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[57] ABSTRACT 

An improved process for effecting setting of porous 
settable material, such as dry-mix concrete, by infus~ 
ing liquid into a mass thereof con?ned in a form. Con 
duit structure, having one or more primary ?uid chan 
nels and a plurality of secondary ?uid channels by 
which liquid may be distributed through the porous 
material to pass therethrough via capillary action, is 
positioned in contact with the porous mass. The con 
duit structure in the preferred embodiment comprises 
corrugated paperboard. The process may be employed 
in erecting wall sections or laying substantially con~ 
tinuous slabs, such as runways or roadways. The 
process is utilizable in conjunction with concrete or 
other settable materials which employ liquid binders 
in the setting thereof. 

7 Claims, 16 Drawing Figures 
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PROCESS OF IN FUSING LIQUID INTO SE'I'I‘ABLE 
POROUS MATERIAL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a process of infusing liquids 

into a settable mass of porous material, such as a mass 
of concrete, positioned within a retaining form of 
predetermined contour. More particularly, this inven 
tion relates to the ?eld of infusing liquids into a settable 
mass by employing conduit structure through which a 
liquid may be introduced to essentially all areas of a 
mass of settable material to be distributed through such 
mass by capillary action upon emission thereof from 
the conduit structure. 

Still more particularly, this invention relates to the 
?eld of setting panels or sections or continuous slabs of 
settable material by first positioning a mass of dry 
material within a form in contact with conduit structure 
in engagement with the mass and thereafter utilizing 
the conduit structure to introduce a liquid binder to all 
areas of the mass for distribution therethrough by capil 
lary action. ‘ 

The invention is described herein primarily with 
respect to an improved process for setting concrete 
panels, sections or slabs but has utility in setting any 
porous mass utilizing a liquid binder‘to set the same. 
Exemplary reference hereinafter to procedures for 
producing concrete is not intended to be limiting upon 
the broader aspects of this invention utilizing other 
settable materials. 

2. Description of the Prior Art 
Most commonly, concrete slabs, panels or sections 

are formed by mixing cement, sand and aggregate with 
quantities of water prior to positioning the wet mixed 
mass in a form for setting. Such procedure has inherent 
and well known drawbacks, including segregation of 
the various components of the mass due to their dif 
ferent constituencies during mixing and pouring. Such 
segregation results in a panel or slab which is less than 
fully effective. That and other problems inherent with a 
wet mixed and poured concrete, well known in the 
trade, have in recent time focused attention on dry 
pour processes for casting concrete. That is, ‘attempts 
have been made heretofore to mix cement, aggregate 
and sand in forms or molds while still dry and thereafter 
to add water thereto which is dispersed through the 
mass via capillary action to effect binding of the con 
stitutuents. 
However, prior to this invention, so far as is known, 

no effective device or procedure was known to insure 
proper and effective distribution of the liquid binder, at 
low cost, into the mass so that uniform liquid distribu 
tion throughout the mass was insured. For example, at— 
tempts heretofore to utilize compacted sand conduit 
columns surrounded by a settable dry-mix mass have 
proved generally ineffective, as have attempts to use 
canvas hoses, metal spirally wound hollow cable, and 
the like, as ?uid distribution conduits. 
The present invention, while utilizing the basic con 

cept heretofore known of infusing a dry settable mass 
with a liquid binder, effects such infusing by utilizing 
readily available, inexpensive and expendable materials 
as the conduit structure. Such conduit structure pos 
sesses the ability to effectively distribute the liquid 
binder to all portions or areas of the dry-mix mass so 
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2 
that effective infusing and thorough wetting of the mass 
is insured. ‘ 

So far as is known, no patents disclose the heretofore 
known infusion procedures mentioned above. 

SUMMARY OF THE INVENTION 

This invention relates to an improved process for 
setting a mass of dry settable material, such as 
concrete, utilizing a liquid binder. More particularly, 
this invention relates to a liquid infusion procedure for 
setting a mass of dry porous material positioned and 
compacted in a form or ‘mold. Still more particularly, 
this invention relates to a process of infusing liquid, 
such as water, into a compacted mass of dry-mix 
porous material, such as cement, sand and aggregate, 
by utilizing expendable, readily available material as 
conduit structure for distributing a liquid binder to all 
areas of the mass so that capillary action may thereafter 
be utilized to complete the distribution and infusion of 
liquid throughout the mass. This invention further re 
lates to the resulting slab, section or panel produced 
with such a procedure and to the improved conduit 
structure employed therein. 

