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The linvention hereof relates to a new and 
improved method of concrete construction, in 
cluding'as an essential feature thereof the use 
of a new and improved v,concrete form lining ma 

iterial and the manufacture thereof, and in con 
nection with which there result concrete struc~ 
tures having, in particular, surfaces greatly im 
proved as compared with those vobtained in the 
practice of current methods of concrete. con 
struction. 
In the erection of concrete structures, whether 

' dams, buildings, bridges or the like, it is corn 
mon practice to provide Vforms in which the con 
crete is applied, which forms, after the concrete 
is set, are removed leaving the structure formed 
or molded in accordance with the contour of the 
forms. This also applies to the manufacture of 
concrete blocks, slabs, and the like wherein such 
products are molded in molds which constitute 
forms and in which vlikewise the contour is de 
pendent upon the contour of. the form or mol 
in which such products are cast. , ' 
According to> common practice, the ' forms 

which are used in connection with concrete con 
struction are composed of metal, matched lum# 
ber, rough lumber, plywood,‘l'?ard and dense über 
board, known as hardboard, or any other gener 

'10 

ally like or similar materials or of variouscom- . 
binations thereof. The such materials are suit 
ably supported so that the concrete may be cast 
thereagainst. For some' structures the concrete 

30 

face as it is molded by the usual forms is satis# 
factory, as for example, in foundation work where 
the face of the concrete will be covered by a back 
lill, or in connection with a surface which will 
be covered, as for example, by application of a 
veneer facing of brick or stone and the like. 
For many purposes the usual face produced 

on concrete cast against forms as above men 
tioned is not satisfactory, since such faces have 
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40 
various common defects, as for example, they  
may show the wood grain markings of the wood 
forms or may show the joint lines between the 
boards of the form lining, or the surface may be 
honeycombed or pitted. The Aface of such con 45 
crete forms are usually oiled to prevent adhesion ` 
to the face of the concrete cast thereagainst. 
Such necessity for oiling the forms is also a dis 

, advantage as in many cases it causes discolora 
tion of the face of the concrete., ‘To obtain a sur 
face of satisfactory appearance it is often neces 
sary to chip or grind the surface and possibly 
to point up the surface or apply a surface coat 
ing to cover up the defects in the surface as orig 
inally cast against the forms. 
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- It is in particular an object of this invention 
to provide an improved face on concrete struc 
tures, which face will be more dense than that 
obtained by following> present practices, will be 
smooth or uniformly and lightly textured and 
substantially without the detrimental imperfec 
tions and disñgurements heretofore usual as 
above mentioned. In connection with producing 
the desired results, it is an object of this inven 
tion to provide an improved method of concrete 
construction, and in particular to provide a new 
and improved form lining material which is uti 
liz'ed in erecting or preparing the improved con 
crete structure which is obtained by the practice 
of the method of this invention. 
In connection with the new and improved form 

lining hereof, the objects to be achieved by the 
_use thereof are the provision of such material 
in large sheets so as to minimize joint markings 
on the concrete cast thereagainst, so that in the 
finished structure there are relatively few joint 
marks which, if the adjacent sheets of form 1in 
ing have been properly placed, will be substan 
tlally unnoticeable and which said large sheets 
are used in concrete forms without the necessity 
of oiling or otherwise treating on the .lob before 
using. A further object is to provide the new , 
and improved form lining hereof having a uni 
form surface of smooth or textured -appearance 
so as to provide ya similar uniform surface on 
concrete cast against it. A still further object 
hereof is to cause the concrete cast against the 
form lining hereof‘to have a hard’an‘dldense sur 
face, free, or substantially free, of air pockets 
or honeycomb, and for accomplishing these ends 
to provide such a form lining which has the prop 
erties of affording escape of trapped air from the 
surface of the concrete cast thereagainst, and >of 
providing for the escape of air and water from 
the such face. « , - 

With the above and other objects of the in' 
vention hereof in view, the following, as will be 
apparent upon reading the specification, is a de 
scription of the invention hereof and the ap 
pended claims >deiinethe invention set out in 
the specification. 
The invention hereof is illustrated insofar 

as is practical in the accompanying drawings. 
In the drawings in which like numerals desig 
nate like elements in the various views; 
Figure 1 is a perspective of a concrete wall or 

the like showing the concrete form on one side 
thereof with the form lining in place, parts there 
of being broken away; 
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Figure 2 is a diagrammatic perspective of the 
form lining material: and 
Figure 3 is a diagrammatic perspective of a 

modiücation of the form lining material illus 
trated in Figure 2. 
In the drawings, in Figure 1 there is illustrated 

a typical concrete wall I0, a form lining material 
il against which a face of the Wall is cast, sup 
porting form boards l2 and framing I3 to which 
the form boards i2 are secured by nails or bolts 
or other suitable securing means, not shown. 

'I'he construction shown in Figure 1, itis to be 
understood, is merely illustrative, being an illus 
tration for the purpose of description only. In 
practice of course, the wall I0 may in its entirety 
or with respect to its face portion only be in 
clined from the _vertical or instead of being ilat 
may be curved or it may represent merely a part 
of a massive structure such as a dam or the like 
having a face which is straight or inclined or 
üat or curved or the like, or it may be considered 
as representing a' portion of a concrete block or 
slab or the like. 
In utilizing and carrying out the invention 

hereof, the only departure from the usual and 
ordinary practices in concrete construction is in 
the inclusion of an absorptive form lining in the 
concrete forms. This absorptive form lining, in 
dicated in the drawings by numeral il, is an 
especially treated sheet of über board, more spe 
ciücally an especially treated sheet of über insu 
lation board, which is placed in the form as a 
face against which the concrete is to be cast. The 
form lining is suitably secured to the face of 
the form boards I2 by suitable nailing. not shown, 
preferably using small headed nails such as lath 
nails spaced 4 to 6 inches along the edges and 12 
inches or more on center portions, or if desired, 
it may be suitably adhered with a latex or casein 
or other preferably waterproof adhesive. 
The basis of the form lining is über board, 

in fact über insulation board of the nature of 
that now commonly available under a number 
of brand names, but however, the board found 
most satisfactory is that available as Celotex 
brand cane über insulation board. Other über 
insulation boards may be utilized in connection 
with this invention, as for example, Insuliie brand 
über insulation board, which is composed largely 
of ground wood, or Maftex brand über insulation 
board, which is composed principally of the über 
of the roots from which licorice is extracted, or 
in fact there may be utilized, as will become ap 
parent, substantially any of the commercially 
available über insulation boards.` These über in 
sulation boards as generally available for use in 
building construction have a density of about 0.25 
to 0.27, and while the regular commercial über 
boards maybe used, it is preferable in the exer 
cise of the invention hereof that a slightly less 
dense über board be used, that is, a board of the 
same character as those mentioned, but of a den 
sity of about 0.210 to 0.220 prior to subsequent sur 
facing treatments. ‘ _ 

