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This invention relates to felt lining sheets and 

the manufacture and installation thereof. It re 
lates especially to felt lining sheets suitable, for 
example, for interposition between a covering 
material such as linoleum and a support such as 
a floor, wall, article of furniture or the like. 

Heretofore felt lining sheets have been pro 
vided between covering materials such as lino 
leum and a support such as a floor. The felt 
ining that has been used for this purpose has 
been of two types, namely, dry felt and a uni 
formly impregnated or waterproofed felt. 

It has been usual practice heretofore in in 
stalling a covering material such as linoleum in 
bonded relation to a floor, using a felt lining 
sheet between the linoleum and the floor, to first 
bond the lining sheet to the support using a 
hand spread adhesive, and thereafter to bond 
the linoleum to the upper side of the lining sheet 
using an additional quantity of adhesive. . This 
adhesive is usually of water soluble character. 
Where the lining is of dry or unimpregnated felt 
it constitutes a relatively weak membrane sus 
'ceptible of de-lamination under varying service 
conditions and is particularly subject to damage 
during the period immediately following instal 
lation and before the adhesive dries out and 
hardens. When such dry felt is used the ad 
hesive sets fairly rapidly due to the fact that the 
felt is readily wetted by the solvent (usually 
water) of the adhesive and such solvent is quick 
ly dispersed through the dry felt. The fact that 

results in the finished installation being subject i. 
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the adhesive sets rapidly is disadvantageous, 
however, when portions of the covering material 
such as linoleum are to be cut out and replaced 
by special insets. In such cases the adhesive 
rapidly becomes bonded to the dry felt to such an 
extent that some of the dry felt pulls away from 
the body of the felt lining when the desired por 
tion of the covering material is removed, thus 
leaving an uneven base for the insets. 
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When felt highly impregnated with a bitumi 
nous saturant as, for example, a felt of rag and 
paper fibre impregnated to the extent of about 
50% (one part saturant to one part fibre) with 
a bituminous material having a softening point 
(determined by the known ball and ring method) 
of about 115 F. to 200 F., is used as an inter 
liner in the manner mentioned above, the felt 
sheet does not laminate under Service conditions 
and is water and moisture-resistant. Moreover, 
due to the greater imperviousness of the satu 

the felt at , and adjacent one side of the sheet 
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rated felt, the Water in the adhesive evaporates 
slowly causing very slow setting of the adhesive. 
This slow setting of the adhesive facilitates cut- 55 tions of the binder material in the different parts 

'dent to lining sheets heretofore used. 
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ting out desired portions of the covering mate 
rial after the installation thereof and there 
placing of such cut-out portions with insets: . 
Such highly impregnated felt has serious disad. 
vantages, however, inasmuch as the tendency of 
the saturated felt to excessively retard setting of 
the adhesive layers both above and below the felt 
to denting even under light loads for several days. 
until the adhesive has hardened. An even more serious difficulty incident to the use of such high 
ly impregnated felt is that such felt is extreme 
ly difficult to remove from a support after it has 
become bonded thereto. Dry felt can be quite 
readily removed especially when a water dis 
sociable adhesive has been used to bond it to a . . . . ; support, inasmuch as the felt is readily permeable ". 
to water and permits the water to pass through 
the felt and dissociate the adhesive so that the 
felt and adhesive can be readily removed. When 
a saturated felt has been used its lack of per 
meability makes it extremely difficult and costly 
to remove after it has once bonded to a suppor Feit linings impregnated uniformly through 
out but containing a lesser percentage of as 

felt above described have also been used as lin 
ing sheets but such felts are an unsatisfactory 
compromise between dry felt on the one hand 
and highly impregnated felt on the other hand. 
When the degree of impregnation is low it rer. 
sults in too rapid setting of the adhesive for in 
set work and in too slow setting of the adhesive 
layer that bonds the felt lining to the support. 
It is a purpose of this invention to afford a felt 

lining sheet that overcomes difficulties. Such as 
those hereinabove referred to which are inci 

