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This invention relates to the lining of
iron and steel pipes and tubes with a bitu-
minous composition.

Tt’is well known, in the art, that certain
bituminous substances, such as asphalt,
(natural or artificial) are waterproof and
also capable of resisting the action of acids
and alkalis and that,t%ey possess valuable.
insulating qualities. They are, therefore,
very desirable materials for coating or lin-
ing pipes intended for the conveyance of
liquids. One drawback, in connection with
their use, is that they may have a compara-
tively low melting point, which varies ac-
cording to the material and grade. An-
other drawback is that, while some of them
are brittle solids at normal temperatures
in Britain, they easily become plastic under
the action of heat such as sometimes pre-
vails in hot climates. L

Tt has been found that ifon and steel pipes
and tubes (hereinafter veferred to as
“tybes”) lined with tar or the like, when
shipped abroad, have become bound to-
gether in the ship’s hold owing to the tar
running down the tubes in the close hot
atmosphere, with the result that it has been
very difficult subsequently to remove the
tubes from the hold and that they have fre-

quently bent during such removal. R

Tt is common practice to line and coat

such tubes with tar or with bituminous

~ compositions (in some cases cons'sting of
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loading materials having pitch or bitumen
as a binding agent) by a dipping process
but the lining in such cases is thin, lacks uni-
formity throughout the
to run or creep in hot climates or-under hot
conditions, and consequently tubes, so lined,
cannot be relied on for all general purposes.
In some cases, it has been proposed first to
coat flat sheet metal with asphalt, or the
like, and then roll the said sheet metal into

cylindrical shape to form the tube but the
whilst,

. cost of such procedure is prohibitive,
in other cases it has been proposed to line
metal, ccment; and other pipes with ‘bitu-
minous and other materials by centrifugal
action and under heat. ;

The object of this invention is to line or _
coat uniformly the interior surface of iron-

and steel tubes with a bituminous composi-
tion of such a natvre and consistency that
whilst it will adhere closely and tenaciously

tubes and is liable

-same throughout.

to the tube and will withstand sudden
shocks it will also be able to resist a tem-
perature above the ordinary melting point

.of the bituminous substance in the-composi-

ti(ﬁl before starting to creep or tlow in the
tube. : R ‘

- Under this invention the bituminous sub-
stance, preferably ordinary commercial as-
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phalt, is heated and while in the liquid state,

is thickened, by. the incorporation or ad-
mixture therewith of a suitable loading
material (capable of realizing the object
aforesaid such as, silica fiour, slaked lime or
kieselguhr in a fine condition) until the
mass assumes a semi-liquid condition and,
in this condition, it is introduced into the
interior of the iron or. steel tube, which is
also heated, and is then evenly distributed
over the inner surface of the tube by rapid-
ly rotating the same by means of suitable
mechanism. The hot composition is dis-
tributed in known manner, by centrifugal

force uniformly over the inner surface of

the heated tube, and, when cold, it forms
an inner lining or coating which adheres
closely and tenaciously to the tube and also
presents a smooth inner surface. The lin-
ing may be made of any desired thickness.

Tt is important that the loading material
be thoroughly intermixed with the asphalt
so as to give a lining of uniform density
throughout and must remain so intermixed
and, to this end, the loading material must
have such physical properties, being porous
and absorbent, that under the action of cen-

trifueal force, it will not tend to separate

out from the asphalt and-accumulate either
towards the inside or the outside of the lin-
ing. The loading material being of a por-
ous nature is penetrated by the asphalt and
thereby held against free movement. 2

By the term “loading” material I mean
a material which can be readily spread
through the liquid bituminous substance
and become so thoroughly incorporated .or
admixed therewith as to charge or load the

/

In order to produce an effective lining
capable of withstanding all likely tempera-
ture to which water or other liquid convey-
ing tubes may be exposed, I have conducted
numerous experiments and have tried var-
jous bituminous compositions and I have
been put to considerable ¢éxpense in so doing.
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I will now proceed to describe, by way Thereafter the tube is cooled, while rotating,

of example, one way of carrying out the
invention. ,

Asphalt is heated to liquefaction when it
is thickened and stiffened with a loading
material of the same or substantially the
same specific gravity as the asphalt, prefer-
ably silica flour, slaked lime, or kieselguhr
in a very finely divided state, until the whole
assumes a semi-liquid’ condition and, in

" this condition, the composition, while hot,
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er second is reached.

is charged or led into the tube to be lined.
The tube, which is also heated, preferably
by gas jets, is mounted in a suitable turn-
ing machine, such as a large lathe, whereby
1t may be rotated at a fairly high speed so
that, when the composition is within the
tube, it will be evenly distributed as a lining
throughout the tube by the action of cen-
trifugal force the nature of the composition
being such that the loading material, under
the centrifugal action, will not separate out
from the asphalt and accumulate either to
the inside or the outside of the lining. The
lined tube is then allowed to tool or is cooled
while rotating, by a water spray until the
lining hardens. The loading material used
increases the heat resisting qualities of the
hituminous substance.

