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(54) BUILDING CONSTRUCTION SYSTEM (57) ABSTRACT 

_ _ _ _ A grid device for horizontally disposing reinforcement rods 
(76) Inventor‘ Ennque Mohna’ Guatemala Clty (GT) in a poured-in-place wall mold cavity formed on a building 

_ site and de?ned by opposed molding surfaces of opposed 
cofirespondence Address’ vertically disposed wall molding panels. The grid device 
Nell F‘ Markva comprises a plurality of elongate elements and a plurality of 
832_2'A Traford Lane tie members ?xedly connected substantially perpendicular to 
sPnng?eld’VA 22152 (Us) and laterally spaced with respect to each other along the 

_ elongate elements for freely positioning the reinforcement 
(21) Appl' NO" 11/978’389 rods within the mold cavity at a preselected horizontal loca 

. _ tion between the opposed molding surfaces and at preselected 
(22) Flled' Oct' 29’ 2007 vertical locations spaced along the molding surfaces. The grid 

. . device is suf?ciently rigid to project outwardly from a verti R l t d US. A l t D t 
e a 6 PP lea Ion a a cally disposed molding surface and to horizontally suspend 

(63) Continuation of application NO 09/995 486 ?led on the reinforcement rods when the grid device is attached to the 
NOV_ 28 2001 HOW Pat NO 7 337 591 _’ ’ vertically disposed molding surface. The grid device is 

s s s ’ removably attached to the wall forming panels for extending 

Publication Classi?cation vertically along and substantially parallel to the vertically 
disposed molding surfaces to retain the reinforcement rods in 

(51) Int, Cl, place between the wall forming panels at preselected hori 
E04B 1/04 (200601) zontal and vertical locations while hardenable material is 

(52) US. Cl. .......................... .. 52/379; 52/381; 52/742. 14 being poured into the Wall mold cavity and allowed to harden. 
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BUILDING CONSTRUCTION SYSTEM 

RELATED APPLICATION 

[0001] This is a continuation of application Ser. No. 090/ 
995,486 ?led Nov. 28, 2001, noW allowed. 

FIELD OF THE INVENTION 

[0002] This invention relates to a method and apparatus for 
forming reinforced poured-in-place buildings for home and 
o?ice. More particularly, the invention relates to a method 
and apparatus for producing a monolithic building on site 
using a unique poured-in-place fabrication technique using 
hardenable material such as concrete to form the desired 
novel constructions of the invention. 

BACKGROUND OF THE INVENTION 

[0003] The tWo maj or categories of concrete fabrication are 
poured-in-place concrete and pre-cast concrete. Poured-in 
place concrete has the advantage of permitting a great deal of 
?exibility as to the form or shape of the structure being made. 
Until the current invention such poured-in-place concrete 
methods have been limited to methods that are quite costly of 
time, labor, and materials. 

[0004] Us. Pat. No. 3,089,217 discloses the common 
poured-in-place practice of erecting a form system having 
parallel spaced panels interconnected by a tie system Which 
traverses the space betWeen the panels to form concrete Walls 
Wherein the central members of the tie system remain embed 
ded in the concrete. The primary advantage of such an 
arrangement is that the forces resulting from the deposition of 
the initially plastic concrete are balanced out betWeen the 
opposite form panels, and thus require a minimum of bracing 
from the outside. Such bracing is limited to maintaining the 
vertical orientation of the assembled form system. A core box 
and special ceiling forms are required to complete the dis 
closed construction procedure. 

[0005] Us. Pat. No. 2,516,318 is directed to a removable 
Wall panel support structure for forming a Wall in successive 
courses. 

[0006] Us. Pat. No. 5,218,809 discloses an earthquake 
resistant poured-in-place concrete structure having horizon 
tal and vertical reinforcing bars. The ’809 reinforcement 
assembly requires the Welding of horizontal hanger cross 
members from Which a pair of Welded reinforcement grids are 
freely placed. The horizontal and vertical reinforcing bars are 
not free of each other and a stress point exists in each of the 
Welded joint sites. There is no disclosure of a reinforcement 
rod suspending device that is attached to one mold cavity 
panel and in Which reinforcing rods may be freely positioned 
at preselected horizontal and vertical locations Within the 
mold cavity before the second opposing mold cavity panel is 
vertically disposed to provide the desired mold cavity. 

[0007] Us. Pat. No. 4,864,792 relates to prefabricated 
modules used in the building industry that comprise an array 
of ?at elements made from light material, and a plurality of 
nettings made from Welded steel Wires, Which extend along a 
lengthWise direction of the module and Which are Welded to a 
series of cross-Wise Wires. The nettings comprise lengthWise 
Wires and spacing or brace Wires that de?ne sections in Which 
the ?at elements are arranged and form tWo panels used as lost 
shuttering for casting reinforced concrete. The resistance of 
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the concrete to tensile and shear stresses is insured by a 
reinforcement from steel Wire embedded in the cast concrete. 

[0008] Us. Pat. Nos. 1,389,803 and 4,426,061 disclose a 
poured-in-place concrete construction system having a rein 
forcement mesh disposed betWeen opposed Wall panels that 
are juxtaposed opposing lateral sides of a poured foundation 
and tied to be vertically disposed in placed. 