These über insulation boards are sheet form 
products \ manufactured from vegetative übers, 
the larger portion of the übers being relatively 
coarse as compared to usual paper über but with 
a content of üner über produced most generally in 
1/2 inch thickness, as sheets 4 feet wide and in 
length up to 12 feet or longer. yA common char 
acteristic of these über insulation boards is that 
in their usual commercial form, sold for wall, 
structural insulation, they have a conductivity of 
approximately 0.33. 
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4 
In the drawings, a sheet of über insulation 

board is designated generally by numeral I5, Fig. 
2. In the usual process of the manufacture of 
über insulation board, the übers are waterproofed, 
that is they are treated with a so-called paper 
size, as for example, with rosin emulsion, which 
is subsequently precipitated on the übers by the 
addition of paper maker’s alum. The procedure 
of sizing with rosin and alum and other water 
prooüng sizings such as asphalt, waxes and other 
sizing agents being well known to those skilled 
in the paper art and über insulation board in 
dustry, a detailed description thereof will not be 
given here, it being considered suiilcient to state 
that preferably, in connection with the inven 
tion hereof, the über insulation board compris 
ing the base material for the form lining shall be 
a über insulation board which has been suitably 
integrally sized or waterproofed. 
The sizing of über, as with rosin and alum, for 

example, provides on the surface of the individual 
übers a more or less complete but discontinuous 
coating of what is believed to be aluminum res 
inate and free rosin deposited on the surface of 
the sized übers. This coating has a high surface 
tension and therefore resists wetting by water, 
so that the übers and products formed therefrom 
are waterproofed or, possibly more properly 
stated, are water repellent due to the high sur 
face tension of the sizing on the surface of the 
übers. 

Starting with a sized über insulation board 
sheet, preferably of a density as previously stated 
of about 0.210 to 0.220, the übers of which are 

'relatively large and coarse as compared with 
paper über so that in fact, in general, it may be 
said that in excess of 50% of its volume consti 
tutes voids or interstices between übers, and hav 
ing a surface which is relatively open and porous 
when viewed under magnification of four diame 
ters; the preparation of the sheet as a form 
lining is as follows: 

'I'he über board sheet I5, a sized sheet and 
one which is relatively porous to air, from a 
surface thereof in accordance with a method of 
determination which will be set out below, is 
treated as will be hereafter described in detail 
with a surface tension depressant. 
The method for determining the required po 

rosity above referred to is a slight modiücation of 
the method usually used for determining the 
porosity or air permeability of rooüng felts, that 
is, the unsaturated sheet which is the basis of 
asphalt saturated rooüng products, and the meth 
od involves the use of the Gurley densometer. 
Neither the apparatus used for the determina 
tion of air permeability, nor the method of use 
thereof will be described in detail, since this is 
covered in tentative speciücation D202-32T of 
the American Society for Testing materials. 
However, since the detailed procedure of testing 
in connection with the preparation of the con 
crete form lining hereof differs slightly from the 
standard and requires a slight modiücation of 
the apparatus these differences will be described. 
The standard procedure as covered in the above 

tentative speciücation is modified to the extent 
that the sample tested is a simple of the über 
insulation board which is to be treated, which 
sample is cut one and seven-eighths inch square 
and sanded to a thickness of 0.3 inch. By using 
such a ̀ test piece the standard apparatus may 
be used but it will be understood that asimilar 
apparatus could be built in which the test could 
be made on a sample of larger area and of full 
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thickness. 
the extent that this described sample used for 
testing is clamped down on the apparatus with 
one-fourth inch stops, provided so that ñrm con 
tact of the sample is obtained and the test is 
made on a sample which“ is exactly one-fourth 
inch thick as limited by the stops and which is 
tested in a state of slight compression, i. e., from 
.30" to .25". ‘The ñber board to be used in con 
nection with the preparation of the form lining 
board hereof should be a fiber board sheetas 
above described, which when tested in accordance 
with the testing procedure of tentative specifica 
tion D202-32T shows an air resistance of around 
3 to 4 seconds per 100 cc., although a reasonable 
variation from these figures may be compensated 

n for in the course of the subsequent steps of prepa- 
’ration of the form lining board. ' 

' Preferably, the test for- determining the poros 
ity of the ñber board sheet in accordance with` 
the above test procedure should be made on what 
vis termed the bottom side of the sheet, that is, 
the side which is felted on the screen in the manu 
facture of the fiber board. 'I‘his bottom side of 
the sheet is, due to the manner of manufacture 

The testing apparatus is modified to 

20l 

25 
of the fiber board, ordinarily somewhat smoother l 
than the top side of the sheet and due to the effect 
of drainage during the felting of the sheet the 
bottom side of the sheet is generally somewhat 
more open than the top side,'that is, the drain 
arge of the water from the sheet as it is formed - 

y side of the sheet, _ tends to wash out, on the botto 
any' very fine materials so th t this face'has 
ordinarily what is termed a more open structure 
than does the top face of the sheet. It is pre 
ferred that the subsequent treatments in the 
manufacture of the form liner board shall be car 
ried out on the bottom side of the felted sheet, 
since there is some slight advantage in so doing, 
which advantage will be apparent to those skilled 
in the art, on following the description of the in 
vention through the various succeeding steps 
including the use of the form lining board.l 
While the starting board has been described as 
preferably having a density of 0.210 to 0.220 
.and an air resistance of 3 to 4 sec. this is not 
always necessary and depends upon the treat 
ment which will be employed. Boards which are 
to be lightly treated may have a starting density 
in excess of 0.220 and an air resistance in excess 
of 4 seconds per 100 cc. 

Since in connection with this invention and the 
utilization thereof it is desired that the advan 
tages of two directly opposed conditions be taken 
advantage of, there will now be described these 
conditions and the manner in which they are uti 
lized. The fiber insulating board suitably sized, 
as has been described, is waterproofed or water 
repellent so that its tendency is to repel water 
rather than to absorb water which might be in 
contact therewith. In connection with the con 
crete which is cast against the form lining, it is 
desired to remove from the surface of such con 
crete all excess moisture by absorption of this 
moisture into the fiber board form lining. Since 
as stated, the über board form lining is water re 
pellent, in orde;` that the water may be absorbed 
from the concrete, it is necessary that a surface 
of the fiber board form lining be given a treat 
ment to render it water absorptive, which treat 
ment will be hereinafter described. 

It is desired that a waterproof repellent fiber 
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board form lining shall be used since, if not sized, Í 
these ñber boards when they absorb an appre 
ciable amount of water become relatively soft and 75 
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ilabby. Ifthere ls used for the form lining a 
ñber board which was not waterproofed, upon the 
removal of the forms _there wouldgpossibly‘be 
considerable diiliculty encountered ̀ in removing 
the fiber board form lining. Not being water 
proofed, the entire form lining board would ab 
sorb water from the concrete cast against vits 
face, and it would be merely a board form, but 
pulpy mass lying on the face of the concrete, 
which pulpy material would be very difficult to 
remove. In stating4 that the form lining board 
under these conditions would be a pulpy mass it 
is not vmeant that it loosesl its form, butwith re 
spect to its original condition when dry, more 
or less corresponding for example to a piece of 
ordinary cardboard which had been well wetted. 
The board will have lost a large part of its co’ 
herence, and literally speaking, it would be neces 
sary to removeit from the surface with a shovel 
or possibly wash it olî with a water hose. By us 
ing a form liner board which is inherently water 
proofed or water repellent, at least with respect 
to a considerable portion of the body thereof, this 
Waterproofed portion absorbs little or none of 
the water from the concrete cast-'against a face, 
and when the forms are removed it is possible to 
remove the form lining from the face of the con 
crete as an integral board. If carefully removed 
the used board will have some salvage value either 
>for reuse as form liner or other utilization. 

