in

fihers thercof, inaccessible or 11111;{41(‘111'%1)]0 to co-

- liquids, the said article or mass is immersed

20 illnmm N lw uul | AT oN mih it Hm lnm w] m'hmiwl with hot linseed-oil or a mixture
oil or colophony or other indurating sub- | thercof with of ther substances—such as ¢o-
stance, so that the fibers i the center ol the | lophony, &e.—and subjected toa second hake-
article hecome satwrated or impregnated with | ing, the pores of the article or mass being 5

{he linseed-oil and colophony tosuhstantially | thus stopped up or closed, thus preventing

{he same degree as the fibers al the surface of | liquids from penetrating into the interior of

{he article. The article saturaied with in- | the artiele or mass. |

durating substance and naphiha or other sol- In practice the naphtha or other solvent

vent is removed from the bath, and the naph- | will preferably be distilled oft from or out of go

ta

{r:

tha or other solvent is expelled from the arti- |

cle by spontancous evaporations or by arti-
ficial heat, it being preferred to heat {hie sat-
urated miu de in a closed vessel, from which

the fibrous material in a separate or distinet
apparatus from that in which the baking
step of the process is carvied on; but 1t is
evident that bhoth steps may be carrvied on in

the naphtha is distilled ;111«1{()11(1{111*-«41{1 inthe ' one apparatus—as, for instance, the baking- 93
usual manner, it heing thus recovered to be | oven.
nsed again, I ¢lain—

The naphiha or other solvent merely acts The art:or method of freating arvticles of
mechanically as a cavrier or vehicle for the pnlp or other fiber, which consists, {irst, In

L
{1

induratine substance fo conduet the latter in Csaturating the artiele with a solution of in- 100
il 'i*i."mz#];,'-—4.11\-1<.l{,_=.~<.l. state 1o the center or inferior © durating substance: second, frecing the arti- )

4o of the nrticle. ¢le from the solvent, and, Tastly, aubjecting

After freeine thearticle of wh nt and leay- @ the artiele freed from ‘-u'}"l\"'{ml, bhut conta‘ning

ine the fibers of the artiele nupnuwmh_w_l_ with | the indurating substance, o a baking process,
linseed-oil, the said article is subject yd to a | whereby the induratimg mtlmmm in the fiber ros
baking process, which consists in subjec ting s oxidized or hardened, substantially as and

45 the 1111{*10 fo o heat nreferably approxi: 1f- f_{__.}t' the purpose apwmwl
ing 270" FVahrenhelt in a ve ntilated oven for © 2. The art or method ol treating articles 0'{’
about ilnw hours, more or less, or until the . Imlp or other fiber, which consists, fivst,
irritating fumes of oxidizing ml cease to be - satwrating the _ll.1_,l.{,*1(___". with a mlulum of In- 110
civen off, DBy this baking process the oll | durating substance; u{"t(*mul frecing the arti-

to in the liber, hoth ai the center and surface of | ¢le from the solvent . third, subjecting the
the article, ix oxidized, thus venderving the | avticle freed from wlu i ]}111((;111 aining the
fiher impervious to lguids. The articele, al- indurating substance, to *1 baking process;
ter heing haked, as deseribed, possesses @ tourth, subjecting the balked article toabath 113

structure like cork. I i« lieht and nnminw ku ul, mul Llhﬂg,
55 porous, vet practieally water-proot. It has ¢
smooth and even structure and resembles
somewhat the best qualities of box-wood,

thoueh without any decided erain, while 1t1-~,

vesienlar s 0f .l__i]'m_..(;,(_{ m_l. ik

slan 'ti_:il."l'_l_y N4 thw th {l |
In testimony whereof Taffix my signature in
presence ol two witnesses.

- ¢ b L e FE— W

very flexible and elastic and ]>-:)*-c-,t“~¢-.eh nare- IHHENRY CARMICHAKIL.
6o markable deerce the property of rvesisting | Withesses:
Dlows and fracture. [ HExRY I9. QUINT,

(UHAS. STEERI,

I have described the bath as composed of
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