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This invention relates broadly to the im-
pregnation with thermoplastic agents, of po-
rous or bibulous substances to impart thereto
waterproofing or other desired properties

¢ flowing from the use of such agents, and while

this invention relates more. particularly to
the impregnation of fibrous articles, such as
“tubes, formed from cellulose pulp with ther-
moplastic agents which impart water resist-
10 ance and strength thereto, and my invention
is hereinafter explained in detail in connec-

tion with the treatment of fibrous tubes with
pitch, I desire to have itunderstood that there-

1s no intention on my part to limit the inven-
15 tion to any particular form of fibrous sub-
stance, or to any specific bituminous or other
‘thermoplastic  agent. The thermoplastic
material employed is preferably one which
does not tend to ooze from the impregnated
20 product or render it sticky even under ex-

treme solar heat and at the same time is con- .

vertible by heat into a liquid of sufficiently
low viscosity below the charring temperature
of the articles to impregnate them thorough-
ly in a reasonable period. Pitch has been
found suitable for this purpose, but difficulty
is sometimes experienced in obtaining thor-
ough impregnation even with this material.
This is a serious matter, for unless articles
such. as' tubes are thoroughly impregnated,
they may absorb while in use an excessive
amount of moisture from their surroundings,
and as a result become soft and weak. In
the mill, samples when taken at random from
a batch of freshly impregnated tubes and
cut are sometimes found to have white or un-
impregnated areas, and in such cases the
whole batch must be returned to the baths
- of pitch and impregnation continued. When
this difficulty results from faulty beating
practice, that is, when the pulp has been gela-
tinized to such a degree that too dense a tube
wall results, it may be readily detected and
obviated, but it frequently arises even when
the tubes are made from properly beaten
ulp.
P Iphave observed that the difficulty of se-
curing complete impregnation of the tubes in
a reasonable period is usually caused by the
accumulation in the pitch of gummy and solid
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components originally present therein, and
to fibrous material coming into the pitch from
the tubes and perhaps in partially charred
condition as a result of long contact with the
pitch. The fact is, that whereas new pitch
employed as the impregnating material may
have a softening point of 170° F., a free car-
bon content of 7% to 8%, and an Engler vis-
cosity of 12 to 16 at 300° F., the same batch of
pitch when old, that is, after repeated use in
the impregnating tank, may have a softening
point of 180° to 184° F'., a free carbon content
of 20%, and an Engler viscosity at 800° F. of
26 to 28. It is found that fresh pitch usually
penetrates through the tube wall in, say, six
to eight hours, at a temperature of 300° F
and under a pressure of about 75 pounds per
equare inch, but as the age of the batch of
pitch increases, the time required for com-
plete impregnation gradually increases, even
though fresh pitch is continuously being add-
ed to compensate for that removed by the
tubes and for losses, and at the end of five or
six weeks the time necessary to effect com-
plete impregnation may be twelve hours, or
even longer. Because of the changes which
occur in the pitch, it is difficult to maintain a
uniform production .schedule in the mill.
Labor, steam, and power are also consumed
in the further treatment of tubes which rou-
tine tests show to be imperfectly impregnat-
ed. In order to maintain production as high
as possible and to avoid the danger of produc-
ing incompletely impregnated tubes, it has
heretofore been the custom to bleed off a cer-
tain amount of pitch from time to time, and
at longer intervals to drain the impregnating
system entirely and refill with new pitch.
The old pitch has either been burned as fuel,
or dumped, and has represented a consider-
able loss. It hasbeen found that the addition
of flux such as wax tailings to old pitch in-
creases its useful life to a certain extent, as it
serves to decrease viscosity, but the addition
of only a comparatively small quantity of flux
is permissible, since otherwise too great a
lowering of the softening point is effected.
Moreover, fluxes such as wax tailings are
much more expensive than pitch, and while
they increase the useful life of the pitch, they
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do not affect the solid and gummy compo-
nents, the continued accumulation of which
may more than offset in a comparatively short
time the advantages gained through their
use.