This invention has utility in setting panels or slabs of 
settable material in the horizontal or vertical orienta 
tion and also may be employed in setting a substantially 
continuous slab such as a concrete roadway or airport 
runway. ‘ 

It has‘been found that standard single or double face 
corrugated sheet paperboard is highly effective for _dis 
tributing infusing liquid throughout a mass. of porous 
material positioned in contact with the paperboard. 
The longitudinal channels formed by the corrugations 
of the board form primary liquid distribution channels 
and one face or both paper faces of the board may be 
provided with suitable holes in communication with the 
corrugations, such holes forming secondary ?uid chan 
nels which extend transversely of the longitudinal pri 
mary channels for the purpose of effective liquid dis 
tribution. . 

Because of its low cost and ready availability, corru 
gated paperboard sheets or rolls are particularly well 
suited for use in the various aspects of the subject 
process. However, other materials, such as plastics 
(Styrofoam, for example) which may be molded into a 
form corresponding to corrugated paperboard, are wellv 
suited for this purpose. Thus, while reference is par 
ticularly directed hereinafter to double-faced corru 
gated paperboard, it should be understood that 
equivalent structures formed from other materials also 
are contemplated for use as conduit structures within 
the framework of this invention. 

Similarly, while reference is directed hereinafter to 
the setting of a porous mass of dry concrete, it should 
also be understood that this invention has applicability 
in the setting of other dry porous materials in which 
liquid binders are employed to hold together the con 
stituent components of such materials. For example, 
the present procedure could be employed for infusing a 
binder into other building materials such as sheet rock, 
gypsum plasterboard or the like. 
From the foregoing, it should be understood that ob 

jects of this invention include the provision of an im 
proved process for setting a mass: of settable material; 
the provision of an improved process of infusing liquid 
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into a settable mass of porous material, ‘such as 
concrete; the provision of a process for setting a mass 
of settable material in panels or sections of predeter 
mined contour or in substantially continuous slabs; the 
provision of an improved liquid infusion process em 
ploying readily available, inexpensive expendable 
material as a liquid conduit structure for conducting in 
fusing liquid to all areas of the mass being infused; and 
the provision of an infusion process utilizing corrugated 
paperboard as a liquid distribution conduit. These and 
other objects of this invention will become apparent 
from a study of the following disclosure in which 
reference is directed to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical sectional view, partly cut away, 
showing a settable panel being cast vertically in place 
utilizing a ?rst embodiment of an expendable conduit 
structure for distribution of infusing liquid into the 
mass of porous material being set. 

FIG. 2 is a top plan view looking in the direction of 
line 2-2 of FIG. 1. 

FIG. 3 is a vertical sectional view taken in the plane 
of line 3—3 of FIG. 1. 

FIG. 4 is a sectional view corresponding generally to 
the showing of FIG. 1 illustrating utilization of a 
modi?ed type of conduit structure. 

FIG. 5 is a top plan view of the embodiment of FIG. 4 
looking in the direction of line 5-5 of FIG. 4. 

FIG. 6 is a vertical sectional view, partly cut away, 
showing another modi?cation for casting a vertical 
panel in place within a form. 

FIG. 7 is a top plan view looking in the direction of 
line 7—-7 of FIG. 6. 

FIG. 8 is a vertical sectional view taken in the plane 
of line 8—8 of FIG. 6. FIG. 9 is a top plan view, partly 
cut away of an arrangement for casting a panel in 
horizontal orientation. 

FIG. 10 is a vertical sectional view taken in the plane 
ofline 10—10 of FIG. 9. 

FIG. 11 is a vertical sectional view taken in the plane 
ofline11—l1ofFIG.9. 

FIG. 12 is a generally schematic view illustrating a 
procedure for casting a substantially continuous 
horizontally oriented slab, such as a concrete runway 
or roadway. 
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FIG. 13 is a top plan view illustrating the procedure _ 
of FIG. 12. 

FIG. 14 is a vertical sectional view taken in the plane 
ofline 14-14 of FIG. 13. 

FIG. 15 is a plan view of a modi?ed form of corru 
gated conduit structure utilizable in producing a con 
tinuous slab of the type shown in FIGS. 12 and 13. 

FIG. 16 is a vertical sectional view corresponding 
generally to FIG. 14 showing the modi?ed conduit 
structure of FIG. 15 in use. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention is directed to an improved dry 
pour procedure for casting concrete and like settable 
materials in place. In the embodiments speci?cally dis 
closed herein, the process utilizes a mass of dry com 
pacted porous concrete formed of conventional 
concrete mix de?ned by sand, stone aggregate and ce 
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4 
ment placed within a rigid form or mold while still dry. 
Such mass is then infused with a liquid binder, such as 
water, to effect setting of the material in place. Effec 
tive distribution of the water to all areas of the mass is 
insured by utilizing the improved and readily available 
conduit structure employed. Capillary action dis 
tributes the water discharged into the soluble mass to 
all areas thereof. 
By dry pouring and compacting, segregation of the 

respective constituents of the concrete, which is 
frequently encountered with wet poured mix, is ob 
viated. Furthermore, when panels are cast ?at, the 
panels may be formed with intricate designs in their 
upper surfaces, which designs are not disturbed by in 
fusing of water, so that the resulting cast panels may in‘ 
clude highly decorative appearances not possible when 
wet pour concrete is used. 
Other advantages, including the very important ad 

vantage of substantially increased strength, particularly 
?exural strength, are available. Furthermore, lighter 
weight structures without loss of strength are produci 
ble, and structures having low shrinkage characteristics 
and smooth ?nishes, either decorative or nondecora 
tive, are readily obtainable. 