 So thatthe ñber insulation board, which as 
above stated should preferably be water repellent 
in order that it may retain its integrity for use 
as a concrete form lining, may be suitable for 
use ln connection with the inventions hereof it 
is necessary that a portion thereof from a face 
inwardly be suitably treated so that it will be 
water absorbent rather than water repellent. 
Whereas it has been stated that preferably the 
bottom side of the sheet is subjected to further 
treatment, it may be that in some instances it 
will be for reasons which will be described, pref 
erable to treat the top side rather than the bot 
tom side. The surface to be subjected to fur 
ther treatment should be that surface Vwhich has 
an air porosity of the order as previously men 
tioned, that is, an air porosity of about 3 to 4 sec 
onds per 100 cc. when tested in accordance with 
the standard testing method as outlined. All 
fiber insulation boards do not maintain uniform 
ity of their porosity, that is, there are differences 
in the particular fibers used by the various manu 
factures and further no manufacturer can' main 
tain absolute uniformity of the fiber used in the 
manufacture of ñber insulation board. Due to 
this inherent variability, which results in variabil 
ity of the air permeability it is preferable that 
the surface of board which has an air permeabil 
ity of about 3 to 4 seconds shall'be that surface 
which is subjected to further treatment. 
The further treatment to which the liber in 

sulation board is subjected is a treatment for 
neutralizing or offsetting the waterproofing of 
the ñbers of the fiber board sheet, which treat 
ment however is limited to the extent that it 
effects only one surface of the board, from a sur 
face inwardly to a limited depth, about g1g " but 
may be greater and preferably not exceeding one 
half of the thickness of the board. 
One manner of subsequent treatment of the 

ñber board is to apply to a surface thereof a sur 
face tension depressant such as a sulfonated cas 
tor oil which may be applied as will be hereafter 
described. Instead of using sulphonated castor 
oil. other surface tension depressants may be 
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used with equal ed'ect provided that in using 
such other surface tension depressant they are 
used in accordance with or in proportion to their 
relative effectiveness as surface tension depres-  
sants relative to sulphonated castor oil, that is, 
if the surface tension depressant effect of an 
alternative surface tension depressant is twice as 
great, then only one-half the amount shall Vbe 
used. A few of the numerous alternate surface 
tension depressants which may be used .are 
saponin or soap bark, sulfonated long chain alco 
hols. alkyl naphthalene sulfonate. or other of the 
numerous well known and commercially avail-A 
able types of wetting agents. v _ 
When sulphonated castor oil is 'used as a wet 

ting agent, it is preferably prepared for applica 
tion as a 4% to 6% solution by volume as repre 
senting a suitable concentration for use. This 
solution is applied to that face of the fiber board 
selected in accordance with the foregoing ex 
planation and may be applied in any given man 
ner, as by spraying, roller coating or the like. 
On a board waterproofed with rosin and alum or 
other well known sizes, such as wax or rosin wax 
mixture and having an air porosity of approxi 
mately 3 to 4 seconds, the solution is applied at 
the rate of about 2 gallons per 1000 sq. ft. applied 
to one side only. 
The amount of surface tension depressant solu 

tion applied as above, penetrates into the board 
from the surface to which it is applied to only a 
limited distance from the surface, in general to 
less than one-fourth of the thickness of the sheet 
when applied to a one-half inch sheet, that is. it 
penetrates to less than one-eighth inch. 'I‘he ef 
fect of this application of the wetting agent is to 
destroy in that part, the effectivenessof the size 
which was previously applied to the fibers, the 
surface tension is lowered and the portion of the 
board to which the wetting agent has been ap 
plied becomes readily wettable as compared to its 
previous condition of being water repellent. The 
remainder of the board into which the wetting 
agent does not penetrate remains waterproofed 
or water repellent so that ordinarily the board for 
three-fourths or more of its thickness is Water re 
pellent with its other less'than one-fourth readily 
water absorptive. In the drawings, in Figure 2, it 
has been attempted to indicate the penetration of 
the wetting agent by light hatching lines, to 
which portion of the board there has been applied 
the numeral i6, that is, that portion i6 is the 
portion of the board, at and adjacent one surface 
which is water absorptive. 
The water resistance of the treated surface 

after drying will have been decreased to such an 
extent that 1/2 cc. of water applied to the surface 
will be completely absorbed by the board in from 
1 to 45 minutes instead of requiring a period of 
something like 10 hours or thereabouts which 
would be the normal absorption time of the l/gi 
cc. of water applied to the surface of a similar 
waterproof board, the surface of which had not 
been subjected to treatment with a surface ten 
sion reducing agent. 

'I‘he board so treated with one surface having a 
l,/2 cc. absorption time of approximately l minute 
to 45 minutes and the remainder of the body of 
the board untreated, with an absorption time of 
the order of 10 hours may now be used as an effec 
tive absorptive form lining. A possible variation 
could be to have both surfaces of the board 
treated with the wetting agent so that either side 
can be used against the concrete and in such case 
the untreated core portion serves as a stiifening 
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and strengthening portion in the same manner 
as the untreated rear portion of the sheet as .lust 
previously described. 
While boards treated as above described may 

be used as absorptive form lining without further 
treatment, the desired effects are obtained and 
concrete of a. superior nature results, the concrete 
surface produced may be slightly irregular and 
somewhat roughened due to irregularities of and 
coarseness of the surface of the treated sheet. 
Trouble may also be expected because of the con 
crete bonding to the surface fibers. When the 
form lining is removed some of the fibers at the 
surface of the sheet will most likely adhere to the 
face of the concrete. The form lining will be dim 
cult to remove as complete units and the concrete 
surface though fairly smooth and uniform may 

` contain surface fibers strongly bonded toit, which 
are difllcult to remove and present an unsightly 
and undesirable appearance. This use will, how 
ever, not be described further herein as this phase 
of the general subject matter of the invention in 
volved is considered to be a separate invention 
more properly to be separately described. 
Bonding of the concrete to the form lining is 

considered to be due to the infiltration of wet ce 
ment fines from the concrete mixture into the 
surface pores of the form lining. Most fiber in 
sulation boards which have been sized with rosin 
and alum have a pH value of 4.5 to 5.9 so that 
the setting time of the cement, which because 
carried along in the water which is absorbed from 
the concrete by the form lining, penetrates into 
the pores of the lining, is retarded by the acid 
condition encountered. If the form lining is re 
moved at just the correct time, that is, just after 
the body of concrete has set but before the cement 
in the pores of the sheet has set, the lining may 
be stripped of! without sticking or bonding diili~ 
culties. 
This correct time for stripping as above stated 

however; is probably largely due to practical dif 
ferences which on construction jobs are somewhat 
variable for different portions of the form lining, 
with the result that when the forms are removed, 
usually at about 24 hours from the time of pour 
ing, some portions may'strip clean, whereas, other 
portions will be rather firmly bonded by the ce 
ment fines which have set up in the pores of the 
lining. If the forms are stripped in less than 24 
hours less bonding trouble will be encountered. 
but the entire concrete surface will be coated with 
a thin powdery unset cement layer. This unset 
surface ñlm or layer is not necessarily objection 
able as it will eventually set and harden, but in 
most cases stripping of the forms sooner than 24 
hours after pouring is impractical. Where forms 
are not stripped for several days after the pour 
ing, complete bonding over the entire surface 0f 
the lining will probably result and the lining can 
be removed only by scraping, scrubbing with wa 
ter or by a combination of both. It is of course 
to be understood that the immediately foregoing 
statements are made with reference to the use of 
concrete embodying ordinary cement as distin 
guished from those in which is incorporated ce 
gent of high early strength and rapid setting 

pes. 
A further treatment involved in producing a 

form lining, the use of which will result in ob 
taining an improved hard and dense surface on 
concrete case thereagainst, together with such 
other treatments as have been above mentioned, 
is the application of a coating to a surface of the 
fiber board lining as will be described below. '1h18 



treatment, is the application of a Surface coating 
on the fiber board lining surface to adhere the 
ilbers at the surface and strengthen the surface 
of the form lining, producing a surface which is 
not easily scuffed or marred intranslt or installa 