It is a feature of lining felt embodying this 
invention that while it contains bituminous ma 
terial (or equivalent waterproofing binder ma 
terial) throughout, the bituminous material is 
non-uniformly distributed in the sheet so that 

contains substantially more of the bituminous 
material than the felt at and adjacent the other 
side of the sheet. It is a further feature of this 
invention that a lining felt of the character re 
ferred to is installed with the side comprising 
the lesser amount of bituminous material ad 
jacent the support and with the side comprising 
the greater amount of bituminous material ad 
jacent the overlying covering material. Further 
features of this invention relate to the propor 

  

  

  

  

  

  



2 
of the lining sheet. Still another feature of 
this invention relates to the physical form in 
which the binder is distributed among the fibres 
of the sheet so as to secure the desired perme 
ability to water while obtaining high resistance 
to lamination. Still further features of this in 
vention relate to the method of making the in 
proved lining sheet and to the installation of the 
lining sheet. o 

In Order to afford a clearer understanding of 
this invention and of the purposes, features and 
advantages thereof, it will be described in con 
nection with certain specific examples of the 
practice thereof. 
A lining sheet which I have found to be very 

Satisfactory for positioning between a Support 
such as a floor and an Overlying covering mate 
rial Such as linoleum consists of a felt sheet of 
ragandpaper fibres comprising a body portion that 
contains about 5% to about 30% of a bituminous 
binder. The percentages justmentioned andmen 
tioned elsewhere in the specification and in the 
claims represent the percentage by weight of the 
defined constituent in relation to the total weight 
of the impregnated sheet or sheet zone in ques 
tion. Preferably the amount of bituminous bind 
er in the body portion of the sheet is within the 
range of about 5% to about 20% and in usual 
practice is about 10% to about 20%. The body 
portion of the sheet, aside from the bituminous 
binder, consists essentially of fibrous material, 
although the felt may contain a minor proportion 
of filler material. One side of such felt sheet is 
impregnated with a bituminous binder so that a 
portion. Or Zone of the felt at and adjacent one 
side of the sheet contains more than 30% of bi 
tuminous material and preferably contains about 
40% to about 60% of bituminous material. It is 
to be noted that the lining felt contains bitumi 
nous binder throughout but this binder, is so ap 
portioned that the lining sheet is divided into two 
dissimilar layers or zones, one layer or zone at 
and adjacent one side of the sheet containing a 
greater proportion of bituminous material than 
the layer or zone at and adjacent the other side 
of the lining sheet. Usually it is desirable that 
the difference in the proportion of binder be 
tween the two layers or zones be greater than 
about 10%, preferred results being obtained when 
the difference in binder is about 20% to about 
50%. For the body portion or layer of the sheet 
containing the lesser proportion of bituminous 
binder a bituminous binder having a softening 
point of about 160 F. to about 170 F. is prefer 
ably used, although the softening point of this bi 

bituminous binders having a softening point be 
tween the range of 130 F. and 200 F. may be 
advantageously employed according to this, in 
vention. 
The felt lining sheet may be produced by first 