Concrete panels may be cast horizontally in place for 
use in that orientation or for subsequent use in tilt-up 
arrangements, such as for building walls, or the same 
may be cast in the vertical orientation for use as retain 
ing walls, building walls and the like. As a further 
desirable alternative, substantially continuous slabs 
may be cast horizontally for use in the construction of 
airport runways and automobile roadways or the like. 
The increased strength of dry cast panels or slabs as 

noted is believed to result from the effective and 
thorough bonding of the cement to the sand and ag 
gregate particles which results because the smooth in 
fusion of water does not disturb the interlock of the 
sand particles with the aggregate and concrete parti 
cles. Such interlock is known to be adversely affected 
in wet mix procedures. Improved ?exural strength 
produced by the dry cast process is particularly helpful 
in utilization of the dry cast process in forming 
highways and airport runways or the like in which elon 
gated slabs are utilized. 

Before describing the speci?c embodiments em 
ployed in the various aspects of the subject process, a 
brief description of one desirable conduit structure 
utilizable with the subject process will be set out. As 
should be apparent, the conduit structure preferably is 
provided by a readily available and inexpensive materi 
al, of which single double face corrugated paperboard 
is typical. While hereinafter reference is directed 
primarily to use of double face board, it should be un 
derstood that single face board also can be employed in 
certain procedures. Many types of commercially 
available paperboard may be utilized with the present 
invention. 
The sizes and types of corrugated paperboard chosen 

will vary, depending upon the particular needs of a par 
ticular job and, therefore, speci?c details of a particu 
lar type of paperboard are not set out herein. It should 
be understood that commercial grade corrugated 
paperboard is well suited for the purposes described 
herein. In addition to its ready availability and low cost, 
corrugated paperboard is highly desirable for use as a 
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conduit structure because it may be formed into vari 
ous shapes as required to meet particular needs. 

It should be obvious that the ?uted corrugations 
which impart the name to such paperboard provide a 
plurality of generally parallel primary ?uid channels 
which extend longitudinally or laterally through the 
board from one edge thereof to the other. As will be 
pointed out, for particular purposes, one or both of the 
paper faces of the board will be provided with a selec 
tive pattern of holes which provide secondary ?uid 
channels emanating from and communicating with the 
primary ?uid channels de?ned by the elongated corru 
gatlons. 

Reference is now directed to FIGS. 1 through 3 
which illustrate a ?rst embodiment of the subject infus 
ing process and a construction for carrying out the 
same. These ?gures illustrate an arrangement for cast 
ing a vertical wall in place which is to be used as a 
building wall section, or as a retaining wall or the like. 
It should be understood that the size of the wall panel 
being cast is determined by requirements and the form 
or mold therefore is constructed accordingly. Such 
panels, it has been found, can readily be cast in incre 
ments approximately 6 feet in length, 4 feet in width, 
and six inches in thickness, although other sizes, of 
course, may be produced to meet particular needs. 
A rigid form, generally designated 1, is positioned in 

the orientation desired and held in place by any suita 
ble bracing means, not shown. Such form is generally 
rectangular in cross section and is commonly formed 
by opposed plywood side panels 2 and 3 intercon 
nected by plywood end panels 4 and 6 by nailing or ad 
hesively securing the same together. A bottom panel 7 
also is provided to complete the form. 

After the form 1 has been properly positioned, a ?uid 
conduit structure, generally designated 8, is located in 
ternally of the form between the opposed side wall 
panels 2 and 3 thereof. In the embodiment shown in 
FIGS. 1 through 3, such conduit structure comprises a 
preformed self-sustaining hollow tube, which is 
generally rectangular in cross sectional contour, 
de?ned by a sheet of double faced corrugated paper 
board including a corrugated central liner 9 and op 
posed paper surface sheets 11 and 12 respectively, 
bonded to the liner in known fashion. The sheet of cor 
rugated paperboard is folded upon itself into the con 
?guration shown and is held in such con?guration by 
any suitable adhesive. 
As best seen in FIG. 1, the corrugations of the center 

ply 9 are oriented to extend longitudinally of the tube 
and provide primary channels for infusing liquid to be 
introduced there into. The bottom end of the tube 
preferably is closed off by a plug 13 formed of wood or 
suitable plastic of appropriate size positioned within 
the end of the tube and maintained therein by a suitable 
adhesive. . 

