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[57] ABSTRACT 
A hot melt method is described for forming a polym 
er-coated bitumen-saturated asbestos felt. The poly 
meric coating is composed of pollyethylenefpolypro 
pylene, or l60°—180°F. AMP microcrystalline wax. 
The polymeric coating is deposited in a hot melt on 
the surface of the felt in a quantity sufficient to cover 
the felt and to penetrate into the outermost layer of 
the felt adjacent to the surface. After the coating is al 
lowed to solidify at least partially, the coated felt is 
passed under a heated doctor blade which levels the 
surface, removes excessive coating material and trims 
the coating to the desired thickness. An interlocked, 
intimate bond between the saturated felt and the poly 
meric material results. This interlocking mechanical 
bond is substantially stronger than conventional lami 
nar bonds between the polymeric material and the sat 
urated felt. The products of this’ process are useful as 
soil slip wrappings for underground pipelines. 

3 Claims, No Drawings 
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PIPELINE COVERING WITH PROTECTIVE SOIL 
SLIP COATINGS AND METHOD FOR MAKING 

SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This application relates to processes for forming 

coated asbestos felt compositions and to the products 
of such processes, which find use as soil slip coverings 
or wrappings for underground pipelines. 
Underground pipelines normally have a composite of 

coatings and wrappings covering the pipe iteself, to 
protect the pipe from the deteriorating effects of direct 
contact with the soil. A common protective treatment 
involves first a coating of asphalt, coal tar, or some sim 
ilar material applied to the outer surface of the pipe it~ 
self to form a chemically resistant barrier to the corro 
sive components of the soil. A bitumen-saturated as 
bestos felt is then wrapped around the asphalt coating 
both to retain in place and to serve as physical protec 
tion for the coating. 
The outer surface of this saturated asbestos felt is 

i normally relatively rough. If it were placed in direct 
contact with the soilthe frictional forces between the 
two would be quite high and there would be a strong 
tendency for the felt to be torn by any motion of the 
pipeline relative to the soil. Similarly, such tearing 
would be expected when the trench into which the pipe 
is laid is refilled with dirt, for during the filling process 
large amounts of dirt, rocks, etc., would fall upon and 
rub against the outer surface of the felt. 
To minimize or prevent this physical damage to the 

‘felt it has been a common practice to add a third com 
ponent to the pipe covering, known as a “soil slip coat 
ing." This is a material which can be placed upon or 
wrapped around the outer surface of the asbestos felt 
and which itself has a very low surface coefficient of 
friction. Soil, rocks, and the like in contact with this soil 
slip coating thus tend to slide easily along its surface 
rather than binding and tearing as would occur witha 
rough felt surface. 
The soil slip coatings or coverings may be in the form 

of separate sheets or wrappings which are merely 
‘ wrapped around the outer surface of the asbestos felt. 
Use of such materials, however, necessitates a second 
in situ wrapping step with the associated extra equip 

, ment, time and expense called for. Consequently, it 
would be desirable to have a soil ‘slip coating of a type 
which can be made integral with the asbestos felt at the 
factory where the asbestos felt is prepared. Thereafter ' 
on the jobsite only one material, the coated asbestos 
felt, need be handled by the wrapping equipment and 
the entire wrapping of the coated pipe with the asbestos 
felt and the soil slip coating can be accomplished in a 
single wrapping operation. i 
Among the materials which have been found to have 

suitable properties to serve as such soil slip coatings are 
polyethylene, polypropylene, and l60°-l80°F.AMP 
microcrystalline wax. These materials are ?exible 

, enough to be‘wrapped around the pipe along with the 
saturated felt without cracking, breaking or otherwise 