, tion and -which has a high wet strength which 
promotes or facilitates stripping of the wet used 

f lining from the freshly set concrete. The appli 
cation of this surface treatment will subsequently 
herein be described in detail. f 
An additional objective in the use of a protec 

tive surface treatment is to provide a substan 
tially neutral surface which will be waterproof 
and strong enough to protect the surface fibers 

10 

from the usual alkaline reactions of the cementqg 
and at the same time protect the cement from 
the deleterious residual acid character of the 
fiber board, particularly if sized with rosin and 
alum, and thereby permit maximum utilization 
of the fine layer of cement and aggregate which 
is screened out against the porous surface of the 
absorptive lining. ~ i 

In a/ñber board to the surface of which there 
has ,been applied _a properly designed surface 
treatment and which has also been treated'with 
a substantially neutral wetting agent the absorp 
tive character'of the lining is not impaired, water , 
and air are absorbed from the concrete, fine ce 
ment and aggregate are drawn to the surface and 
largely screened out on the surface of the lining. 
The form lining being non-acid in effect does not 
retard setting of the concentrated cement layer 
at the surface and hardening proceeds normally 
and rapidly up..y to the face of the form lining. 
When the form is removed after 24 hours or 
thereabouts the lining is strong enough to be 
pulled away from the set face, carrying with it 
only that small amount of fines which has actu 
ally penetrated into the form lining and leaving 
at the face of the concrete mass the rich hard 
ened and desired surface effect. Also, due to the 
fact that the form lining absorbs from the con 
crete, particularly from its face and closely ad 
jacent thereto, the occluded air and the excess 
water, the cement particles, atand closely ad 
jacent the face are, prior to >setting of the ce 
ment, in more intimate contact one with an 
other than normally so that when ̀ the cement 
does set the face resulting is of greater density 
and is harder than would be a similar face cast 
against the usual form linings. 

' The surface treatment is diagrammatically 
shown in the drawings in `Figs. 2 and 3, indi 
cated by numeral I'l, but it is to be distinctly 
understood that such showing in the drawings 
is but an attempt to show this surface treatment, 
and that this treatment is actually the treatment 
as will be immediately hereafter described. 
In the drawing the surface coating I1 might 

appear to be on the surface of the ñber board 
I5, but actually this treatment is really in the 
surface, that is, it is not a treatment which is 
merely applied over the surface, it is a treatment 
which is ‘actually entirely, or almost entirely 
within a thin surface lamina of the ñber board. 
As an example of thegsurface coating I1, it may 
comprise asphalt of preferably labout 180° F., M. 
P. applied at the rate of about 10 to 30 pounds 
per 1000 sq. feet of surface, this being applied as 
a substantially uniform coating ‘by any desired 
means in any desired manner as by spraying, 
roller coating or the like. 
The surface application of asphalt is made 
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smoothed by hot rolling and the sheet is subse 75 
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quently stoved or baked by suitable heating at 
about 250° to 350° F. until the asphalt coating 

' is sufficiently softened to sink into the surface of 
the sheet as differentiated from a mere surface 
coating applied on the surface of the sheet. With 
a coating of the type of asphalt above mentioned, 
applied at the rate stated andheated to the tem 
perature given, heating for a period of about one 
hour. more or less, will bring about the desired 
results. 
The surface ~coating of asphalt when it is heat 

ed sinks into the relatively open surface of the > 
sheet to which it is applied. and due to its nature 
it tends to flow around or coat the individual 
surface fibers of the sheet so that as a-conse 
quence of the limited amount of asphalt applied, 
it instead of being a continuous sheet on the sur 
face, forms a relatively open and porous surfac 
ing, at or in the surface, having fine pores or 
openings therethrough generally corresponding 
to the openings or pores which were present at 
the surface of the sheet between the ñbers of 
which the sheet is composed. ~ 

The treatment of the surface of the board not 
only forms the finely porous surfacing described, 
but it also serves to cement or adhere the sur 
face and adjacent fibers of the sheet down in 
place and to one another. There is thereby pro 
vided a unitary surface on the sheet and at the 
same time a water resistant and generally po 
rous surfacing. This surface will readily-pass air 
under slight pressure and will with only the 
slight resistance, due to the i‘lneness of the po 
rosity at the surface, pass water if under a slight 
pressure. , 

As an alternative for the preparation of the 
form lining board as just above described, and 
preferred rather thanstoving in producing such 
form liner board; the following procedure which 
arrives at the same final result may be followed. 
In lieu of stoving the sheet after the application 
of surface coating asphalt to a prehot rolled or` 
natural board, the sheet, carrying its surface 
coating may be run under a hot roll which is 
preferably heated to a temperature of about 350 
to 650° F. and runs at a peripheral speed of 
about 20 to 30 feet per minute. The effect of 
running the treated sheet under the hot roll, 
which is usually referred to as hot rolling or as 
ironing, is to drive the asphalt coating applied 
on the surface into the surface in the same man 
ner as was above described in connection with 
the stoving of the coated sheet. The hot ironing 
immediately drives the surface coating of» asphalt 
into the surface portion of the sheet, but it also 
has another effect in that it irons down and 
smooths the surface of the sheet combining the 
smoothing and penetrating operations and it is 
for this reason that the hot rolling is preferable 
to the simple staving which does not provide the 
advantage of smoothing and ironing the surface 
of the sheet. For prehot-rolling the board sur 
face is preferably slightly moistened. 
In order to maintain the desired maximum sur 

face porosity of the'form lining it is desired that 
the surface coating, such as asphalt, applied, 
shall be held to a minimum. Fiber boards, a 
surface of which has “been smoothed by prehot 
rolling in accordance with the procedure else 
where herein described can be uniformily coated 
by the application of from 15 to 20 lbs. of asphalt 
per thousand sq.‘ft. of surfacing, or if the prehot 
rolling has resulted in a good smooth surface 10 
to 15 lbs. of asphalt vper thousand sq. ft. will be 
suflìcient, particularly if the board is finally re- , i 
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hot rolled. Fiber boards which have not been 
hot rolled, that is, those which have their nor 
mal surface usually require the use of asphalt in 
the amount of between 20 to 30 lbs. per thousand 
sq. ft. of surface for a uniform minimum cover 
age, but if the board is rehot rolled an asphalt 
coverage from 15 to 25 lbs. per thousand sq. ft. 
will be sufficient. Starting with the same fiber 
board,'coverage in the amounts as just above set 
out result in a final surface permeability. 
As an alternative method for applying the sur 