It should be understood that, after tube 8 is posi 
tioned in the form, preferably centrally thereof as seen 
in FIG. 2, it is surrounded by a mass of dry~mix 
concrete, designated 14, which is then compacted 
around the tube to the desired degree of compactness 
for the particular type of concrete being employed. As 
noted also from FIGS. 1 and 3, it is preferred that the 
tube projects above the upper limits of the open top of 
form 1. In that regard, an extension of 6 inches has 
been found effective. 
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6 
The outer paper ply face 11 of the tube, as seen from 

FIG. 1, has a series of secondary fluid channels formed 
therein de?ned by series of holes 16 punched in such 
paper face before the corrugated sheet is formed into 
the tubular con?guration noted. The holes under cer 
tain circumstances may be distributed uniformly along 
the length of the tube. However, it has been found 
preferably to selectively orient the holes in a predeter~ 
mined pattern so that more effective infusion of the 
concrete mix is insured. 
As best seenin FIG. 1, the lower most portion 17 of 

the tube preferably is provided with no holes therein. 
Such imperforate portion may constitute the lower l0 
percent of the overall height of the tube. Thereafter, 
extending to substantially the midpoint of the tube, a 
perforation pattern of approximately eight holes per 
square inch, each of which is approximately one-thirty 
second of an inch in diameter, preferably is employed. 
The upper portion of the tube, constituting essentially 
the remaining 50 percent of the tube, preferably is 
formed with perforations therein at the rate of 16 holes 
per square inch, each hole being approximately one 
thirty-second of an inch in diameter. There is no need 
for the projecting portion of the tube to have holes 
therein but perforations may be provided in that por 
tion without detracting from the effectiveness of the 
procedure if found desirable to facilitate manufacture 
of the tube. 
The staggered perforated pattern noted is provided 

to counteract the effects of the hydrostatic pressure 
head of the infusing water to be applied. In the lower 
portion of the tube where no holes are provided, the 
hydrostatic head is sufficient to insure passage of liquid 
through the tube in a “weeping” fashion permitted by 
the porous nature of the paperboard. In the remaining 
lower 40 percent of the tube, the hydrostatic head ef 
fects ?uid passage outwardly through the openings to a 
degree not encountered in the upper 50 percent where 
the perforation pattern is more dense. , 
With the arrangement shown in which a double faced 

cardboard tube is employed, the inner face 12 may be 
maintained imperforate if provisions are made to in 
troduce water longitudinally into‘contact with the cor 
rugated inner ply 9 of the tube. However, the inner face 
12 may be perforated in any fashion, either intermit~ 
tently in accordance with the perforation pattern of the 
outer face 11, or continuously as may be required to 
facilitate passage of water from the hollow central core 
18 of the tube through the inner face 12 thereof into 
contact with the corrugated center ply 9. 
While in FIG. 1, the less densely perforated lower 

section is shown with holes 16 formed therein in spaced 
parallel series separated by imperforate parallel bands, 
it should be understood that a continuous perforated 
pattern may also be employed if preferred. 
Water is inserted into the tube until the same is ?lled. 

No particular concern need be given to the amount of 
water inserted because it has been found that the infus 
ing process described is self metering. If excess water is 
inserted into the tube which cannot be infused by nor 
mal capillary action, the excess water will remain in the 
tubewithout adversely affecting setting of the concrete 
panel being cast. After such setting, the water may be 
removed by any suitable means, such as suction, or it 
may be allowed to remain in the‘ tube to evaporate in 
due course. In that regard, the tube itself may be 
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retained within the cast panel or the same may be 
burned out or otherwise removed as may be desired. In 
any event, the opening de?ned by the tube may be left 
open to provide electrical conduit passageways or the 
like, or the same may be ?lled and plugged with any 
suitable material depending upon the end utilization in 
tended for the cast panel. 

While only one tubular conduit structure 8 is illus 
trated in the embodiment of FIGS. 1 through 3, it 
should be understood that more than one such conduit 
may be employed depending on the size of the panel 
being cast and the particular use intended therefor. In 
that connection, it has been determined that effective 
results are produced when infusion of fluid over a 
horizontal or vertical distance in excess of approxi 
mately twelve inches is not attempted. Therefore, plac 
ing and number of the tubular conduits oriented in a 
given form will be determined in accordance with the 
infusion distance desirability. With a four foot wide 
panel of the type illustrated in FIGS. 1 through 3, two 
tubular conduits normally would be employed, spaced 
approximately 12 inches from the end walls 4 and 6 of 
the form and approximately 24 inches from each other. 

In that regard, reference is directed to the alternative 
showing of FIGS. 4 and 5 in which two such conduits 
are oriented as noted. In that arrangement, the con 
duits shown, designated 19, are generally circular in 
cross‘sectional con?guration de?ned by a double faced 
sheet of paperboard rolled into substantially cylindrical 
form as noted in FIG. 5. Preferably the end of each 
tube is closed by a plastic cap 21. The outer paper face 
ply thereof is formed with a perforated pattern of holes 
16 which preferably corresponds to that described 
previously for the aforementioned tubular conduit 8. 