An object of the present invention is to
make possible a thorough impregnation of
fibrous articles such as tubes in a shorter pe-
riod, using molten thermoplastic impregnat-
ing material, such as pitch existing as a con-
tinuous medium or phase and, having solid

or gummy components naturally associated

therewith and/or picked up from previous
impregnating treatment.of .similar articles.
Another object is to make possible an indefi-
nitely repeated use of tlie same impregnating

- material with little if any necessity of drain-
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ing such material from the system. I have
found that these objects may be attained if

; the solid or gummy components present in

the impregnating material are reduced to par-
ticles of impalpable fineness, as by passing
such material through a colloid mill. Tests
show that when pitch is colloided, it pene-
trates into and impregnates fibrous articles
such as tubes with remarkable facility. For
instance, colloided fresh pitch will complete-
ly impregnate tubes in three to four hours,
as against six to eight hours for the original
pitch, and old pitch such as is usually dis-
carded from the system, will effect complete
impregnation in seven to eight hours, as
against incomplete impregnation even in
fourteen to sixteen hours with the corre-
sponding uncolloided material. In a test run
on tubes using fresh, uncolloided pitch, the
pitch ratio (i.e., ratio of weight of pitch ab-
sorbed to weight of fiber) was 0.36 after a
four-hour immersion at 300° F. and under 75
pounds pressure, whereas in another test us-
ing similar colloided pitch under similar con-
ditions, the pitch. ratio was 1.85. Sections
cut from the impregnated tubes cof the first
test showed white rings of unimpregnated
fibrous material about twice the area of the
bordering black rings where pitch had pene-
trated from the outside and inside of the tube
wall, while similar sections cut from the im-
pregnated tubes of the second batch indicated
complete impregnation. In similar tests us-
ing uncolloided old pitch, the pitch ratio was
0.58 in four hours, and this ratio was in-
creased to only 0.61 in eight hours, whereas
when using similar colloiged pitch under the
same conditions, the pitch ratio was 0.98 in
four hours, and 1.11 in eight hours. Sections
cut from tubes treated for eight hours showed
white rings in the ease of the uncolloided old
pitch, while complete impregnation was evi-
dent in the case of the colloided old pitch.
With the foregoing and other objects and
features in view, the present invention may
best be understood from the following more
complete description thereof when taken in
conjunction with the accompanying- draw-
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ing, which illustrates more or less diagram-.
matically and conventionally an impregnat-
ing system such as may be employed in prac-
ticing the present invention.

While not limited thereto, the present in-
vention will be described as applied to the
saturation of fibrous tubes with pitch. Such
tubes may be made by winding a web of cellu-
lose pulp on a mandrel until the desired wall
thickness has been produced, whereupon the
tube may be removed from the mandrel and
dried. The successive convolutions of a tube
so made are sufficiently matted togetlier to
form a substantially homogeneous wall which
when dry is comparatively dense and hard,
particularly when the pulp has been more
or less gelatinized before web formation.

Referring to the drawing, 1 represents a
pipe through which molten pitch at suitable
temperature may be passed selectively from
a suitable source of supply to valved pipe 2 or
3, respectively discharging into reservoirs 4
and 5, shown arranged side by side, the pitch
being heated in the reservoirs to the desired
temperature, as by steam coils (not shown).
The reservoirs 4 'and 5 are respectively pro-
vided with valved pipes 6 and 7, through
which the pitch may be discharged into a pipe
8 leading to a colloid mill 9 of any suitable
type, say, one whose rotor is designed to make
2,000 to 5,000 R. P. M., to have a peripheral
speed of 5,000 to 20,000 feet per minute, and
to be separated, for instance, about .002 to
.004 of an inch from a stator, or from a second
rotor turning in the opposite direction. The
pitch in passing through this narrow clear-
ance between ' the relatively moving parts.
undergoes.a shearing or cutting action which
disperses, emulsifies, or otherwise homoge-
nizes various components present in the pitch,
the solid and gummy components being re-
duced to particles of impalpable fineness.
The colloided pitch- passes from the mill 9
into an outlet pipe 10. and is forced by a
pump 11 through a pipe 12 from which it may
be selectively delivered through valved pipes
13 and 14 into the reservoirs 4 and 5, respec-
tively. A batch of pitch to be colloided may
thus be fed into either one of the two reser-
voirs, or withdrawn from either reservoir and
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passed through the colloid mill, and dis- .

charged into the other reservoir, conditioned
for use as an impregnating material. The
drawing shows each of the reservoirs pro-
vided with a valved pipe 15 communicating
with & pump, 16 which delivers the pitch
through a pipe 17 and thence through a
valved pipe 18 into an impregnating tank
19 which may be provided with suitable heat-

ing means (not shown). Before being im-

pregnated, the tubes contain air and more or
less moisture, even though they have been
subjected to apparently complete drying, and
this moisture, when the articles are immersed
in the hot pitch, is converted into steam,
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which with the air escapes from the articles
and produces more or less foaming. The
foam thus produced is allowed to escape by
opening a valved pipe 20 shown communi-

