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This invention relates to insulating boards and roof 
coverings; and, in particular, it relates to a novel method 
of coating a fibrous insulating board, to the coating uti 
lized, and to the fiberboard produced. The coated fiber 
board, when utilized in an industrial application, as, for 
example, a roof covering or sheathing, exhibits and im 
parts certain advantages over prior installations of a 
similar nature. 

Insulating deck fiberboards of general utility, made 
from cellulosic fibers, as, for example, wood fibers, 
bagasse, corn stalks, or the like, usually have sufficient 
density and exhibit such characteristics as to permit a 
satisfactory hot asphalt or bitumen built-up roof cover 
ing to be applied thereover. A proper bond between the 
asphaltic or bitumen covering and a major surface of 
the insulating deck is readily obtained; the interrelation 
ship between the bond and the density of the fiberboard 
is Such that the bond is not appreciably weakened over 
an extended period of exposure. A marked trend has 
commenced in the fiberboard industry, however, to man 
ufacture the general purpose type insulating fiberboard 
into more restrictive categories, for example, in specific 
density ranges, or with emphasis on some other major 
characteristic of the fiberboard. With such selective 
manufacturing and marketing, specialized insulating fiber 
board is of such a nature, that only those main fiber 
board minimum standards or characteristics which are 
necessary to perform a particular job or to withstand 
certain conditions, are stressed or sought after; other 
standards or characteristics, not of significance to a par 
ticular installation, are ignored. For example, the in 
Sulating deck for a roof covering can be designed with 
a narrow piercing strength range, so as to exhibit that 
degree of piercing strength which is necessary to prevent 
average workingmen on the roof from breaking into a 
portion of the insulating deck only by standing or walk 
ing thereupon. 

Thus, in the area wherein the particular invention de 
Scribed herein is concerned, a trend has been created to 
reduce the density of the general purpose insulating fiber 
board to certain specified ranges, for use as an insulating 
deck, since fiberboards of general purpose or utility natur 
ally exhibit a number of mechanical characteristics, pri 
marily relating to strength, greatly exceeding the maxi 
mum requirements required of an insulating deck 
covering. With such a reduction in density, the me 
chanical properties have been lowered, generally speak 
ing; nevertheless, the reduced density fiberboard, by and 
large, meets most building specifications on insulating 
deck coverings. With such reduction in density, some 
problems have arisen in properly applying asphaltic roof 
coverings over the insulating deck and properly maintain 
ing such covering adhered after application. The main 
problem created is due to the fact that the asphalt (or 
other bituminous substance), used in forming the roof 
covering, has a marked tendency to have the volatile 
materials within itself to be absorbed by the low density 
fiberboard used as the insulating deck, either immediately 
upon application or subsequent thereto, thereby ultimate 
ly weakening the bond between the covering and the 
insulating deck. In addition, some of the lesser volatile 
asphaltic or bituminous solids are absorbed by the fiber 
board over an extended period of time, resulting in a 
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fiberboard having a roof covering thereupon which even 
tually fails during inclement Weather. 
An object of this invention, therefore, is to provide a 

novel insulating fiberboard. 
An additional object of this invention is to provide an 

insulating board having a novel type of coating and cov 
ering applied to at least one major face thereof. 
A still further object of this invention is to provide a 

novel process for applying a coating to insulating fiber 
boards, or the like, during manufacture of such boards. 
A further object of this invention is to provide an in 

sulating fiberboard for roof deck covering use, or the 
like, which is of much lighter weight or density than 
previously used in such installations, but which, for these 
types of installations, exhibits the same important char 
acteristics relative to absorption of liquids and binding 
of the roof covering as fiberboards of general utility, i.e., 
boards of the same basic nature but of much greater 
density. 

Moreover, an additional object of this invention is 
to provide a novel type of light-weight roof deck with a 
roof covering thereupon, wherein the bond between the 
deck and the covering is made strong and which remains 
strong over an extended period of time. 
An additional object of this invention is to provide 

a novel coating mixture for use with fiberboards, and the 
like. 

In brief, the invention is concerned with the applica 
tion of a coating to fiberboards, or the like, and which 
coating renders the surface of the fiberboard sealed, wa 
terproof, and adaptable to have coverings and/or addi 
tional coatings to be applied thereover. The applied 
coating is of such a formulation that it is in part water 
soluble and in part water insoluble, and it is compatible 
with an asphaltic built-up roof covering applied there 
??e?. 