‘ failing as a coating. in addition, and most importantly, 
they form surfaces which have quite low coefficients of 
friction. They are also readily available and quite inex 
pensive, a feature which is significant when one con 
siders large quantities of such materials which would be 
used in many miles of pipeline. 
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2 
Despite the advantageous features which recommend 

the use of these three materials, in practice it has been 
found that it is extremely difficult to produce satisfac 
tory coated felt material. Attempts to laminate sheets 
of polyethylene or the other two resinous materials 
onto saturated asbestos felt have been largely unsatis 
factory. The polymeric sheets do not adhere well to the 
saturated felt and thus the laminate tends to separate, 
particularly during the rapid bending and twisting that 
occur during the actual wrapping of the pipe. Further, 
the laminate bonding between the polymeric layer and 
the saturated felt often becomes distorted by tempera 
ture changes. This is particularly true of wrappings on 
pipelines carrying high temperature fluids and wrap 
pings applied over hot asphaltic or other hot bitumi 
nous pipe coatings. In many such cases, the laminate 
not only separates but also forms [heat blisters. In the 
polymeric layer such blisters are usually broken by fric 
tion with the soil, thus exposing the underlying felt to 
abrasive contact with the soil. 
Consequently, it would be desirable to provide a pro 

cess for forming a satisfactory bond between a poly 
meric coating and an underlying saturated asbestos felt, 
which bond would be sufficiently strong to permit use 
of the coated felt as a pipeline wrapping or covering. 

BRIEF SUMMARY OF THEv INVENTION 

It has now been discovered that the process de 
scribed herein will produce a superior quality coated 
asbestos felt composition which is highly satisfactory as 
a covering for buried pipelines. The composition com 
prises an outer (or “soil slip") layer of a polymeric ' 
resin selected from the group consisting'of polyethyl 
ene, polyproplyene, and l60°-l80l°F.AMP microcrys 
talline wax and an inner layer of bitumen saturated as 

‘ bestos felt. Between the two layers is a strong intimate 
physical bond composed solely of material of the layers 
themselves. This bond is quite resistant to either physi 
cal or thermal separation forces. In the compositions 
produced by the process of this invention there is thus 
no laminar bond to be easily separated, for the layers 
themselves are interwoven and interlocked. 
The process of this invention involves a hot melt ap 

plication of the polymeric resin onto the saturated as 
bestos felt. The process comprises first forming an as 
bestos felt saturated with a bituminous material; heat 
ing a polymeric resin selected from the group consist 
ing of polyethylene, polyproplyene, and l60°-180° F. 
AMP microcrystalline wax to a temperature above 
ths.._ras1tias Paint, efthe resin amusing raise qt. 
2>00°~450°F; depositing the melted resin on one surface 
ofthe felt in a quantity sufficient to cover the surface 
and to penetrate into at least a portion of the outermost 
layer of the felt adjacent to the surface upon which the 
coating of melted resin is placed; controlling the thick 

‘ ness of the coating resin on the surface by passing the 

60 

coated felt under and in contact with a doctor blade 
heated to a temperature of above the melting point of 
the resin but not exceeding 500°F; and cooling and so 
lidifying the resin to form a solid, ?exible coating on 
the surface, the underside of the coating being inti 
mately interlocked with the outermost portion of the 
felt adjacent to the surface upon which the coating is 
placed. ‘ ‘ 

DETAILED DESCRlPTlON OF THE INVENTION 

The invention herein is a process for forming a 
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coated asbestos felt composition which is useful as a 
pipeline covering or wrapping. By the process of this 
invention polyethylene, polypropylene and 160° 
180° F. AMP microcrystalline wax, al of which are 
materials with good frictional characteristics, can be 
securely bonded to bitumen saturated asbestos felt. 
This process thus overcomes the inability of the prior 
art to form reliable bonds between such polymeric ma 
terials and the saturated asbestos felts. 
The process of this invention comprises forming an 

asbestos felt saturated with bituminous material; heat 
ing a polymeric resin selected from the group consist 
ing of polyethylene, polypropylene and 160°—l80° F. 
AMP microcrystalline wax to a temperature’ 
above the melting point of the resin and in the range of 
200°—450°F; depositing the melted resin on one surface 
of the felt in a quantity sufficient to cover the surface 
and to penetrate into at least a portion ofthe outermost 
layer of the felt adjacent to that surface; controlling the 
thickness of the coating of resin on the surface by pass 
ing the coated felt under and in contact with a doctor 
blade heated to a temperature above the melting point 
of the resin and not exceeding 500°F; and cooling and 
solidifying the resin to form a solid flexible coating on 
the surface, the underside of the coating being inter 
locked with the outermost portion of the felt adjacent 
to the surface. 
The invention herein also includes a coated composi 