-cating with the top of the tank 19 and dis-

charg'ng into a tank 21, from which the set-
tling pitch may be withdrawn through an
outlet pipe 22 and returned by a pump 23
through a pipe 24 and thence selectively
through valved pipes 25 into either one of
the reservoirs 4 or 5. The pitch may be de-
livered into the tank 19 at from 290° to 300°
F., as this allows for the cooling effected by
the tubes, the pipe 20 to the foam tank being
open, so as to permit free foaming of the

-saturant due to the escape of steam, air, and
other gases from the voids and interstices of-

the tubes. i : ‘

After a suitable supply of pitch has been
delivered into the ‘tank 19, communication
with the reservoirs 4 and 5 is cut off and the
pump 16.is operated to remove pitch from
the bottom of the tank by a valved pipe 26
and to return it through the pipes 17 and 18

to the top of the tank, this circulation being

continued and impregnation of the tubes be-
ing effected under a pressure of, say, 90
pounds. When impregnation has been com-
pleted, the valved pipe 18 may be closed and
the pump 16 operated to withdraw the un-

- consumed pitch from the tank 19 through the

pipe 17 and thence through the pipe 27 hav-
ing a pair of valved outlets 28 for returnipg
the pitch into either one of the reservoirs
4and 5. Fresh pitch may be added to the re-
turned pitch to make up for that absorbed by
the tubes or lost, whereupon it may be passed
through the colloid mill, as previously de-
scribed, before again being used. :
While the apparatus as thus described is
designed for conditioning pitch before its use,
if desired the apparatus may be designed so
that a portion of the pitch being circulated
from the bottom to the top of the saturating

tank may be put through a colloid mill. That

is to say, while impregnation of the tubes
is being effected in the tank 19, the pump 16
may be operated to deliver a major portion
of the pitch through the pipes 17 and 18 to
the top of the tank, while the rest of the pitch
may be by-passed, as shown, through a colloid
mill 30 before being returned to the top of
the tank, so that the pitch may be undergoing

cconditioning while being used. This may be

done to advantage even though the pitch has
initially been colloided, since it is likely to
pick up solids which interfere with impreg-
nation by contact with the tubes, so that both
mills for effecting the initial colloiding and
for colloiding the by-passed portion have
been shown on the drawing at 9 and 30, re-
spectively, though it should be understood
that either may be omitted, if desired.

. By the process of the present invention,
solid or'gummy components present in pitch,

3

which usually fill and plug the outer pores
and interstices of the tubes and thus retard
impregnation, are broken up into ultra fine
particles and uniformly dispersed through-

out the pitch so that they pass into and ¢

thi‘)ough the fine pores and interstices of the
tubes. -

In such case, it may therefore be of greater
advantage than heretofore to add fluxes to

the pitch to lower its viscosity, as the useful

life of the flux as well as the pitch is greatly
increased, and the benefits gained by the use
of the flux thus realized for a much longer
time. One may also successfully employ
pitch of higher carbon content than hereto-
fore suitable, as the carbon is reduced to ultra
fine particle size along with the other solid
and gummy components of the pitch.

Having thus described certain embodi-
ments of this invention, it should be evident
to those skilled in the art that various changes
and modifications might be
without departing from the spirit or scope
of invention as defined by the appended
claims. - : : :

Iclaim:

1. A process of impregnating fibrous sub-
stances with molten thermoplastic material
having solid or gummy components asso-
ciated therewith, which comprises reducing
such components of the molten material to
particles of impalpable fineness, and treating
the substances with the molten material.

2. A process of impregnating fibrous sub-
stances with molten thermoplastic material
having solid components owing to previous
contact with such substances, which com-
prises reducing such components of the mol-
ten material to particles of impalpable fine-
ness and dispersing it through the material,
and treating the substances with the molten
material.

3. A process of impregnating fibrous sub-
stances with molten pitch, which comprises
colloiding such molten pitch to reduce the
solid and gummy components associated

‘therewith to particles of impalpable fineness,
and treating the substances with the molten.

pitch. 4 .