In carrying out my procéss when treating
a tube say two feet diameter and twenty
feet long I prefer to mount the same in a
lathe or similar machine suitable for revolv-
ing the tube. Below the tube I arrange a
long pipe through which water-gas passes
and issues as jets which play upon the tube
and heat it whilst rotating.

The tube, before entering the composition,
is heated uniformly to about 300° F. The
flash point of asphalt is about 480° F., and

the bituminous composition is heated to a °
p

temperature of about 420° F. so as to keep
it sufficiently liquid readily to flow into the
tube. The temperature should be kept be-
low the flash point of the asphalt, and the
asphalt itself, to give the best results, should
have a melting temperature (ball and ring
test) of about 160° F. _

While the heated composition is being
conducted into the interior of the the tube,
the tube is rotated slowly by hand, or other-
wise, but, after all the composition has been
introduced and has spread throughout the
length of the tube, it is rotated very rapidly
by power from a motor or engine until a
peripheral speed from about 20 to 50 feet

The ends  of the tube have rings fitted
therein to retain the charge after being in-
troduced. - 7

The rapid rotation of the tube causes the
composition, under centrifugal action, to
line the tube uniformly throughout its
length, and to a thickness in conformity with
the amount of composition introduced.

preferably by water jets from an overhead
pipe or pipes.

A tube lined in this way has a clean
smooth surface and while the lining adheres
most tenaciously and closely it is capable
of resisting a temperature above the ordinary
melting point of the asphalt before starting

70

wholly or partially to creep or flow in the °

tube, this being a most important factor
from a commercial point of view. .

I find kieselguhr to give very good re-
sults as it is both light and porous and it ab-
sorbs the asphalt in its cellular structure.
Slaked lime and silica flour have also given
good results, :

When Kieselguhr is used I prefer to mix
the ingredients in the proportions of +—

Asphalt (Texaco)__________________ 100
Kieselguhr_________________________ 68.5
With slaked lime I have used :—
oAsphalt (Texaco)__________________ 100
Slaked lime (powdered)_____________ 83.3

- Having now fully described my invention
what T claim and desire to secure by Let-
ters Patent is:—

1. A process of lining the interior surface
‘of iron and steel tubes, consisting in heat-
ing a bituminous substance mtil in liquid
form, mixing therewith a loading material
‘of such physical properties that 1t will not
separate from the. bituminous substance un-
der centrifugal action on the mass, heat-
ing the tube, introducing the molten loaded
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bituminous substance into the heated. tube,

and distributing such substance over the in-
terior surface of the tube by rotating the
latter.

2. The process of lining the interior sur-
face of iron and steel tubes by heating a
bituminous substance until in liquid form,
mixing therewith a loading material until
the mass assumes a semi-liquid condition,
rotating the tube to be lined, heating it
while rotating, introducing the molten load-
ed bituminous substance into the rotating
heated tube, distributing such substance
over the interior surface of the tube by con-

tinued rotation of the latter, and main-

taining the rotation until the substance has
set as a lining for the tube.

8. The process of lining the interior sur-
face of iron and steel tubes, consisting in
heating a bituminous substance until it is
in liquid form, mixing therewith a loading
material in' a proportion to cause the mass
to assume a semi-liquid condition, slowly
rotating the tube to be lined and simultan-
eously heating it, introducing the molten
loaded bituminous substance into the slowly
rotating heated tube, distributing such sub-
stance over the interior surface of the tube
by rapid rotation of the tube, and apply-
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ing a cooling medium to the tube while
the latter is rotating to cool the tube and
set the lining.

4. The herein described process of lining
the interior surface of iron and steel tubes,
consisting in heating asphalt to a liquid
condition, mixing kieselguhr therewith to

cause the mass to assume a semi-liquid con-~

dition, rotating the tube to be lined and si-
multaneously heating, it, introducing the
molten loaded asphalt into the rotating
heated tube, distributing it over the interior
surface of the tube by continued rotation of
the latter, and maintaining the rotation of
the tube until the latter cools and the lin-
ing is set. :

5. The herein described process of lining
the interior surface of iron and steel tubes,
consisting in heating asphalt to a liquid
condition, mixing kieselguhr therewith in
a proportion to cause the mass to assume a
semi-liquid condition, rotating the tube to
be lined while heating it to a temperature
above the melting point but below the flash
point of asphalt, introducing the -molten

" loaded asphalt into the rotating heated tube,
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distributing it over the interior surface of
the tube by continued rotation thereof, and
maintaining the rotation until the tubé cools
and the lining has set. :

6. The herein described process of lining
the interior surface of iron and steel tubes,
consisting in heating a bituminous substance
to a liquid condition, mixing therewith a
loading material of an absorbent nature and
into which the asphalt can penetrate until
the mass assumes a semi-liquid condition,
heating the tube, introducing the. molten
loaded bituminous substance into the tube
while the latter is hot, and evenly distribut-
ing it over the interior surface of the tube
by rotating the same.