preparing a sheet of rag and paper fibres Com 
prising asphaltic material of the character and 
in the limited amount required for the body por 
tion thereof. Thereafter, the sheet of felt is in 
pregnated from one side only with a bituminous 
material which only penetrates about one-eighth 
to One-third of the thickness of the sheet. The 
bituminous material thus subsequently applied to 
One side only of the sheet preferably has a sof 
tening point somewhat lower than the softening 
point of the bituminous material in the body of 
the sheet. Preferably the softening point of the 
bituminous material that is subsequently added 
Ito one side of the sheet has a softening point of 
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about 110' F. to about 120° F., although the sof 
tening point of the bituminous material that is 
thus subsequently added may vary considerably 
in the practice of this invention, bituminous ma 
terials having a softening point of about 100' F. 
to about 130' F. being advantageous. 
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One typical satisfactory product which I have 
produced comprises a body portion or Zone at and 
adjacent one side of the sheet containing about 
12% of bituminous binder, about 80% of fibre 
(e. g., mixed rag, wood and paper fibres) and the 
balance mineral filler material. Such a sheet is 
approximately .050 inch to .055 inch in thickness 
and weighs about one pound per Square yard. 
The asphaltic binder has a softening point of 
about 160 F. One side of this, sheet is impreg 
nated with a bituminous material having a sof 
tening point of . about 115° F. The amount of 
impregnating material applied approximates 0.2 
pound per square yard and it penetrates about 
one-fourth the thickness of the sheet, thus pro 
ducing a zone at or adjacent one side of the sheet 
which as a whole contains about 50% of bitumi 
nous material. The bituminous material in the 
body portion of the felt sheet is distributed as 
much as possible in the form of particles binding 
the fibres together but leaving as large a propor 
tion as possible of the surface of the fibres in 
an uncoated condition, thereby promoting the 
absorptiveness and permeability of the body por 
tion of the felt. While the felt sheet has a layer 
at and adjacent one side thereof which contains 
considerably more bituminous material than the 
body portion of the sheet, the portion of the sheet 
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55 tuninous binder is subject to wide variation and . 

3 containing the greater amount of bituminous ma 
terial is preferably also somewhat permeable, al 
though the body portion of the sheet is consid 
erably more permeable. 
When a lining sheet of the character above de 

scribed is installed, this is preferably done by. 
bonding the lining sheet to the surface of a sup 
port such as a floor by ordinary linoleum cement 
in a Water-activated condition. The side of the 
lining felt containing the lesser proportion of 
bituminous material is bonded to the Support. A 
covering material such as sheet linoleum is then 
bonded to the upper side of the lining felt by 
ordinary linoleum cement. 
When a felt lining sheet is made and installed 

as above described, I have found that the defects 
incident to the employment of the felt lining 
sheets heretofore used are overcome and that the 
new structure is very advantageous. In the first 
place, no part or layer of the lining sheet is suff 
ciently weak to de-laminate under service condi 
tions. During the installation the porosity and 
permeability of the layer of the lining felt adja 
cent the floor is such that the water of the linole 
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um cement is rapidly absorbed by the felt, thus 
permitting a rapid setting of the cement used for 
bonding the lining to the floor. On the other 
hand, the cement which is used for bonding the 
linoleum to the upper side of the lining sheet 
does not set as rapidly as the cement used for 
bonding the lining sheet to a floor due to the fact 
that the upper portion or layer of the lining 
sheet is much less permeable than the lower por 
tion to the water used in the adhesive and there 
fore the dissipation of the water from the adhe 
sive is retarded, thus retarding the setting of the 
adhesive. The delayed setting of the adhesive 
which bonds the linoleum to the lining sheet 
permits the lifting out of desired portions from 
the body of the linoleum from periods up to 14. 
to 2 hours after the linoleum has been initially 