Preferably the tubular conduit structures 19 project 
above the top of the form 1 in the manner and for the 
purpose described previously. The spacing between the 
tubes 19 corresponds to that mentioned previously to 
insuring effective water infusion into the surrounding 
mass of dry-mix concrete 14 positioned therearound. 
As noted, the primary water channels extend longitu 
dinally of the tube to carry water from the top of the 
form to the bottom thereof. The holes 16 provide the 
secondary channels which communicate with the pri 
mary channels de?ned by the ?uted corrugations of the 
center ply of the paperboard. 

FIGS. 6 through 8 illustrate a modi?ed arrangement 
for casting a vertical wall panel in place which utilizes a 
retaining form, designated 1, of the same type as 
described previously. The conduit structure employed 
however differs from the tubular structures illustrated 
in the embodiments of FIGS. 1 through 5. In the 
present embodiment, such conduit structure, 
designated 26, comprises a ?at sheet of double faced 
paperboard de?ned by a central corrugated ply 27, an 
inner paper face ply 28 and an outer paper face ply 29. 
As best seen from FIG. 6, the conduit sheet structure 

is oriented within form 1 against the side wall 2 of the 
form in direct contact therewith and is positioned 
therein so that the corrugations of the central ply 27 ex 
tend generally horizontally of the form. In the arrange 
ment shown only inner face ply 28 is provided with a 
perforated pattern of holes 30. Preferably the perfora 
tion patter corresponds to that described previously 
with the embodiments employing a tubular conduit 
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8 
structure as shown in FIGS. 1 through 5. That is, the 
lower portion of the sheet conduit structure has no per 
forations therein while the upper portions of the sheet 
conduit structure are provided with perforation pat 
terns of increasing density to compensate for the lower 
hydrostatic head pressure to which the upper portions 
of the conduit structure are subjected. Preferably the 
sheet conduit 26 extends above the top of the form a 
predetermined amount as seen in FIG. 6 for the pur 
pose noted previously. 
The sheet conduit structure may be held in place 

against the inner surface of the form in any suitable 
fashion such as by using adhesive, staples or tape. 
Preferably the outer lateral or edge margins of the 
sheet are closed in any suitable fashion, such as by tape, 
to restrict and close off the opposite ends of the prima 
ry water channels de?ned by the corrugations therein. 
Provided in conjunction with the primary water chan 
nels de?ned by the corrugations is a vertical open 
groove or raceway 31 which extends from the upper 
end of the sheet and terminates short of the lower end 
as seen in FIG. 6. Approximately the lower two inches 
indicated at 32 in FIG. 6 of the sheet do not include the 
vertical raceway 31. 

It will be noted that the face-to-face contact of the 
sheet 26 with wall 2 of the form effectively produces an 
enclosed primary water channel de?ned by raceway 31 
through which ?uid may be introduced for passage 
downwardly and then laterally through corrugations of 
the central ply of the sheet. The facilitate insertion of 
liquid into contact with the raceway, a plug 33 as seen 
in FIGS. 7 and 8, extends through wall 2 of the form 
into communication with the raceway 31. Such plug 
may accommodate a hose ?tting or any other suitable 
means for introducing water into the raceway. 

In the embodiment shown in FIGS. 6 through 8, as 
noted, the corrugations extend horizontally. It should 
be understood, however, that the same principle utiliz 
ing a ?at sheet conduit structure could be employed by 
arranging the sheet so that the corrugations extend ver 
tically. In such an arrangement, a raceway would be 
provided horizontally adjacent the top of the form 
which is connectable with a source of water so that the 
raceway could be employed to distribute water into 
each of the vertically extending primary water chan 
nels. A similar perforation pattern in the inner face of 
such a vertically oriented primary channel conduit 
structure would be employed. 

Referring now to FIGS. 9 through 11, a further 
modi?ed arrangement, in which a panel is cast in the 
horizontal orientation, is illustrated. In this arrange 
ment, a modi?ed form structure, generally designated 
36, is illustrated which is de?ned by a plywood bottom 
panel 37, and opposed end walls 38 and 39 and side 
walls 41 and 42 secured to the bottom panel in any 
suitable fashion, such as by nailing or adhesive. A di 
vider panel 43 extends between the opposed side walls 
41 and 42 as noted. 
To facilitate insertion of a conduit structure into the 