7. Lining the interior surface of iron
and steel tubes with a bituminous composi-
tion consisting of asphalt having a melting
point (ball and ring test) of 160° F., ren-

dering it liquid and while liquid mixing

with it a loading material, heating the com-
position, heating the tube to be lined to
300° F., introducing the hot composition
to the interior of the heated tube, and rotat-

"ing the tube.

8. Lining the interior surface of iron and
steel tubes with a bituminous composition
consisting of asphalt having a melting point
(ball ‘and ring test) of 160° F., render-
ing it liquid and while liquid mixing with
it a loading material, heating the composi-

tion to 420° F.. heating the tube to be lined,

introducing the hot composition to the in-
terior of the heated tube, and rotating. the
tube. - -

9. Lining the interior surface of iron and
steel tubes with a bituminous composition

consisting of asphalt having a melting point

(ball and ring test) of 160° F., render-
ing it liquid and while liquid mixing with
it a loading material, heating the composi-
tion to 420° F., heating the tube to be lined:
to 800° F., introducing the hot composition

to the interior of the heated tube, and rotat-

ing the tube. - :
10. Lining the interior surface of iron

and steel tubes with a bituminous composi- .

tion consisting of asphalt mixed with a 7

loading material of the same specific grav-
ity as the asphalt, heating the composition,
heating the tube to be lined, introducing
the hot composition to the interior of the
heated tube, and rotating the tube. ’

1. Lining the interior surface of iron’
and steel tubes with a bituminous substance
which is heated until liquid_and, while in

“the liquid state, is thickened, by the incorpo-

ration or admixture therewith of a loading

material of the same specific gravity as the”

asphalt until the mass assumes a semi-lig-
uid condition and, in this condition, it is
introduced into the interior of the iron or
steel tube, whch is also heated, and is then
evenly distributed over the inner surface
of the tube by rapidly rotating the same.

12. Lining the interior surface of iron
and steel tubes with a hot composition, com-
posed of asphalt mixed with a material of
the same specific gravity as the asphalt,

heating the tube to be lined, introducing the

hot asphaltic composition to the interior of
the heated tube and then rotating the tube.

13. Lining the interior surface of iron and -

steel tubes . with a bituminous substance

.which is heated until liquid and, while in

the liquid state, is thickened, by the incor-
poration or admixture therewith of a load-
ing material which will increase the heat
resisting qualities of the bituminous sub-
stance until the mass assumes a semi-liquid:
condition and, in this condition, it is intro-
duced into the interior of the iron or steel
tube, which is also heated, and is then even-
ly distributed over the inner surface of the
tube by rapidly rotating the same. -
14. An iron or steel tube lined centrifu-
gally with a bituminous composition consist-

ing of asphalt and an absorbent loading ma- .

terial, the specific gravity of the loading ma--
terial being substantially the same as that of
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the asphalt whereby to prevent the loading

material from separating out from the as-
phalt and accumulating toward the interior
wall of the tube or the interior surface of the
lining under centrifugal action.

15.-An iron or steel tube lined centrifu-
gally with a bituminous composition, con-
sisting of asphalt having keiselguhr .inti-
mately incorporated therewith, so as to in-
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crease the melting point of the composition”

above that of the asphalt. -
16. A process of lining the interior sur-
face of iron and steel tubes, consisting in
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heating a bituminous substance until liquid,
mixing therewith a loading material, intro-
ducing the molten loaded bituminous sub-
stance into the tube and distributing such
substance by centrifugal action over the in-
terior surface of the tube by rotating the
latter, the loading material being such that
it will not separate out from the bituminous
substance under the centrifugal action and

.accumulate towards the inner wall of the

tube. '

17. An iron or steel tube lined centrifu-
gally with a_ bituminous composition con-
sisting of asphalt mixed with a loading ma-
terial whose specific gravity is such .that

‘throughout the asphalt mass and

1,606,574

under the centrifugal action it will not ac-
cumulate toward the interior wall of the
tube or the interior surface of the lining.
18. An iron or steel tube lined centrifu-
gally with a_bituminous composition con-
sisting of asphalt having a mineral loading
material intimately incorporated therewith
so as to increase the melting point of the
composition above that of the asphalt, the
mineral loading material being spread
not ac-
cumulated to either the interior wall of the
tube of the interior surface of the lining.
In testimony whereof Iaffix my signature,
JOHN GRAHAM STEWART.
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