tion comprising an asbestos felt substrate saturated 
with bituminous material; a polymeric resinous coating 
selected from the group consisting of polyethylerg, 
polypropylene and l60°—l8()°F.AMP microcrystalline 
wax; with the coating and the substrate being bonded 
together solely by the physical interlocking of adjacent 
portions ofthe polymeric resinous coating and the satu 
rated felt substrate. 

' The saturated asbestos felt is produced in a conven 
tional matter. The felt production normally involves a 
two step process in which a felt of asbestos fibers is first 
formed in a manner similar to paper making, and then 
the felt is submerged in a liquid bituminous material 
which penetrates the felt and saturates it. 
To form the felt. an aqueous slurry of asbestos is first 

produced by adding fibers of asbestos to water and 
beating the slurry until it is free of large fiber bundles. 
Dispersing agents, ?occulating agents, and the like may 
also be added to the water to aid in formation of the 
felt. Beating ofthe slurry will be continued fora period 
of time sufficient to break up all large lumps of fibers; 
normally this can be accomplished in no more than 
about 15 minutes. During the beating one may also add 
materials such as fillers. sizing agents or strengthening 
agents to enhance the finished properties of the asbes 
tos felt. Thereafter the slurry is passed to a conven 
tional paper making machine where the water is 
drained from the slurry and the suspended fibers are 
matted together and dried to form a felt. 
Following formation and drying of the felt, it is sub 

merged and passed through a saturation tank or vat of 
hot liquid bituminous material. As the felt passes 
through the tank the bituminous material penetrates 
into and thoroughly saturates it. The bituminous mate 
rial also adheres to the felt as the felt is withdrawn from 
the tank. Thereafter any excess bituminous material on 
the surface of the felt is removed and the felt is dried 
(often by heating) to solidify the bitumen. 
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41 
Alternatively, an aqueous emulsion of bituminous 

material may be added to the slurry of asbestos fibers 
in the beater. The emulsion is then broken physically 
or chemically and the emulsified bitumen particles coat 
the individual asbestos ?bers. The coated fibers are 
then formed into a felt in the manner described above. 
Since the cost of the emulsified bituminous material is 
usually considerably higher than the cost of liquid bitu 
men, this latter procedure is generally less economi 
cally attractive than the saturation tank process al 
though it does require less equipmenf. It is also consid 
ered less attractive technically, for it requires the addi 
tional step of breaking the bituminous emulsion in the 
presence of the asbestos, a step which on occasion is 
difficult to accomplish. 
The saturated asbestos felt is then coated with the 

polymeric resin by a hot melt technique. A supply 
source of molten polymer is prepared. The felt is con 
tinuously passed under a dispensing device through 
which the molten polymer pours (ordinarily by gravity) 
onto the surface of the felt. Normally such a dispensing 
device is a reservoir with a long narrow opening at the 
bottom extending laterally across and above the pass 
ing felt. The polymer pours through in a thin continu 
ous sheet and completely coats the upper surface of the 
passing felt. The dispensing device is usually equipped 
with conventional regulating means to control the 
quantity of molten polymer which passes therethrough. 