In general, the invention comprises the application of 
an asphalt (or bitumen), clay, and water mixture to a 
surface of a low density fiberboard, and which coating is 
compatible and workable with an asphaltic covering ma 
terial used in forming built-up roofs. The coating, it 
self, may be applied to the fiberboard sheets during the 
manufacture of the fiberboard, necessitating the applica 
tion of the coating while the fiberboard is still in its wet 
state, (i.e., containing approximately 30% to 40% solids 
and the remainder water), or it may be applied to the 
fiberboard subsequent to the manufacture thereof, i.e., 
when the board is in a completely dry state. When such 
coated fiberboards are applied as a roof deck and a built 
up asphaltic roof covering is applied thereover, the asphalt 
or bituminous substances of the roof covering are com 
patible with the coating on the fiberboard, thereby form 
ing a strong bond therewith rather than with the fiber 
board itself, while the clay component prevents any 
absorption of the hot asphalt, applied as the covering, into 
the deck fiberboards. Thus, the coating on the roof deck 
fiberboards affords certain distinct advantages: 

(a) it acts as a sealer preventing absorption by the fiber 
board of any of the ingredients used as roof coverings, 

(b) it acts as a waterproofing agent, preventing moisture 
absorption by the fiberboards, and 

(c) it acts as a bonding agent to combine with covering 
mixtures, properly locking such covering mixtures to 
the fiberboards. 

The above and other objects will be readily apparent 
from the preceding brief description and from the follow 
ing more detailed description, and the included drawings 
attached hereto, wherein: 

FIG. 1 is a schematic view of a manufacturing machine 
for producing insulating fiberboards and the like, showing 
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sired; a mechanical reverser is depicted as being used. 
The sheet 4 is transported by the conveyor 15a and 
past the applicator 21, which deposits an asphaltic-clay 
coating 17 upon the surface 9 of the sheet. The appli 
cator, as in FIG. 1, may be fed from a supply source 
21a in such an amount and at such a rate, as to apply 
a film of the proper thickness upon the surface 9 at 
the proper rate. The coating mixture, applied as an 
emulsion, acts as a liquid, and it penetrates to a suffi 
cient depth at the surface 19 whereby the stresses at 
this surface are relieved also. The cupped sheet 14 
reverts to an equilibrium stress condition and gradually 
returns to a planar state. Upon Subsequent drying, an 
unequal stress condition is not created, and the sheet 
remains planar. 
The wet coated sheet 14 may then be passed through 

a drier 20 to harden the coating 7 and integrally bond 
the coating with the surface i9 of the sheet 4. With 
dry fiberboard coating application, only the coating 17 
need be dried; as a result, the drier 20 may be much 
smaller, although of the same general nature as drier 8 
in FIG. 1. The resultant sheet 4a having the coating 
17a upon a major surface thereof is then transported 
for shipment or for placement in storage, as required. 

Referring to FIG. 3, which depicts a fiberboard sheet 
in an enlarged view, the basic sheet 4c may be of any 
convenient size, as, for example, 4' x 8', 2' x 4, or 
4' x 4'. The edges of the sheet are shown to be straight 
edged; however, the edges may be routed so as to form 
male-female surfaces suitable for joints, after the sheets 
are juxtapositioned each other to form a covering. The 
upper major surface of the fiberboard sheet has the dried 
coating 6a thereupon. Adjacent the surface 9a of the 
basic fiberboard sheet, the coating has penetrated there 
into so as to be interlocked therewith, as indicated by 
the area 2i. In a fiberboard sheet wet coated, the inter 
locking area is slightly deeper than in a fiberboard sheet 
dry coated. This results from the fact that the wet sheet 
has a greater tendency to absorb the more volatile ele 
ments of the coating than a dried fiberboard sheet coated 
in the same manner. With either type of coating appli 
cation, the sealer portion of the coating is effective to 
seal off the surface of the fiberboard, regardless of 
whether such surface is wet or dry, and to prevent any 
appreciable asphalt absorption. With fiberboards coated 
wet or dry, a black sheen is evidenced on the coated 
surface indicating very little deep asphalt penetration 
into or asphalt absorption, by the board. 