2,295,070 
bonded to the lining sheet without damaging the 
felt of the lining sheet in any way. This facili 
tates the positioning of border strips and other 
insets in the linoleum after the linoleum has been 
bonded to the lining sheet. It is a further advantage of my improved lin 
ing sheet that while the lining sheet will not de 
laminate under service conditions, the removal of 
the overlying linoleum is facilitated, inasmuch as 
the body portion or layer of the lining sheet con 
taining the lesser proportion of bituminous bind 
er can be laminated or split by pulling the linoles 
um from the floor. The body portion of the lin 
ing sheet or zone having the lower binder content 
affords a cleavage layer which permits the sheet 
linoleum to be readily stripped from the floor. 
Preferably the lamination strength or resistance 
to splitting of such body portion or zone of the 
lining sheet should be slightly less than the 
strength of the backing fabric or other founda 
tion sheet of the linoleum which is normally 
about 20 to 25 pounds per foot of width of the 
goods. After the sheet linoleum has been 
stripped from the floor with cleavage in the body 
portion or zone of lower binder content it is a 
relatively simple matter to remove the portion 
of the felt of the lining sheet which remains ad 
herent to the floor, inasmuch as this portion is 
readily permeable to Water so that the water can 
strike through it and soften or dissociate the ad 
hesive used for bonding the lining sheet to the 
floor. As has been mentioned above, it is a very 
difficult procedure to attempt to remove a highly 
impregnated lining felt from the floor because of 
its imperviousness to water. A lining sheet, according to this invention, can 
be produced in several ways. Preferably the lin 
ing sheet is produced by first preparing a furnish 
suitable for a paper-making operation, which fur 
nish includes an amount of bituminous mate 
ria which is desired in the body portion or layer 
of the lining sheet. In an application of Wil 
liam Y. Irwin, Jr., executed on even date here 
with (Serial No. 268,345, filed April 17, 1939); is 
described one suitable method of preparing and 
felting such a furnish. As described in this ap 
plication a paper-making furnish is prepared 
Containing bituminous material recovered from 
scrap bituminized fibrous material, together with 
fibres derived from wood, rags, newsprint or the 
like, and together with any filler material such 
as mineral filler, pigments, particles of hardened 
oxidized oil or the like that may be present in 
the scrap. The furnish contains uncoated fibres 
and the bituminous material is distributed through the furnish in the form of particles so 
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sheet. The use of bituminous material having a 
relatively low softening point is desirable, inas 
much as such bituminous material more rapidly. 
penetrates substantially into the body of the felt 
and gives greater flexibility to the product than 
is obtained with bituminous material of higher 
softening point. The bitumen applied to the 
sheet usually penetrates the sheet so as to pro 
duce a zone in which the proportion of bitumen 
gradually diminishes toward the inner side there 
of. A lining felt produced as above described is 
especially desirable, inasmuch as the body por 
tion of the felt containing the lesser proportion 
of bituminous binder is left in a condition which 
readily permits the absorption and permeation 
of water or other liquid. This is due to the fact 
that a large proportion of fibres is not coated 
with the bituminous binder, the fibres being bond 
ed together, however, by the distributed bitumen 
particles. When the body portion is thus left 
so as to permit the ready absorption and perime 
ation by water or other solvent, a water activat 
ed adhesive used to bond the lining sheet to a 
sub-surface sets more quickly, inasmuch as the 
water can disperse very readily into the body por 
tion of the lining. Moreover, when the lining 
sheet is stripped from the floor with cleavage in 
the body portion or zone of lower binder content 
the felt remaining on the floor can be more read 
ily removed, inasmuch as water can very readily 
penetrate through the felt and dissociate thi? 
adhesive that bonds it to the floor. . 
A lining sheet having a body portion which 

has a high degree of permeability and absorptive 
ness for water or other solvent can be produced 
by other methods. In general such a felt can 
be produced by distributing bituminous material 
in the form of finely divided discrete particles 
through uncoated fibres in a paper-making fur 
nish and then producing a felt from the furnish 
by a paper-making operation as by the use of a 
paper-making cylinder or a Fourdrinier machine. 
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that when a sheet of felt is formed from the 
furnish by a paper-making operation a major 
proportion of the surface of the fibres in the 
sheet is substantially uncoated although the par 
ticles of bituminous material distributed through 
out the sheet serve to bond the fibres of the sheet 
together. After the sheet of felt thus produced 
has been dried, the felt, according to the present 
invention, is impregnated on one side with a 
bituminous material in a heat liquefied condition. 
This can be done, for example, when the sheet 
comes from the drying unit of the paper machine. 
In making a lining sheet, according to the exam 
ple above given, bituminous material having a 
softening point of about 115° F is heated to a 
temperature of about 300°F. and is applied to 
one side of the sheeted felt. Under such con 