4. A process of impregnating fibrous ar-
ticles with molten pitch associated with solids
picked up from previous contact with similar
articles, which comprises colloiding such mol-
ten pitch to reduce its solids content to fine
particle size, and treating the articles with
the molten pitch. .

5. A process of impregnating fibrous ar-
ticles with molten pitch associated with solid

and gummy components which tend to plug’

the pores of such articles, which -comprises
reducing such components of the molten pitch
to fine particles capable of passing through
the pores without plugging them, and im-
mersing the articles in the molten' pitch.

6. A process of impregnating fibrous ar-

made therein
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ticles with molten pitch associated with solid
and gummy components, which comprises

colloiding such molten pitch, adding a flux, -

and treating the articles with the mixture.

7."A process of impregnating fibrous ar-
ticles with molten thermoplastic material as-
sociated with solid or gummy components,
which comprises colloiding such molten ma-
terial, and immersing the articles in a bath
of such molten material under pressure.

8. A process of impregnating fibrous sub-

-stances with molten thermoplastic- material,

which comprises immersing the substances
in a bath of such molten material, removing
molten material from the bath, colloiding

such removed material, and returning 1t to’

the bath.
9. A process of impregnating fibrous ar-

ticles - with molten thermoplastic material -

having solid or gummy components associ-
ated- therewith, which comprises colloiding
such molten material, immersing the articles
in a bath of such molten material, removing
molten material from the bath, colloiding

such removed material, and returning it to

the bath. : v

"10. A process of conditioning thermoplas-
tic material associated when molten with

solid or gummy components for the impreg-

nation of articles, which comprises melting

such material and reducing such components
of the molten material to particles of im-

palpable fineness while keeping the molten

material as a continuous_phase.

11. A process of conditioning pitch for
the impregnation of articles, which com-
prises melting the pitch and colloiding the
molten pitch to reduce its solids content to
fine particle size while keeping the pitch as
a continuous phase.

12. A process of conditioning pitch having -

more than its original carbon content as a
result of previous contact when molten with
fibrous articles for the impregnation of such
articles, which comprises reducing said con-
tent of the molten pitch to particles capable
of passing through the pores of the articles
without plugging them while keeping the
pitch as a continuous phase.

13. A thermoplastic impregnating mate-
rial existing as a continuous medium and
having solid or gummy eompenents associated
therewith when molten, said components be-
ing in the form of particles of impalpable
ispersed therethrough.

14. A thermoplastic impregnating mate-
rial existing as a continuous medium and
having solid components sssociated there-
with when molten, owing to previous contact
with fibrous articles, said components being
in the form of fine particles capable of pass-
ing through the pores of such articles with-
out plugging them.
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which when molten exist in the fornr of par-

ticles of impalpable fineness:
16.- A pitch existing as a continuous me-
dium and: having solid and gummy compo-

nents when molten and containing a flux, the ¥

solid and gummy components being in the
form of particles capable of passing through

‘the pores of fibrous articles without plug-

ging them.

17. A pitch existing as a continuous me-
dium and having a carbon content greater
than that originally present therein owing
to previous contact when molten with fibrous
articles, said content being in the form of
particles capable of. passing through the
pores of fibrous articles without plugging
them. )

18. The method of conditioning for reuse
as an impregnating material pitch contami-

nated by solid and gummy impurities from -

previous use, which comprises reducing such
impurities in the molten pitch to particles
of impalpable size and dispersing them in
the pitch while keeping the pitch as a con-
tinuous phase. :

19. In a process of impregnating successive
batches of fibrous articles with the same mol-
ten thermoplastic material, that step between
successive impregnating treatments which
comprises reducing the accumulated solid
and gummy impurities in the molten mate-
rial to particles of impalpable size and dis-
persing them in the molten material.

20. Ina process of impregnating successive
batches of fibrous articles in baths of the
samé molten thermoplastic material, those
steps which comprise colloiding the molten
material between successive impregnating
treatments, removing molten material from
the baths during the treatments, colloiding

such removed material, and returning it to

the baths. :

21. A process of impregnating fibrous ar-
ticles with molten pitch containing a flux and
associated with solid and gummy compo-
nents, which comprises colloiding the mol-
ten mixture and treating the articles with the
colloided mixture. ,

In testimony whereof I have affixed my

signature.
MILTON O. SCHUR.

15. A pitch existing as a continuous me-
¢~ dium, the solid and gummy components of
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