Referring to FiG. 4, depicting a built-up roof in partial 
cross-section, the fiberboards 4c are placed upon roof 
rafters, purlins, girders, or the like, 30 comprising the bare 
roof structure of a particular building. The fiberboards 
may be laminated to each other to be of 1' to 3'-4' 
thickness, depending upon the insulating values desired 
to be imparted to the roof. Usually fiberboards manu 
factured on an Oliver or Fourdrinier machine have a 
maximum unlaminated thickness of about 1' nominal; 
consequently, several of such sheets would ordinarily be 
laminated to each other to form an insulating deck be 
tween 1'-3' thickness. To cause the insulating deck to 
be locked in with the basic girder, rafter, or purlin con 
struction, adhesive 31 may be applied adjacent the con 
tacting surfaces so as to firmly bind the two structures 
to each other. In lieu of adhesive securement, mechani 
cal fasteners may be substituted therefor. In addition, 
and in order to form a more integrated construction, the 
side edges of the fiberboard sheets are beveled so as to 
result in interlocking joints between adjacent sheets. 

After the sheets are secured to the basic roof structure, 
a coating of hot asphalt 37, usually at a temperature of 
approximately 500 or thereabouts, is poured over the ex 
posed surface of the insulating fiberboards 4c, comprising 
the roof deck. The poured asphalt (or other type roofing 
bitumen) engages the coating 6a, and integrally bonds 
with the asphaltic component of the coating. The sealer 
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6. 
portion of the coating however prevents any absorption 
of the covering asphalt 37, and the bond between the 
roof covering 40 and the fiberboards 4c exists at this 
area, i.e., between the covering material 37 and the 
asphaltic component of the coating 6a. Before the cover 
ing asphalt cools appreciably, a layer of asphalt impreg 
nated felt 38 is applied over the liquid coating 37 and em 
bedded thereinto. The roof covering is continued to be 
built up in this fashion, by alternate layers of liquid coat 
ing 39 and felt 40, depending upon whether a two, three, 
or four ply roof is desired. The last application is a coat 
ing of asphalt 41, on which are deposited granules 42. 
The latter are spread evenly over the surface of the roof 
and embedded into the ultimate coating 43. 

Densities of fiberboard in the order of about 10-14 
pounds per cubic foot in natural fiberboard, and about 
11-15 pounds per cubic foot in asphalt impregnated fiber 
board have been successfully utilized in roof coverings 
with good bonding between the applied asphalt 37 and 
the coating 6a (FIG. 4) and with very little penetration 
of the asphalt coating 37 into the body of the fiberboard. 
For example, under test conditions more severe than the 
hot asphalt mopping conditions which normally occur in 
the field, test boards heated for four minutes to a surface 
temperature of 190° F. after the application of the asphalt 
coating 37 at 500 F., showed no hot asphalt absorption. 
The test fiberboards had densities as low as 10 pounds per 
cubic foot and were sealer coated according to the pres 
ent invention. 

Ordinarily the sealer-waterproof coating 6a (FIG. 4) 
is applied only on one major surface of the sheets form 
ing the insulating deck 34. This is due to practical con 
siderations, as the coating may be applied to both sides, 
if so desired. However, even in those installations where 
in hot asphalt is ordinarily applied to a solid deck surface 
(used instead of the spaced supports 30 shown in FIG. 
4) to adhere the fiberboard deck 34 to the deck surface, 
the sealer-waterproof coating 6a need be applied only on 
one such surface, i.e., the upper surface of the deck. In 
such installations, for example, asphalt, used to adhere the 
deck fiberboards to the solid base and which is in contact 
with the undersurface of the roof deck fiberboards, solidi 
fies quickly. Usually the hot asphalt has congealed to an 
appreciable extent, and the congealed portions cannot 
be absorbed into the board. In addition, gravity flow 
which assists absorption on the top surface of the insulat 
ing deck, does not take place. 