[0009] Us. Pat. Nos. 3,238,684 and 3,524,293 shoW 
poured-in-place Wall forming systems having horizontal and 
vertical reinforcing rods disposed Within a mold cavity 
formed With permanent Wall panels. The ’ 684 rods are held in 
place using a plurality of ties that have to be individually 
manipulated for the horizontal and vertical placement of the 
various rods used in the system. The ’293 patent shoWs the 
horizontal and vertical reinforcing rods Welded together 
unlike the freely positioned horizontally disposed reinforce 
ment rods of the present invention. 

[0010] Us. Pat. No. 2,504,043 discloses a building form 
used to construct Walls in courses so that reinforcing rods are 
laid parallel to each other in each successive coarse. The ’043 
process is thus extremely sloW in producing a building Wall. 

[0011] Us. Pat. No. 5,570,552 is directed to amodularWall 
forming system having a box-like block form of expanded 
foam plastic material With opposite, parallel, spaced apart 
sideWalls and end Walls extending betWeen upper and loWer 
surfaces and de?ning an internal cavity for receiving concrete 
slurry. A plurality of transverse bridge members maintain 
spacing betWeen the sideWalls at spaced locations along the 
length thereof. Each bridge member includes a central Web 
extending betWeen opposed tongues Which are slidably 
received in T-grooves formed in the sideWalls, and has a 
structural con?guration for slidably receiving a vertical rein 
forcement bar a plurality of horizontal reinforcement bars. 
The mold cavity sideWalls slidably receive the bridge mem 
bers in a ?rst direction While preventing substantial move 
ment therebetWeen. Each of the sideWall sections and bridge 
members have to be handled and individually placed to form 
the building Wall mold cavity. 

[0012] Us. Pat. Nos. 963,431 and 2,413,415 shoW the Well 
knoWn use of tie members for holding vertically and horizon 
tally disposed Wall panels in opposed facing position to 
receive concrete in forming a poured-in-place Wall construc 
tion. 

[0013] Us. Pat. No. 3,728,836 shoWs a concrete form tie 
and rebar chair for ?xing the position of a vertically disposed 
reinforcing rod at a location laterally spaced inWardly from 
the interior surfaces of the opposed Wall panels. The form tie 
includes spreaders that ?x the distance betWeen the spaced 
opposed panels. 

[0014] Us. Pat. Nos. 1,692,166; 1,692,167; 1,755,960; 
1,875,136; 3,481,575; and 5,547,163 each shoW variations of 
form ties that address ?xing the spaced distance betWeen 
opposing Walls in a poured concrete forming structure. 

[0015] Us. Pat. Nos. 1,141,057 and2,815,656 respectively 
disclose the formation of an upstanding curb portion on a 
molded concrete road slab and a foundation having an 
upstanding Wall portion on Which a Wall of corrugated panels 
are vertically disposed. 

[0016] Us. Pat. No. 3,734,451 discloses a concrete Wall 
form having a plurality of interconnected, unitary metal pan 
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els comprised of one or more extruded, channel-shaped inter 
mediate sections and an extruded, channel-shaped end sec 
tion at either end of the intermediate section. 

[0017] Us. Pat. Nos. 1,453,557; 5,535,565; and 6,070,380 
each discloses an assembly having a unique system for attach 
ing spaced horizontal and vertical reinforcing bars in a con 
crete forming structure in Which the grid assembly betWeen 
the interior surfaces of the panels holds opposed Wall panels 
in place When hardenable material is poured in the mold 
cavity. 
[0018] Us. Pat. Nos. 4,972,646 and 5,771,648 each dis 
closes a concrete forming system including a pair of foam 
panels having laterally aligned holes arranged in a rectangular 
grid. Cross Wires or rods extend through the holes. Longitu 
dinally extending Wires or rods are located against the interior 
surfaces of the Walls and are Welded to the cross rods. Retain 
ing means on the ends of the cross rods are disposed against 
the exterior surfaces of the Walls to provide a sandWich con 
struction ?rmly to interconnect the Walls and the rods thereby 
forming a poured-in-place mold cavity. 
[0019] The prior art makes numerous attempts to facilitate 
production of pre-cast reinforced concrete structures. Pre 
cast concrete fabrication is directed to the formation of modu 
lar units such as building panels and room modules that are 
subsequently moved to the construction site and disposed into 
a designed structural position. This technique requires heavy 
lifting and moving equipment that must Work on accessible 
terrain for accomplishing the desired building construction. 

[0020] Us. Pat. No. 4,272,050 discloses a method and 
apparatus for pre-casting box-like reinforced concrete room 
modules on an assembly line basis. Each completed module is 
then moved to a remote construction site and juxtaposed other 
modules to form a completed building. Apparatus includes a 
pair of movable interior forms for de?ning the interior sur 
faces of side Walls and ceilings Whereby one interior mold at 
a time can be removed When concrete is in semi-cured con 
dition. The method includes casting a ?oor slab With short 
upstanding side Wall portions to serve as guides for moving 
interior forms in place onto ?oor slab. The method also 
includes use of integral multiples of four serially arranged 
casting beds on Which various procedures for forming the 
room modules proceed simultaneously and progressively. 