form into engagement with the bottom 37 thereof, it is 
normally preferable to position the divider 43 in place 
after the conduit structure 44 is located in place. How 
ever, it also is possible to provide suitable spacing 
between the divider and the bottom so that the conduit 
structure may be slidably positioned therein after the 
divider is in place. 
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The conduit structure 44 employed is a flat sheet of 
double faced corrugated paperboard of the type 
described with respect to FIGS. 6 through 8. Such 
structure includes a central corrugated ply 46, an upper 
paperface ply 47 and a lower paperface ply 48, the 
latter being in contacting engagement with bottom 37 
of the form. It should be obvious that a single face cor 
rugated board also may be employed if preferred with 
the corrugations being engaged directly with the form 
bottom. 
One edge 49 of the conduit sheet extends beyond the 

divider 43 and the ends of the corrugations at such 
edge are open. However, preferably at the opposite 
edge 51 of the sheet the conduits are closed in any 
suitable fashion, such as by tape or adhesive, as are the 
opposed lateral side edges of the board. 
The divider 43 cooperates with end wall 38 of the 

form to provide a water trough 52 in which a supply of 
water may be inserted for passage longitudinally 
through the sheet from end 49 to the other end 51 
thereof. It will be noted from FIG. 9 that the inner face 
47 of the board is provided with a perforated pattern of 
holes uniform throughout the length and breadth of the 
board. Preferably holes at the rate of 16 per square 
inch, each one‘thirty-second inch in diameter, is em 
ployed. Because there are no hydrostatic head 
problems encountered with such an arrangement, the 
selective perforation pattern described with previous 
embodiments is not required with the present embodi 
ment. 

With this arrangement, the water infuses upwardly 
into the mass of concrete 53 compacted in place above 
the board within the con?nes of the form. Such an ar 
rangement permits an intricate pattern (not shown) for 
design in the upper face of the concrete mass which is 
undisturbed as water infuses throughout the mass dur 
ing setting. 

In the foregoing embodiments, the improved infusion 
process has been illustrated in conjunction with the 
coating of individual panels of predetermined size. 
However, utility of this invention extends also to the 
casting in place of a substantially continuous slab of 
concrete as illustrated in FIGS. 12 through 16. FIGS. 
12 and 13 illustrate generally in schematic sequence 
the utilization of the present process for casting a con 
tinuous slab of concrete of the type employed for an 
airport runway or an automobile highway. In that con 
nection, in accordance with known procedures, op 
posed guide rails 61 and 62 are secured to a prepared 
roadbed at the appropriate lateral spacing and extend 
ing in the direction in which the slab is to extend when 
completed. 

Rails 61 and 62 provide track surfaces over which 
known paving equipment will ride. A suitable vehicle 
designated 63 may be provided on which is positioned 
an elongated roll 64 of double faced corrugated card 
board sheet of the type described previously, the upper 
surface of which is formed with a regular consistent and 
continuous perforated pattern of holes corresponding 
to that described with respect to FIGS 9 through 11 
previously. The corrugated roll 64 is mounted on any 
suitable trunnion structure 66 so that the sheet is free 
to be unreeled as vehicle 63 moves along the guide rails 
61 and 62. 

Thus, a substantially continuous predetermined 
length of corrugated paperboard which de?nes the in 
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fusing liquid conduit structure may be positioned 
directly upon the previously prepared roadbed subsur 
face 73 by driving vehicle 63 along the rails. Following 
laying of the elongated sheet 67 of paperboard, addi 
tional opposed form sections 68 and 69 are positioned 
in engagement with the rails 61 and 62 to overlie op 
posite marginal portions of the sheet as best seen in 
FIG. 14. Such form sections comprise essentially verti 
cal walls 70 having spaced ribs 70' positioned to engage 
the rails 61 and 62 to maintain the walls in proper 
upright orientation. 
The purpose of such from sections 68 and 69 is to 

de?ne water troughs 65 in conjunction with the rails 61 
and 62. Such form sections may be positioned in sec 
tions and secured together in any suitable fashion. If 
desired, such forms may be closed off in longitudinal 
segments so that each such form provides a separate 
water trough in conjunction with its associated rail. 

In any event, after forms 68 and 69 are positioned in 
place, another vehicle 71 may pass over rails 61 and 62 
and a mass 72 of dry-mix concrete is spread thereby 
over the paperboard conduit sheet 67 between the 
limits de?ned by the opposed forms 68 and 69. Spread 
ing of the dry-mix concrete in an even layer may be ef 
fected by available machinery or manually. Thereafter, 
the concrete mass is compacted while in dry form by 
any suitable vehicle, such as a roller vehicle 74. After 
the dry-mix concrete has been compacted, another 
vehicle 76 travels along the rails 61 and 62 and dis 
tributes infusion water into the water troughs 65 
de?ned by forms 68 and 69 with the associated rails 61 
and 62. Because of the self metering capability of the 
dry-mix concrete, careful regulation of the amount of 
water introduced into the troughts need not be of great 
concern. 