- ditions the bituminousmaterial penetrates about one-eighth to one-third through the body of the 
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And after the felt sheet has been produced Con 
taining the bituminous material in the form of 
discrete particles uniformly distributed through 
the uncoated fibres of the felt, the felt can then 
be treated so as to impregnate the felt at and 
adjacent one side of the sheet with additional 
bituminous material. This is referably done by 
applying the bituminous material in a heat lique 
fied condition. Another method of producing a lining sheet 
having a partially impregnated body portion or 
layer is to distribute bituminous material in an 
emulsified condition together with fibres in a 
paper-making furnish. When this is done the 
bituminous material is very uniformly distributed 
on the fibres in the felt, each fibre of the result 
ing product having the appearance, of being indi 
vidually coated with a thin coating of the bitumi 
nous material. For example, a felt sheet can first 
be produced from a paper-making furnish con 
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taining emulsified bituminous binder so as to pro 
duce a sheet, containing approximately 15% of 
bituminous material. After this sheet has been 
dried it can be treated on one side thereof so 
that a layer of felt at and adjacent one side of 
the sheet will contain substantially more bitumi 
nous material (e. g., about equal parts of fibre 
and binder) than the felt at and adjacent the 
other side of the sheet. A lining sheet of this 
character is, however, regarded as somewhat less 
desirable for most purposes than the type here 
inabove referred to wherein the fibres in the body 
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portion of the sheet are for the most part un 
coated with the bituminous material. When the 
fibres are coated with bituminous material in the 
body portion of the sheet such body portion of 
the sheet is less absorptive and less permeable to 
water. This lack of wettability, permeability and 
absorptiveness of the body portion of the sheet 
interferes with the rapid absorption of the water 
used in the cement for bonding the lining sheet 
to a sub-surface. Moreover, the lack of Wet 
tability and permeability of the body portion of 
the sheet interferes with the removal of any felt 
which remains on the Sub-Surface after the lining 
sheet has been stripped from the sub-Surface with 
cleavage at the body portion or layer of the lining 
sheet. 
A lining sheet embodying this invention and 

installations using such lining sheet are shown 
for purposes of exemplification in the accompany 
ing drawing wherein 

Figure 1 is a sectional elevation of a portion 
of ordinary sheet linoleum secured to a support 
using a lining sheet according to this invention, 
a portion of the linoleum sheet being strippe from the support; 
Figure 2 is a sectional elevation of a portion of 

the lining sheet per Se; and 
Figure 3 is a sectional elevation of the lining 

sheet in combination with another covering ma terial and a support. 
Referring to Figures 1 and 2, sheet linoleum 

is indicated generally by the reference character 
f0. The sheet linoleum includes a layer of 
linoleum composition which presents an Orna 
mental and wear-resisting surface and which is 
integral with a strain-resisting backing fabric 2 
which may, as shown, be in the form of a suit 
able heavy fabric such as burlap. Interposed be 
tween the sheet linoleum and the support S is 
a lining sheet which is indicated generally by 
the reference character 4. The lining sheet 
consists of a body portion or layer 5 which com 
prises a limited amount of uniformly distributed 
bituminous binder. On the side of the sheet 
adjacent the sheet linoleum is a layer 6 which 
contains a greater amount of biturninous material 
than the body portion 5. The body portion or 
layer 5 is bonded to the support 3 by a layer 
of adhesive 7 and the layer 6 is bonded to the 
lower side of the sheet linoleum by a layer of 
adhesive 8. 
In Figure 1. a portion of the linoleum is shown 

as pulled away from the support 5 in order to 
indicate what happens when the linoleum is thus 
stripped from the support. The weakest bond 
between linoleum and the support is at the body 
portion or zone f of the lining sheet. As indi 
cated in the drawing, cleavage occurs in this Zone 
leaving the adhesive layer and a part of the 
felt of layer 5 bonded to the floor. After the 
linoleum has been thus removed, a solvent, e. g. 
water, adapted to dissociate the adhesive of ad 
hesive layer f7 can be applied to the felt which 
remains bonded to the floor and since the felt is 
very permeable to the solvent, it is possible to 
quickly and easily remove the felt and adhesive 
from the surface of the support. 