After long service of the roof deck, asphalt absorp 
tion through the bottom surface of the roof deck does 
not create a similar condition as asphalt absorption adja 
cent the top surface of the insulating roof deck. The 
hazards are less on the bottom surface of the insulating 
roof deck due to two factors. First, the temperature dur 
ing warm weather on the bottom side of the insulating 
deck never gets as high as that on the top side. It is dur 
ing a period of relatively high ambient temperatures and 
corresponding high temperatures on the outer surface of 
the roof covering that the greatest danger of absorption 
of the top side bonding asphalt 37 exists. Second, any 
failure of the bonding asphalt on the bottom side of the 
insulating deck 34 (i.e., between the deck 34 and a solid 
undersurface) would free the built-up roofing 37, 38, 39, 
40, 41 and the insulating deck 34 together as a unit. 
blowing off of the roof, for example, is most unlikely to 
occur, due to the great weight and considerable stiffness 
of the entire construction. On the other hand, failure on 
the upper side of the insulating deck 34 between the upper 
surface of the roof deck 34 and the coating 37, where no 
sealer coating is used, as a result of absorption of the 
asphalt coating 37 by the insulating deck 34 upon pro 
longed exposure, frees the roofing felts and intermediate 
asphalt. Failure of the roof covering is more likely to 
occur, even when the latter is subjected to moderate 
winds, although complete roof covering failure may not 
result. 
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scale wax are examples of such asphaltic waxes or petro 
leum based waxes, 
Anomalous with the basic concepts of the present in 

vention, i.e., the design of fiberboards with limited char 
acteristics so as to be adaptable for certain specific uses 
only, the characteristics of the sealer-coated fiberboard 
have been proven to be such, that the coating material 
may be used with other types of fiberboard, primarily of 
greater densities, where such fiberboard has other uses 
than as a roof covering. The coating material of the 
present invention has certain characteristics which make 
it adaptable as a waterproofing agent for sheathing type 
fiberboards, the latter having a density between about 18 
to about 25 pounds per cubic foot. Moreover, in ad 
dition to exhibiting excellent waterproofing characteristics, 
the coating compound does not support combustion. 
Thus, while the particular sealer-waterproofing mixture 
is particularly useful in roof covering use as a sealer and 
waterproofer for insulation fiberboard roof decks, it may 
be used in other fiberboard applications wherein either 
the sealer characteristic or the waterproofing characteris 
tic or a combination of the two characteristics are re 
quired, preferably the latter. 

Certain of the waxes, while found to be satisfactory, 
were somewhat difficult to apply. For example, the fol 
lowing formulation produced a satisfactory coating, but 
the mixture could only be sprayed on satisfactorily. 

Example 
Percent by weight on a 

dry solids basis 
Clay Mixture, Johns-Manville 3-118, clay primer - 80 
Wax emulsion, Nopco 2252 --------------------- 20 

It is believed that the asphaltic waxes used as the water 
proofing agents in the formulations, as, for example, wax 
tailings, perform satisfactorily if care is used in the ap 
plication thereof. The percentages used would be in the 
same ratios as those delineated with the asphaltic-clay 
mixtures. 
While the invention has been described in rather full 

detail, it will be understood that these details need not be 
Strictly adhered to and that various changes and mod 
ifications may suggest themselves to one skilled in the 
art, all falling within the scope of the invention as defined 
by the subjoined claims. 
What we claim is: 
S. A roof covering comprising a roof base, a plurality 

of cellulosic fiberboards on said roof base, said fiber 
boards being juxtapositioned to form a relatively con 
tinuous Surface, said fiberboards having a density be 
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tween approximately 10-15 pounds per cubic foot, each 
fiberboard having a coating mixture of clay and an as 
phaltic substance integrally bonded to the upper major 
surface thereof, a built-up roof covering on said major 
surfaces of the fiberboards, said covering being adhered 
to the major surfaces by a bituminous composition. 

2. A roof covering comprising a relatively continucus 
insulation layer comprised of a plurality of juxtaposi 
tioned fiberboards, each fiberboard having on its upper 
Surface a coating mixture of clay and a waterproofing 
agent selected from the group consisting of asphalt, as 
phaltic waxes and mixtures thereof integrally bonded 
therewith, each of said fiberboards having a density be 
tween about 10-15 pounds per cubic foot, a built-up roof 
covering adhered to the upper surface of the insulation 
layer by a bituminous composition. 

3. A roof covering as recited in claim 1, wherein the 
coating mixture comprises by weight about 40% to 90% 
clay and about 60% to 10% asphaltic substance. 

4. A roof covering as recited in claim 3, wherein the 
clay comprises a mixture of Sweilable clay and non 
sweilable clay. 
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