It should be understood that the corrugations in the 
paperboard conduit sheet structure 67 are positioned 
to extend transversely of the direction in which the 
concrete strip is being laid. Also. opposite ends of the 
corrugations at the opposite margins of the paperboard 
sheet are open and communicate with the respective 
water troughs so that water may pass into the primary 
channels defined by the corrugations inwardly toward 
the center of the strip for subsequent distribution 
through the perforated upper face thereof and then by 
capillary action into the mass of concrete positioned 
thereover. Following setting of the slab, the forms 68 
and 69 and the rails 61 and 62 may be removed in 
known fashion and an adjacent slab or slabs similarly 
positioned until a runway or highway of desired width 
has been produced. 
With the arrangement described, a substantially con 

tinuous casting process may be effected with the steps 
proceeding in rapid succession one after the other in 
the arrangement shown. 

It will be understood that, if a continuous length of 
paperboard sheet is positioned beneath the concrete 
mass being poured, the resulting. concrete slab will be 
initially isolated from the earthen subsurface 73 by the 
paperboard strip. Such strip ultimately will deteriorate 
thereby leaving a small void between the subsurface 
and the concrete slab. Such a condition would not 
create problems not presently encountered with con~ 
ventional wet pouring methods which, due to shrink 
age, produce voids between the concrete slab and the 
earthen subsurface. 
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As shrinkage exists, either of the earthen subsurface 
or in the concrete itself, or as roadbed deterioration 
caused by water errosion and the like is encountered, 
cracking of conventionally laid wet poured concrete 
slabs is not uncommon. However, if it is desired to even 
further minimize the possibility of such crackling with 
the present procedure, it is merely necessary to utilize 
discontinuous lengths of paperboard conduit structure. 
For example, as seen in FIGS. 15 and 16, a modi?ed 
sheet of paperboard 76 in which the primary channels 
de?ned by the corrugations extend transversely of the 
direction of laying the same, may be provided. Such 
sheet is formed with spaced, intermittent open recesses 
77. The con?guration of and location of such recesses 
77 may be provided as required to meet a particular 
need. As a result, when a mass of concrete 78 is posi 
tioned as noted previously in overlying relationship 
with respect to the paperboard sheet, a portion of such 
concrete is received within each recess 77 in direct 
contact with the underlying earthen subsurface 81. 
Thus, upon subsequent deterioration of the paperboard 
sheet 76, direct contact of each portion 79 of the 
concrete slab with the earthen subsurface greatly 
minimizes the possibility of cracking of the slab. 

It should be obvious that a discontinuous pattern in 
the paperboard sheet may be effected in various ways, 
such as by using discrete lengths of paperboardspaced 
from each other at regular intervals or by using various 
open patterns of which the elongated generally rectan 
gular opening 77 shown in FIG. 15 is merely illustra 
tlve. ' 

As noted previously, the present process has wide ap~ 
plicability in its use and is not limited to any particular 
type of dry-mix concrete so long as the same is arnena 
ble to infusion by capillary action as noted. By way of 
speci?c example, and without intending to be limiting, 
the present invention has been found effective when 
utilized with a dry concrete mixture comprised of sand, 
cement and aggregate, the latter of which is not beyond 
a size of three-eighths inch in diameter. By using such a 
concrete mix, made up one part cement with an equal 
part of ‘'74; inch gravel, and three parts of sand, desirable 
results have been obtained by compacting the same to 
approximately 138 pounds per cubic foot (the vresulting 
weight of which is approximately 27 pounds per test 
cylinder). Test specimens of such mix compacted as 
noted to approximately 12 inches in height and a 
diameter of approximately 6 inches were treated with a 
hydrostatic head of water of 10 inches. Such test 
specimens, infused with cylindrical conduit structures 
of the type described previously, have produced excel 
lent results at infusion rates of approximately 2 pounds 
of water in a 5 hour period. The infusion rate may be 
speeded up or delayed as desired, depending upon the 
perforated hole pattern employed with the conduit 
structure. 

It has also been found that leaving specimens in con 
tact with infusing water for an additional 8 to 13 hours 
may result in infusion of several ounces of additional 
water but it has been determined that such additional 
exposure to infusion liquid does not result in any ap 
preciable increase in infusion water quantities. 
Such tests have indicated that dry mix compacted to 

approximately 138 pounds per cubic foot density hav~ 
ing weight of approximately 27 pounds per test cylinder 
will gain approximately 1,000 grams of water during a 5 
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to 6 hour infusion exposure time. Such tests have 
further indicated that an infusion distance of approxi 
mately 12 inches from a source'of infusing water is per 
haps the optimum which can be employed with the 
present process. However, by judicious placing of con 
duit structures, infusion of masses of concrete of almost 
any size or con?guration can be effectively insured. 
Having thus made a full disclosure of this invention, 

reference is directed to the appended claims for the 
scope of protection to be afforded thereto. 