In Figure 1 this invention has been indicated 
in connection with conventional sheet linoleum. 
It is apparent, of course, that lining felt embody 
ing this invention may be used in connection with 
other kinds of covering materials. For example, 
it is apparent that this invention can be used 
in connection with sheet linoleum having an in 
pregnated felt backing fabric instead of a woven 
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fabric backing. Moreover, the lining sheet can 
be used in connection with linoleum tiles which 
are essentially of uniform composition through 
out, and usually have no backing fabric. 
In Figure 3 a lining sheet embodying this in 

vention is shown in combination with covering 
material 9 which may be of uniform composi 
tion throughout or may consist of any number of 
tdifferent layers. The covering material 9 is 
shown as bonded to the upper side of the lining 
sheet containing the greater proportion of bitu 
minous binder by adhesive 8 and the lower side 
of the lining sheet is bonded to the Support 3 by 
adhesive . 
In using a lining sheet according to this in 

vention the lining sheet is normally first bonded 
to the floor and thereafter the covering material 
is bonded to the upper side of the lining sheet. 
However, it is not beyond the scope of this inven 
tion first to bond the lining sheet to the back 
of the surfacing sheet, e. g., in the manufacture 
of a preformed covering structure, and then bond 
the lower surface of the lining sheet containing . 
the lesser amount of bituminous binder to a sup 
port by means of a suitable cement or adhesive. 

In using the lining sheet any ordinary linoleum 
adhesive may be used. A suitable linoleum adhe 
sive which is extensively used at the present time 
consists of a mixture of lignin and clay in the 
proportion of One part of lignin to about one part 
of clay together with sufficient water to render 
it spreadable. Such an adhesive hardens by the 
drying out of the water. This type of adhesive is 
dissociable by water after it has hardened so 
that the adhesive can be readily removed from a 
support to which it has been applied upon appli 
cation of Water thereto. 

It has been mentioned that it is preferred to 
make a felt lining sheet embodying this invention 
by first making a felt containing bituminous ma 
terial uniformly distributed therethrough by a 
paper-making operation and thereafter applying 
bituminous material in a heat liquefied condition 
to one side only of the felt sheet thus produced, 
It is apparent, however, that a felt lining sheet 
embodying this invention can be made in other 
ways. For example, a preformed felt can be par 
tially impregnated with bituminous material as 
by impregnating the felt in bituminous material 
thinned with a suitable solvent, removing the sol 
vent, and thereafter additional bituminous mate 
rial can be applied to one side only of the felt. 
This method is not preferred, however, inasmuch 
as the portion of the felt containing the lesser 
amount of bituminous binder is less absorbent 
and permeable to water than when the felt is 
made so as to contain substantially uncoated 
fibres bonded together with particles of a bitumi 

Moreover, instead of applying the 
bituminous material to one side only of the felt 
sheet in a heat liquefied condition, the bitumi 
nous material can be applied when thinned by a 
solvent or when in the form of an emulsion, pro 
vided the bituminous material as applied is con 
centrated at one side only of the lining sheet. 
The bitumen should penetrate to a substantial 
depth within the felt rather than being in the 
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form of a superficial coating, inasmuch as when 
the bituminous material penetrates into the felt 
some porosity of the side or layer of the felt sheet 
comprising the greater amount of bituminous 
material can be retained. It is desirable to have 
the lining sheet permeable to water throughout 
the thickness thereof, although, as explained 
hereinabove, the lining sheet should be substan 
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ialiy less permeable at the side of the sheet com 
prising the greater proportion of bituminous 
binder than in the body portion or layer of the 
sheet containing a lesser proportion of the binder. 
In order that the zone of the lining sheet con 
aining the greater amount of binder retain at 
least some permeability it is usually desirable 
that the proportion of binder in this zone taken 
as a whole be not in excess of about 60%, al 
though if substantially complete impermeability 
is desired an even greater quantity of bitumen 
can be used in this zone. Any suitable bitumi 
nous binder material may be used such as as 
phalts, pitches, etc. 
Reference has been made hereinabove to the 