face coating and one which eliminates what will 
now be referred to as rehot rolling, or stoving to 
effect the desired penetration of the asphalt ap 
plied, into the surface of the ilber board there 
may be added to the asphalt small percentages of 
materials which have the effect of increasing the 
penetration of the asphalt as it is applied. If 
there is added to the asphalt small amount of 
Hercolyn or Abalyn, which are methyl abietate, 
the enect at the rolls where the application of the 
asphalt is made will be substantially similar to 
the effect obtained through rehot rolling or stov 
ing of the sheet after the asphalt has been ap 
plied. Since the ability of the asphalt to pene 
trate has been increased by the use of the ma 
terials mentioned, the asphalt will when applied 
at the rolls, if roller coated, penetrate into the 
surface of the ilber board sheet to which it is ap 
plied, with substantially the same effect as is ob 
tained by rehot rolling or stoving the sheet after 
the application of asphalt to which such addi 
tional materials have not been added. 

Heretofore there has been described several 
phases in the method of preparing form lining 
board which is used in connection with the in 
ventions hereof and in addition there has been 
mentioned alternative procedures for the prepara 
tion of this product. It is of course, to be under 
stood that the foregoing description while includ 
ing a description of the various phases of the 
method of producing, is to be taken only as a 
specific exempliflcation' of the invention and that 
the procedures involved are quite broadly appli 
cable and may be so utilized. Instead of the as 
phalt used for preparing the surface of the form 
lining board, other substances may be used, as 
for example, asphalt cut backs, emulsions, hard 
waxes, latex, resins, drying oils, varnishes and 
other equivalents or solutions or emulsions there 
of, as will be readily understood by those skilled. 
in the art to which these inventions relate. 

It is believed that it will be clear from the 
foregoing that regardless of the particular sub 
stance which is used to provide the surface treat 
ment, that it is the object to and that the such 
material should be so applied that the resulting 
form'liner board shall have a surface which is 
i'lnely porous, water resistant and in which the 
ñbers at the surface are bonded. Hard waxes 
such as paraffin and various resins may be ap 
plied in substantially the same manner as the 
asphalt was described as applied. Latex and some 
of the resins are probably best applied as a solu 
tion, that is, either actually dissolved in a solvent 
or possibly in the form of an emulsion. Drying 
oils, such as tung oil, linseed oil, soya bean oil 
and the like, may be applied by spray or roller or 
other suitable application, preferably with an ac 
celerator to bring about the desired polymeriza 
tion or oxidation upon subjection of the coated 
sheet to suitable heating or baking. 
With respect to the use of the substances above 

mentioned, generally it must be definitely kept in 
mind that the surfacing materials useable do not 
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necessarily include every substance comprehend 
ed within the various classifications mentioned. 
The substance used for surfacing should be limit 
ed to one which is not sticky or distinctly soft 
at the‘temperatures at which the form lining is 
normally used, nor should it be excessively hard 
and brittle so that the coating applied at the 
surface of the form lining will crack or shatter 
under normal use at usual outdoor temperatures. 
Further, the treated surface of the form lining 
should preferably be substantially neutral. 'I'hat 
ls, it is preferably to be held Within the limits 
of pH 6 to pH 8, with however, reasonable varia 
tion from these limiting figures permissible, since 
form liner board prepared in accordance with the 
above description and having a pH at the treated 
surface of about pH 4.1 has in use produced on 
Athe surface of concrete cast thereagainst a sur 
face considered satisfactory and a very distinct 
improvement over surfaces cast against other 
types of the usual materials used for form lin 
ing, though a better and harder surface will re 
sult at the preferred 6.0 to 8.0 pH range. 

>T'he above limitations concerning the acidity 
and alkalinity at the surface of the form lining 
board are preferred, due to the fact that if the 
surface against which the concrete is cast is ex 
cessively acid, that apparently right at the sur 
faces there ls _a very thin layer of the concrete 
the setting of which is decidedly retarded so that 
when the form liner board is stripped, this very 
thin layer of unset powdery cement is removed 
with the form liner board. On the other hand, 
if ythe surface o1' the form liner board is ex 
cessively alkaline, the integral waterproofness of 
the form lining may be destroyed and the advan 
tages gained by the use of a neutral strengthen 
ing treatment would not be realized. 
In the foregoing there have been described the 

various treatments to which a fiber insulation 
board may be subjected toprepare it for use as 
concrete form lining. The preferred form of 
the invention incorporating the foregoing de~ 
scribed principles and the preferred form of the 
concrete form lining hereof are as follows: A sur 
face strengthening treatment such as has been 
described is used and is applied to a surface of 
the normal flber insulation board and the wet 
ting agent treatment is applied as a final treat 
ment after the surface strengthening treatment. 
the surface strengthening treatment preferably 
being a treatment with asphalt rehot rolled into 
the board surface. The fiber insulation board to 
be used is preferably Celotex cane ñber insula 
tion board sized with rosin and alum and of pref 
erably a density of about 0.210 to 0.220 which pref 
erably should have an air permeability of about 
3 to 4 seconds per 100 cc. There is applied pref 
erably to the bottom face of such fiber board a 
surface strengthening application -of asphalt of 
180° M. P. applied substantially uniformly over 
the surface at the rate of 15 to 20 lbs. per thousand 
sq. ft. of surface. The surface to which the as 
phalt has been applied is then subjected to a re 
hot rolling at a temperature of about 450 to 650° F. 
at the roll surface, which rehot rolling serves to 
drive the asphalt into the surface of the board 
and which to some extent causes a slight increase 
in the density of the board and some increase 
in the air resistance of the board. Should the 
processing be varied so that the asphalt coated 
sheet is subject to stoving to cause the asphalt 
to sink into the surface, the application of as 
phalt should preferably be at the rate from about 
20 to 30 lbs. per thousand sq. ft. On boards pre 
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hot rolled substantially the same effect is obtained 
with about 5 lbs. less asphalt per thousand sq. ft. 
The asphalt treatment as above described, ap- . 

plied to the surface of the board at the rate set 
out, will increase the waterresistance of the sur 
face to such an extent that >`1/'2 cc. of water ap 
plied to the surface will not be absorbed and will 
remain there substantially indefinitely or until 
dissipated by evaporation. To overcome this re 
sistance to the absorption of water and to' obtain 

5' hereof, will therefore not be herein discussed in. 

n 
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of other drying or vegetable oils of this same gen 
eral character, but however, this phase of the 
general inventions involved, since such 'is con-- 

‘ sidered to be an invention separate from those 

- further detail. p . ~ 

For certain usages it is _conceivable that it may 
be desirable to use a surface strengthening agent 
which is not neutral but which is distinctly acid 

10 in nature to stillfurther facilitate stripping of 
a surface which will have the preferred absorp- ' 
tion time of 1 to 45 minutes it has been found that 