A portion of the molten polymer which deposits on 
the surface of the felt penetrates into the various pores 
and openings in the upper surface of the saturated felt. 
The remaining portion ofthe polymer completely coats 
the surface of the felt. The result of this penetration is 
to form a interlocked, intimate bond between the satu 
rated felt and the polymeric layer. This interlocking 
mechanical bond is substantially stronger than conven 
tional laminar bonds between the polymeric material 
and the saturated felt which rely on simple adhesion of 
the surfaces of the two materials or on a separate adhe— 
sive composition binding the two materials together. 
The molten polymer will be held in the dispensing de 

vice at a temperature above its melting point and in the 
range of 200°F to 450°F. The higher temperatures of 
the melt within this range may aid the material to pene~ 
trate and interlock with the surface of the saturated felt 
but conversely require longer times in which to cool 
and solidify. At temperatures much above 450°F the 
polymer will often be degraded if the high temperature 
is maintained for an appreciable period. 
Following coating of the felt with the polymeric resin, 

the coated felt is passed under and in contact with a 
doctor blade which levels and smooths the polymeric 
coating and removes any excess coating material. The 
doctor blade is positioned downstream from the dis 
pensing device at a distance sufficiently far that the 
polymeric coating is at least partially, and usually com 
pletely, solidified at the time it reaches the doctor blade. 
The doctor blade is positioned such that its trimming 
edge is at the height required to trim the polymeric sur 
face coating to the desired thickness. The blade is 
heated to a temperature above the melting point of the 
resin but not greater than 500°F. It thus operates by 
melting the surface layer of the resin and removing the 
excess material as a melt. Simultaneously the remaining 
molten resin acquires a level, smooth, low-friction sur 
face. The technology of doctor blade operation is well 
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known, and need not be further described here. The ex 
cess coating removed as a melt may be collected, and 
returned for reuse as coating. 
The materials used for producing the saturated asbes 

tos felt are asbestos and a bituminous material. The as 
bestos may be any desired fibrous grade or mixture of 
fibrous grades. In common practice, the longer fibers 
are generally used for felting of asbestos. The bitumi 
nous material may be any common asphalt, coal tar, 
pitch, or other heavy bituminous material. The material 
will normally have a softening point (Ring-and-Ball; 
ASTM D—36) of at least 100°F, and a liquifying point 
of at least 140°F. It will, of course, be maintained in the 
saturation tank at a temperature considerably above its 
liquification point so that initial contact with the cooler 
asbestos felt does not cause local solidification of the 
bitumen in the vicinity of the belt, thus preventing the 
hot molten bitumen from saturating the felt. 
The polymeric coating material will be selected from 

the group consisting of polyethylene, polypropylene, 
and l60°—l80°F.AMP microcrystalline wax. These 
three materials all are easily melted, readily available 
and have the good low friction characteristics required 
for the process of this invention. Polyethylene normally 
has a melting point in the range of about 185°F to 
2l2°F while polypropylene (isotactic) generally has a 
melting point in the range of about 334°F to about 
340°F; the wax will, of course, have a melting point of 
from l57°F to 177°F. 
What we claim is: 
l. A process for the production of a coated asbestos 

5. 
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6 
felt composition which comprises: 

a. forming an asbestos felt saturated with bituminous 
material, - 

b. heating a polymeric resin selected from the group 
consisting of polyethylene, polypropylene and 
l60°-l80°F. AMP microcrystalline wax to a tem 
perature above the melting point of the resin and 
in the range‘of 200°F.to 450°F, 

c. depositing the melted resin on one surface of said 
felt in a quantity sufficient to cover said surface 
and to penetrate into at least a portion of the outer 
most layer of said felt adjacent to said surface, 
cooling the deposited resin to form an at least par 
tially solidified coating on said. felt, 

e. controlling the thickness of the coating of said 
resin on the said surface by passing the coated felt 
under and in contact with a doctor blade heated to 
a temperature above the melting point of said resin 
and not exceeding 500°F to melt at least a portion 
of the surface layer of said coating, remove excess 
resin, and level the surface of said coating, and 

f. cooling and solidifying said resin to form a solid 
?exible coating on said surface, the underside of 
said coating being interlocked with the outermost 
portion of said felt adjacent to said surface. 

2. The process of claim 1 wherein said polymeric 
resin is polyethylene. 

3. The process of claim 1 wherein said polymeric 
resin is polypropylene and said temperature in step (b) 
is in the range of 334°F to 450°F. 