use of bituminous material as a Waterproofing 
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binder material for the felt lining sheet. This 
has been done because bituminous materials are 
regarded as superior to other binder and water 
proofing materials for the purposes of this in 
vention. However, it is not entirely without the 
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scope of some aspects of my invention, broadly 
considered, to utilize other waterproofing binder 
materials. For example, a felt can initially be 
partially impregnated Substantially uniformly 
throughout with a bituminous binder as described 
hereinabove and thereafter one side of the felt 
can be treated with a waterproofing binder ma 
terial such as wax, drying oils, etc. So as to de 
crease the permeability of the lining felt on one 
side only thereof. Moreover, in the body portion 
or layer of the lining sheet other waterproofing 
binder materials may be used such as rosin, par 
affin Wax, etc. 
Although this invention has been described in 

connection with certain specific embodiments 
thereof, it is to be understood that this has been 
done merely for purposes of illustration and that 
the scope of this invention is to be governed by 
the language of the following claims. 

claim: 
1. As an article of manufacture, a flexible felt 

lining sheet the fibers of which constitute a re 
silient mass substantially as formed by a felting 
operation, said felt lining sheet containing bitu 
minous material throughout the thickness there 
of and comprising a first zone at and adjacent one 
side thereof that contains about 5% to about 30% 
of bituminous material and a zone at and adja 
cent the other side of said sheet that contains 
over about 30% of bituminous material and that 
contains at least about 20% more of bituminous 
material than said first zone, said lining sheet 
being at least somewhat permeable to moisture 
throughout the thickness thereof, the fibers of 
Said second zone being free of a substantial 
amount of Surface uncoated by bituminous mate 
rial, and said first zone containing fibers substan 
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5 
tially uncoated with bituminous. material, but 
interspersed with particles of bituminous mate 
rial that bond said fibers together, and said first 
zone being substantially more permeable to and 
absorptive of moisture than said Second ZOne. 

2. As a lining sheet, a flexible sheet of fibrous 
felt containing bituminous material throughout 
the thickness thereof and permeable to moisture 
throughout the thickness thereof, there being a 
first Zone at and adjacerit one side of the felt 
and constituting the major part of the thickness 
of the felt containing about 5% to about 20% 
of bituminous material in the form of discrete 
particles interspersed among and bonding the 
fibers in said 20ne together leaving the major 
portion of the surface of the fibers in said zone 
uncoated with bituminous material and leaving 
said zone in a water-absorptive and readily 
permeable condition, and there being a second 
Zone at and adjacent the other side of Said felt 
and constituting at least about one-eighth the 
thickness of said felt containing about 40% to 
about 60% of bituminous material which occurs 
as a coating for substantially all of the Surface 
of the individual fibers in said second ZOne and 
bonds the fibers in said ZOne together, but which 
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does not coat the surface of the felt sheet as a 
whole and leaves said second ZOne permeable to 
moisture so as to permit gradual dissipation of 
moisture therethrough, said Second ZOne being 
substantially less water-absorptive and less 
permeable to moisture than said first zone. 

3. As a lining sheet, a flexible sheet of fibrous 
felt containing bituminous material throughout 
the thickness thereof and permeable to moisture 
throughout the thickness thereof, there being a 
first zone of substantial depth at and adjacent 
one side of said felt sheet containing about 5% 
to about 30% of bituminous material which bonds 
the fibers in said zone together, but which leaves 
said zone readily permeable to moisture, and 
there being a second zone of substantial depth...at 
and adjacent the other side of said felt sheet 
containing more than about 30% of bituminous 
material which occurs as a coating for substan 
tially all of the surface of the fibers in said second 
zone and bonds the fibers in said zone together, 
but which does not coat the surface of said felt 
sheet as a whole and leaves said second Zone 
permeable to moisture so as to permit gradual 
dissipation of moisture therethrough, the propor 
tion of bituminous material in said first zone be 
ing at least about 10% less than the proportion 
of bituminous material in said second zone, and 
said first zone being substantially more permeable 
to moisture than said second zone. w 
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