» a. surface tension reducing agent iapplied in the 
proper quantity as for example, a solution of sul- ' 
phonated castor oil 6% by volume, applied at the 
rate» of 1 to 3 gallons per thousand sq. ft. of sur 
face will result in the desired water absorption 
time for the surface of the stoved product, where 
as. in connection with the rehot rolled product a 
like coverage with a solution, of sulphonated cas- 20 
tor oil 10 to 20% by volume, is required. Such 
application of the wetting agent reduces the wa 
ter absorption time from substantially inñnite to 
that desired, that is, to about 1 to 45 minutes.I 
The treatments ̀to which the sheet is subjected 25 
cause some increase in the density and ordinarily 
if a ñber board of a density of 0.210 to 0.220 is 
used as the base material the finished product 
will, due to the rehot rolling and other treatment 
to which it has been subject have a ñnal density 
of about 0.250 to 0.270. With the treatments as 
have just been described, the ñber board sheet 
which originally had a preferred air permeability 
of about 3 to 4 seconds, increase, due to the treat 
ments to which the boards have been subjected. 
to an air permeability of about 6 to 12 seconds al 
though an air permeability of up to about 20 sec 
onds is allowable. ‘ 
In the above descriptionit is of course to be 

understood that in connection with the preced 
ing teachings, allowance is to be made for per 
missible variation in the preferred treatment, for 
example, whereas the surface strengthening 
treatment has been generally described as treat 
ment with asphalt, there may be substituted 
therefore equivalent treatments with various of~ 
the other surface strengthening materials which 
were mentioned; and whereas treatment for sur 
face tension reduction has been described as one 
with sulphonated castor oil of a particular con 
centration, it is readily apparent that such treat 
ment may be with a solution of a different con 
centration, for example, twice the amount of so 
lution but of half the concentration, or the treat 
ment may be an equivalent treatment with othere 
surface tension reducing agents as has been pre 
viously particularly pointed out. 
In preparing a concrete form liner board of 

the general nature of that above herein described 
the surface strengthening treatment may be one 
of such a nature that it has inherent wetting 

30 

the form lining from the cement. Surface finish 
lof the concrete would be somewhat sacrificed for 
the purpose of obtaining easier stripping. In 

ì such cases it may be desirable to use an acid treat-v 
15 ment or acid wetting agent subsequent to the'ap 

plication of the surface strengthening treatment, Y 
or the surface strengthening treatment itself may 
vbe one wherein the material applied ,has an acid 
reaction. By the selection of a proper surface 
strengthening agent, of an acid character, the de 
sired result may be accomplished without a sub 

/ sequent treatment for acidifying and it is possi- -» 
ble to obtain the desired water absorption rate 

. by selection of the surface strengthening agent. 
Soya bean oil is satisfactory for this usage since 
due to the free fatty acids contained and de 
veloped during the polymerization thereof it has 
been found to produce such results. Other oils 
containing free fatty acids might (also be 'used 
in similar manner to obtain a like desired result. 
While above there have been mentioned two 

ways in which the surface tension depressant may 
be added, it has been found that the surface 
tension depressant may be added by other pro- ’ 

35 cedures. The surface tension depressant if mis 
cible with the surface treating material may be 
mixed therewith and applied to the surface of the 
board as a single application. It is, of course un 
derstood by those skilled in the art that the sur 

40 face tension depressingiagent need not necessarily 

50 

be a single and specific surface tension depres 
sant, since equal effect can be obtained by using 
a mixture of several surface tension depressant 
agents. 0f course, in any case it is to be under 

45 stood that the surface tension depressant agent 
is added in such amount as to have a surface ten 
sion depressant effect equivalent to that had in 
accordance with the speciñc examples above 
given. « \ 

Since as above mentioned, ñber boards made 
from diñerent kinds of ñbers which may have 
been subjected to diñerent types of refining will 
produce boards with some differences in the air 
permeability of their surfaces and since one of 

55 the principal reasons for the application of the 

properties in addition to its surface strengthen- n 
ing properties and in such case the application 
of the wetting agent may be entirely eliminated 
or at least the concentration of the wetting agent 
which is applied may be very materially reduced, 
as may be required under the circumstances in 
volved, to' obtain the desired water absorption 
rate of 1 to 45 minutes or up to the maximum rate 
of about 60 minutes. It has been found for in 
stance that clariñed raw soya bean oil has such 
properties and boards treated with soya oil and 
partially polymerized by baking will have an ab 
sorption time of from 10 to 15 minutes and may 
be used without further treatment. This is true 

surface treatment, as has been described, is to ob 
tain the proper degree of surface strength and 
porosity of the finished product, it consequently 
follows that the quantity of the surface treat 

60 ing material used will at times need to be varied 
within reasonable limitations from the amount 
given in the specific example above. The finished 
product should have a. surface porosity and wa 

' ter absorption such that it will, at least at 24 hours 
65 after the rform liner has been manufactured, with 

70 

in the period of from 1 to-45 minutes absorb 
1/2 cc.of water applied to the surface as a single 
puddle and preferably applied from a pipette held 
closely adjacent the surface. ' 
In connection with the above description it is 

to be particularly noted that there has been ref 
erence to a surface treatment or surface coat 
ing and the like, which however, is in fact not an 
actual coating or a surfacing, that is, it is not 

75 on the surface, as meaning above the surface. 
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This coating or 'surfacing of the form liner board 
of this inventionl'èis not on but is in the sin‘face 
of the ñber board, that is, by the treatment as 
it is carried out, the surface treating material is 
caused to largely sink into the surface of the 
board, the greater part of'it being present as sur 
face coatings about the surfaces of the individual 
fibers at the board surface. The phrases just 
heretofore abovey referred to and other like 
phrases which may be used in thespeciflcation, it 
is to be understood are used in a limited sense, or 
otherwise, with the specific meaning as has just 
been pointed out in detail. i 
When concrete is placed in a form lined with 

the above described form liner board, that por 
tion thereof from the surface downward is under 
a certain amount of hydrostatic pressure depend 
ing upon the distance measured downwardly 
from the surface. Due -to this hydrostatic pres 
sure, air, which may be at and adjacent to the 
surface between the form liner board and the 
concrete mass is forced into and passes through 
the iìnely porous surface of the form liner board, 
but it is believed that this surface momentarily 
resists the water flow, but however, upon the re 
lease of some of the pressure existing due to the 
escape of the trapped air, the water at and ad 
jacent the surface begins to flow through the 
finely porous surface of the form liner board to 
be absorbed into the body thereof. 
This flow of water apparently allows the es-V 

cape, from the concrete at an - adjacent its face, 
of the water present in? excess, or at least a part 
of the excess of the water present and not re 
quired for proper hydration of the cement. This 
ilow of water apparently tends to cause the ce 
ment fines, which are adjacent to the surface, 
to be carried to the surface to ñll voids between 
the surface particles and excess water which is 
ordinarily present as films between particles of 
the mix is largely removed and the particles are 
thus more closely compacted with the result that, 
due to these effects the face of the concrete which 
has been cast against the form liner board, when 
it hardens is more dense and harder at its surfacev 
than if cast against other forms of form lining. 
Due to the fact that substantially all the air 
trapped, or present at and adjacent the surface 
of the concrete mass, escapes into the form liner 
board, the resultant concrete is entirely or almost 
entirely free of the air pockets, aggregate pockets, 
bug holes and the like, which are common at the 

l»surface of concrete cast against other materials 
as form lining. 