Iclaim: - 

1. A process of forming a generally continuous elon 
gated slab of settable material, such as concrete, in a 
series of successive steps in a generally continuous 
operation, comprising preparing a roadbed in a 
predetermined location determined by the direction‘ in 
which said slab is to extend; positioning opposed outer 
guide rails along opposite sides of said prepared 
roadbed; positioning ?uid conduit structure in elon 
gated sheet form within said guide rails on said 
roadbed, said sheet conduit structure including primary 
and secondary ?uid channels extending therethrough 
into communication with an upper surface thereof; 
positioning inner form sections within said opposed 
guide rails in overlying relationship with opposite mar 
ginal edge portions of said sheet conduit structure, said 
inner form sections and said guide rails de?ning lon 
gitudinally extending ?uid troughs along said opposite 
margins of said sheet conduit structure; covering said 
conduit structure between said inner form sections with 
a layer of dry settable material; compacting said layer 
of dry settable material; and introducing predeter 
mined quantities of ?uid into said ?uid troughs for dis 
tribution therethrough into contact with substantially 
all areas of said layer of dry settable material for diffu 
sion upwardly therethrough by capillary action. 

2. The process of claim 1 in which said ?uid is in~ 
troduced into said ?uid troughs simultaneously at more 
than one location. 

3. The process of claim 1 in which said sheet conduit 
structure is discontinuous in the direction in which said 
slab is to extend so that predetermined portions of said 
settable material come in direct contact with said 
prepared roadbed. 

4. The process of claim 1 which includes forming 
said sheet conduit structure from a generally ?at sheet 
of expendable corrugated paperboard in which said pri 
mary ?uid channels are de?ned by the corrugations 
thereof which extend transversely of said inner form 
sections and said secondary ?uid channels are de?ned 
by a uniform series of holes provided in the paper face 
ply which de?nes said upper surface of said sheet 
across substantially the full length and breadth of said 
face ply so that said ?uid is meterable upwardly 
through said sheet over substantially its entire upper 
surface to insure uniform infusing of said settable 
material by said ?uid. 

5. A process of directly infusing ?uid into a horizon 
tally oriented settable mass of dry porous material, 
such as concrete, which hardens when mixed with ?uid, 
such process being carried out in a series of successive 
steps in a substantially continuous operation to form a 
generally continuous slab of said settable material, 
comprising preparing a roadbed in a location deter 
mined by the direction in which said slab is to extend; 
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providing a form structure of predetermined contour in 
which said settable material is to be set; horizontally 
orienting said form structure to extend along opposite 
margins of said roadbed; positioning a substantially 
rigid, generally ?at preformed, self-sustaining sheet 
which de?nes a hollow conduit structure within said 
form structure, said form structure at least partially 
overlying opposite lateral edge margins of said sheet, 
said sheet conforming generally to the con?guration 
and size of said form structure and having a plurality of 
primary fluid channels extendingjlaterally horizontally 
internally thereof and a plurality of secondary ?uid 
channels in communication with said primary channels 
and branching upwardly therefrom and extending 
through the upper surface of said sheet which is to be in 
contact with said settable material in said form struc 
ture; introducing a predetermined quantity of said 
settable material into said form structure to overlie and 
cover said surface of said sheet; compacting said setta 
ble material in said form structure on said sheet; in 
troducing ?uid substantially uniformly and in con 
trolled fashion into said settable material through said 
lateral edge margins of said sheet for distribution 
through said sheet over substantially the entire extent 
of said surface of said conduit structure by providing 
hydrostatic heads adjacent said lateral edge margins of 
said sheet de?ned by quantities of said ?uid introduced 
into said sheet and meterable thereby substantially 
uniformly through said primary channels and then up 
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I4 
wardly and outwardly through said surface of said sheet 
through said secondary channels; said ?uid being in 
troduced into said sheet from ?uid troughs de?ned by 
said form structure along said opposite margins of said 
roadbed; and maintaining said hydrostatic heads 
de?ned by such ?uid to insure continued metering of 
said ?uid through said surface of said conduit structure 
through said secondary channels until said settable 
material is thoroughly infused by said ?uid for the full 
length of said slab. 

6. The process of claim 5 which includes forming 
said sheet conduit structure from a generally ?at sheet 
of expendable corrugated paperboard in which said pri 
mary ?uid channels are de?ned by the corrugations 
thereof and said secondary ?uid channels are de?ned 
by a uniform series of holes provided in the paper face 
ply which de?nes said upper surface of said sheet 
across substantially the full length and breadth of said 
face ply so that said ?uid is meterable upwardly 
through said sheet over substantially its entire upper 
surface to insure uniform infusing of said settable 
material by said ?uid. 

7. The process of claim 5 in which said sheet conduit 
structure is discontinuous in the direction in which said 
slab is to extend so that predetermined portions of said 
settable material come in direct contact with said 
prepared roadbed. 

* * * * * 