It is of course to be understood that the oon 
crete mass which is cast against the concrete 
'form lining is suitably tamped or vibrated as is 
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preferably of wood or the ,like should be carefully 
inserted under an edge of the form liner board, 
whereupon after an edge has been loosened the 
form liner board may be peeled from the face of 
the concrete. In general there is sufilcient ad 
hesion between the form liner board and the con 
crete to hold the liner board on the surface of the 
concrete, but not sufficient to prevent the ready 
peeling of the sheet from the surface. The re 
sulting surface of the concrete will be found to 
be .uniform and dense and without substantial 
imperfections and ̀ particularly there will not be 
visible on the face of the concrete, wood grain 
pattern marks or the like which may commonly 
be'noted when other forms of form lining have 
been used. 

It has been mentioned that the desired surface 
against which the concrete is to be cast can be 
formed on a ilber board sheet which has not been 
sized and it was further pointed out that such. 
while it would produce the desired surface on the 
concrete, might be quite unsatisfactory from the 
standpoint of its use. As an alternative to the 
use oi’ either an unsized fiber insulation board 
or a sized fiber insulation board, the surface may 
be provided on a composite board which is dla 
grammatically illustrated in Figure 3 of the 
drawings. In this illustration there is represent 
ed a finished product of about one-half inch 
thickness, which product is a composite of two 
separate sheets, one of which, the face sheet, is 
designated by the numeral 20, whereas the other, 
the back or base sheet, is designated by the nu 
meral 2l. The face sheet 20, is a sheet of fiber 
insulation board, as has been described, which is 
one-sixteenth of an inch thick, more >or less, 
although from the viewpoint of manufacture it 
is preferred that such sheet be approximately 
one-fourth inch in thickness, this being a über 
insulation board sheet which has not been water 
proofed with a rosin and alum size or the like. 
The base sheet 2i, is a sheet of fiber insulation 
board which has been sized with a. rosin and 

_ alum size or the like, and its thickness is such 
45 
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common practice, but it of course must also be ‘ 
understood that this tamping or vibrating of the 
mass before it sets should not be done in a man 
ner which will cause injury to the surface of the 
form liner board, that is, if a vibrator is used it 
should be kept back from the surface say not less 
than about six inches and the vibrating member 
should not under any circumstances be allowed 
to contact the surface of the form liner board . ' 

After the concrete which has been cast against 
the form liner board hereof has set for a period 
of approximately 24 hours; and not more than 
72 hours, the form should be removed and it will 
be found that in general the small nails with 
which the form liner board was secured to the 
forms will pull through the form liner board and 
that the form liner board will remain on the 
surface of the concrete. A tool'with a thin blade 
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as to bring the composite thickness to a thick 
ness of substantially _one-half inch. These two 
sheets, 20 and 2|, may be secured together by 
suitable means, preferably by spot gluing with 
a waterproof adhesive. 
In the preparation of this composite sheet for 

use as a form lining, the surface of the unsized 
sheet 20 is treated in accordance with the de 
scribed process as has been above set out in de 
tail, except that if the sheet is not sized, less 
surface tension reducing agent is required and 
consequently about one-half the amount as above 
stated should be used, although it is preferred 
that the solution shall be of about one-half the 
concentration, that is, there would be used on a 
sheet where the surfacing coating has been sub 
jected to a rehot rolling operation preferably 
about two gallons of the surface tension reducing 
solution of a concentration of about 2% by vol 
ume when sulphonated castor oil is used as the 
surface tension reducing agent. This composite 
sheet handles in stripping about as satisfactorily 
as does the preferred form of the liner board as 
has been heretofore described, as the sized base 
sheet remains substantially unaffected by water 
absorbed from the concrete and the composite 
sheet can be handled. 
While from the foregoing it might be considered 

that the inventions hereof are applicable only 
in connection with a form lining board one-half 
inch thick, such is not the case. The fiber board 
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sheet used may be of any convenient thickness, 
one-half inch thick is most readily available com 
mercially. The 'inventions hereof may be ape 
plied to iiber insulation board of any convenient ‘ 
thickness, say from one-fourth inch to three 
fourths inch, or thereabout. ~. 
While above it has been stated that form liner 

board prepared as above should absorb l/2 cc. of 
water applied locally, or as a puddle_within a 
period of from 1 to 45 minutes, it is to be under 
stood that this limitation is an approximate and 
is given particularly since these limiting figures 
are those set up in a specification which has been 
prepared to cover fiber board concrete form lin? 
ing. However, according to the experience it is 
preferred that the form liner board, after it is 
manufactured should be capable of absorbing the 
1/2 cc. of water in not less than 20 seconds or more 
than 60 minutes and this is the preferred rate 
of absorption for the form liner board of this 
invention. ' 

In connection with the preparation of alform 
lining board in accordance with the foregoing 
descriptions, any of the boards so prepared may 
be given a surface which will result in a ñnished 
concrete surface which is patterned. The vari 
ous forms of the concrete form lining, as prefer 
ably the final step in their preparation, can be 
subjected to treatment under an. embossing roller 
having a pattern thereon and the surface of the 
concrete will be patterned` in accordance with 
the pattern embossed on the surface of the form 
lining board. In this connection it is preferable 
that the pattern which is embossed on the sur 
face of the form lining should not contain any 
deep portions nor sharp edges nor reentrant por 
tions, but other than this there is substantially 
no limitation to the pattern which may be em 
ployed in this connection. , 
The invention hereof having been above de 

scribed in detail, there is claimed the following: 
l. The method of providing at the surface of 

a fiber insulating board a surface inherently wa 
terproof but highly and finely porous surface and 
comprising the steps of applying to the surface 
of the board a thin and substantially waterproof 
coating of asphalt applied substantially uniform 
ly at the rate of between about l0 to 30 lbs. per 
1000 sq. ft., and heating the coating to the tern 
perature and for the length of time required for 
the applied surface coating to soften and to sink 
into the surface of the board to substantially coat 
the surface fiber thereof and to adhere together 
the surface and adjacent ñbers of the board, 
the board thereby provided with an inherently,V 
waterproof surfacing which is highly but finely 
porous to the passage of air and water there 
through. 

2. The method of preparing a concrete form 
lining material comprising the step of applying 
to a surface of an air porous and water absorbent 
board form material an asphaltic material of 
about 180° F. M. P. in the amount of about 10 
to 30 lbs. per 1000 sq. ft., the so treated material 
then hot rolled at a temperature from about 350° 
to 650° F. and the application to the treated 
surface of a surface tension reducing agent in 
an amount equivalent to between one to three 
gallons of a solution of between about 6 izo-18%, 
by volume, of sulphonated castor oil. 

3. The method of preparing a concrete form 
lining material comprising the steps of applying 
at a surface of an air porous and water absorbent 
fiber insulating board, integrally waterproofed, a 
porous coating having substantially uniformly dis 
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tributed porosity to' 
quently applying over, such porous coating atthe 
surface of the board a surface tension reducing 
agent. ’  

4. 'I’he method of preparing a, vconcrete fo 
lining sheet wherein, to a base material, a sheet 
of fiber insulation board> composed largely of cel 
lulose and integrally sized, there is applied to and 
adjacent a surface thereof asurface tension re 
ducing agent, and at which surface there is ap 
plied a coating of thermo-plastic which is inher 

. ently waterproof; the coating is heated and sinks 

20 

into the surface substantially coating the surface 
fibers and adhering the surface ñbers together 
at their points of contact providing a surfacing 
which is waterproof and is finely porous. 

5. The method of manufacturing a concrete 
'form lining wherein to an integrally sized base 
sheet of fiber insulation board, composed largely 
of cellulose, there is applied to that portion of 
the base sheet at and adjacent a surface thereof 
a wetting agent serving to increase the ability of 
the base sheet. at such surface, for absorbing 

» water and there is applied at the surface of in 
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creased water absorptivity an inherently water 
proof surfacing which is porous. 

6. A concrete form lining board comprising a 
fiber insulation board composed largely of coarse 
cellulose containing fibers and of afdensity of be 
tween about 0.2l0 to 0.270, the original surface of 
said fiber board having an air resistance of from 
about three to four seconds per 100 cc., the board 
at and adjacent a surface of the board a wetting 
agent, equivalent in amount in surface tension 
reducing eüect, to the application of about one 
to three gallons of 6% to 18%, by volume, solu 
tion of sulphonated castor oil, and a porous but 
inherently waterproof asphalt application, applied 
at the rate of about 10 to 30 lbs. per 100 sq. ft.. 
at the wetted surfacefthe said surface being an 
ironed surface.  

7. A concrete form lining board comprising a 
fiber insulation board composed largely of cellu 
lose containing ñbers and of a density of between 

. about 0.210 to 0.270, the original surface of said 
fiber board having an air resistance of from about 
three to fifteen seconds per 100 cc., at and ad 
jacent a surface of the board a content of a wet 
ting agent and a porous but inherently Water 
proof asphalt application, at the wetted surface, 
applied at the rate of about l0 to 30 lbs. per 1000 
sq. ft., the said surface being an ironed surface. 

8. A concrete form lining board comprising a 
fiber insulation .board composed largely of cellu 
lose, the ñbers at a face of the board adhered one 
to another by a waterproof adhesive, the amount 
of adhesive suñicient to only thinly coat and to 
bond the surface ñbers and adjacent ñbers to 
gether at their points of contact with one another 
but insuilicient to close the surface porosity of the 
über board whereby the ability of the treated> 
surface to pass air and Water, although reduced 
somewhat is retained, the board at said treated 
face thereof having an ironed surface produced by 
ironing at a temperature of between about 350° 
to 650° F. 

9. A concrete form lining board comprising as 
a base thereof a coarse flbered ñber insulation 
board, the ñbers thereof at and adjacent a surface 
thereof adhered at their points of contact one 
with another and the fibers at said surface thinly 
coated with a. waterproof cementing substance, 
the original surface vpores of such board substan 
tially unreduced in number but reduced in size by 
the coating of waterproof cementing substances 

air ¿and water, and subse- ~_ _ 
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on the surfaces of the surface übers, the such 
thinly coated and 4adhered übers comprising 
merely a surface layer and the body of the über 
board excepting for such ̀ surface layer devoid of 
the waterproof cementing substance. 

10. A concrete form lining comprising a base 
sheet of water absorbing material having applied 
at a surface thereof a porous inherently water 
proof coating having per unit of area a rate of 
transmission of watertherethrou'gh lower than 
the rate of absorption of water from a surface of 
the base sheet, the sheet> excepting for such sur 
face coating devoid of the inherently waterproof 
coating material. ' 

' 11. An article_of manufacture comprising a 
concrete form lining board, the board comprising» 
a felted über sheet having porosity to water and 
air, a water tension reducing agent carried by the 
übers of such sheet at a surface and inwardly 
therefrom and a coating at such surface, the coat 
ing as such inherently resistant to the penetration 
of water, the such coating having porosity there 
through capable of passing in not exceeding 60 
minutes 1/2 cc. of water applied locally to the sur 
face and providing at the surface of the über sheet 
a surfacing coating inherently waterproof but 
penetrable by water within the limitation of the 
Water transmitting capacity of the porous sur 
facing coating. , 

12. An article of manufacture comprising a 
concrete form lining board, the form lining board 
being of compound construction and from an 
intermediate plane thereof in opposite directions 
comprising board form layers not less than 11g" 
thick, one layer comprising a felted über sheet 
lthe übers of which carry a surface tension reduc 
ing agent, the other layer comprising a sheet re 
sistant to the softening effect of moisture, the 
two sheets secured together in face to face rela 
tion and comprising a,unitary article. 

13. An article of manufacture comprising a 
concrete form lining board, the form lining boardv 
being of compound construction and from an in 
termediate plane thereof in opposite directions 
comprising felted über sheets, one relative to the 
other, waterproofed and resistant t'ò absorption 
of water. the relatively water absorbent felted 
über sheet having at a face thereof a porous, air 
and water permeable layer of a waterproof mate 
rial. 

y 14. The method of controlling the rate of ab 
Ksorption of water by a water absorbing base sheet 
and comprising the steps; applying at a surface 
of the base sheet a coating of predetermined 
porosity to pass water at a, rate per unit area less 
'than the rate at` which the base sheet is capable 
of absorbing Water per unit of surface area of a 
surface of the base sheet, confining water as a 
constituent of concrete mix and under a hydro 
static head at and adjacent the coated face of the 
base sheet, whereby due to the hydrostatic pres 
sure the water passes through the coating of pre 
determined porosity at a rate controlled bythe 
limiting factor of the rate at which Water may 
pass through the porous coating. 

15. A mold form' member for molding poured 
hydraulic-setting mixes of concrete'and the like, 
comprising a Water absorptive artiücial board of 
felted über, a waterproof coating on the surfaces 
of the surface übers ofthe board and adhesively 
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bonding such surface übers one to another and 
to adjacent übers at their points of contact and 
providing a porous waterproof surface with pores 
from the interior of the board opening through 
the porous waterproof surface, said porous water 
proof surface on the board serving to prevent 
bonding of the übers to the set hydraulic material, 
and a wetting agent available at the surface of 
the board, said wetting agent being effective upon 
contact with the poured mix to facilitate the rapid 
entry of water and escape of entrapped air from 
the mix into the board through the porous water 
proof surface on the board. 

16. A mold form member for molding poured 
hydraulic-setting mixes of concrete and the like. 
and having at a surface a porous coating perme 
able to air and water and of predetermined poros 
ity to serve to limit the maximum rate of the pas 
sage of air and water through such porous coating 
and away from the mass molded thereagainst and 
comprising, a water-absorptive artificial board of 
felted über, an asphaltic coating on the surfaces 
of the surface übers of the board and adhesively 
bonding such surface übers one to another and 
adjacent übers at their points of contact, the 
porosity of such coating being a predetermined 
porosity serving as a limiting factor to limit the 
rate of passage of Water and air therethrough in 
unit time to‘ a predetermined quantity, the mold 
form member having pores extending from the 
interior thereof and opening .through the DOIOUS 
asphaltic surface, and a wetting agent available 
at the surface of the board, said agent being effec 
tive upon contact with the poured mix to facilitate 
the rapid entry of Water and escape of entrapped 
air from the mix into the board through the 
porous waterproof surface on the board. 

EMILE FREDERICK, JR. 
WALLACE WATERFALL. 
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