[0021] Each of the pre-cast building construction systems 
of Us. Pat. Nos. 3,455,074; 3,706,168; 3,961,002; 4,145, 
861; and 4,501,098 is associated With a particular ?oor plan. 
The ’074 patent ?rst forms reinforced modules having Walls 
and ceiling, placing them at a building site, and then pouring 
?oor slabs after the Wall and ceiling modules are in place. The 
’168 prefabricated reinforced concrete building is formed of 
pre-cast separate footings that are spaced in an arrangement 
de?ning the ?oor plan of the building. Pre-cast Wall-forming 
panels, disposed in edge-abutting relation, are supported by 
the footings. Roof-forming panels overlie the upper edges of 
the Wall-forming panels. The ’002 method and apparatus 
forms an integral building construction unit of synthetic 
material such as polyurethene foam that is transported to the 
building site after its construction. The ’861 method includes 
placing pre-cast Wall modules in trenches having the general 
outline of the building ?oor plan and subsequently pouring 
the ?oor slab and interconnecting the roof or ceiling structure. 
The ’098 construction method forms modular structures at a 
remote location and later places them on a foundation laid out 
according to a building ?oor plan. 
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[0022] Each of the foregoing prior art systems are generally 
time-consuming With respect to preparation of the forming 
assemblies either at or remote from the building site; expen 
sive moving and transporting equipment is needed to handle 
the forming equipment and/or completed modular construc 
tions being moved to the building site; and skilled craftsmen 
are required to use sophisticated molding equipment to pre 
pare for and effect the placement of hardenable material into 
the particular mold cavity. The advantages associated With the 
building construction system of the invention, and products 
produced thereby avoid these expensive and time-consuming 
prior art techniques. 

PURPOSE OF THE INVENTION 

[0023] The primary purpose of this invention is to provide 
affordable housing for people in developing countries 
throughout the World and is directed to a novel building 
construction system using poured-in-place fabrication tech 
niques that an indigenous labor force of any nation may be 
employed and trained to operate. 

[0024] Another purpose is to provide a ?oor slab and upper 
building construction system designed to signi?cantly reduce 
production time, and to provide novel ?nal building structures 
to Withstand damage caused by seismic forces of an earth 
quake, and by high velocity Wind forces of a tornado or 
hurricane. 

[0025] An object of the invention is to provide a structural 
forming assembly for producing a monolithic building struc 
ture having a ?oor, inner and outer Walls, and ceiling that is 
molded from a hardenable material Wherein the building 
Walls de?ne a plurality of rooms of the building according to 
a preselected building ?oor plan. 

[0026] Another object of the invention is to produce a novel 
molded concrete ?oor slab having upstanding Wall portions 
that have a structural layout according to a preselected build 
ing ?oor plan and that provide an accurate pattern guide for 
assembling a Wall mold cavity into Which a hardenable mate 
rial is poured and alloWed to harden to form inner and outer 
Wall segments that de?ne the rooms of a building structure. 

[0027] A further object of the invention is to provide a 
reinforcement rod suspending structure that is attached to a 
?rst molding surface of a Wall mold cavity for freely posi 
tioning reinforcement rods horiZontally at a plurality of ver 
tically spaced locations and to facilitate the completion of the 
mold cavity into Which hardenable material is poured and 
alloWed to harden Within the mold cavity. 

[0028] A still further object is to enable the formation of a 
completed poured-in-place building ?t for occupancy Within 
three to four days from entry onto a building site With the 
novel structural forming assembly, and then forming a ?oor 
slab, and an upper building Wall and ceiling structure using 
the assembly and process of the invention. 

[0029] Another object provides a freestanding monolithic 
building structure including a novel reinforcement cage for 
mation composed of coextensive horiZontal and vertical ?oor, 
Wall, and ceiling reinforcement rods, and a plurality of freely 
positioned, horiZontally disposed reinforcement rods that 
form a plurality of substantially continuous reinforcement 
rings encircling the perimeter of and spaced upWardly along 
the building Wall structure at a plurality of vertically spaced 
locations. 
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[0030] Another object of the invention is to provide a Wall 
structure molding assembly including a reinforcement rod 
suspending assembly that maintains reinforcement rods in a 
plurality of horizontal and vertical locations Within a Wall 
mold cavity When pouring hardenable material into the mold 
cavity. 

THE SUMMARY OF THE INVENTION 

[0031] The grid device of the invention is used for horizon 
tally, freely disposing and suspending reinforcement rods in a 
poured-in-place Wall mold cavity formed on a building site of 
opposed vertically disposed Wall molding panels that de?ne 
opposed molding surfaces. The grid device comprises a plu 
rality of elongate elements and a plurality of tie members 
?xedly connected substantially perpendicular to and laterally 
spaced With respect to each other along the elongate elements 
for freely positioning the reinforcement rods Within the mold 
cavity at a preselected horizontal location betWeen the 
opposed molding surfaces and at preselected vertical loca 
tions spaced along the molding surfaces. The grid device is 
suf?ciently rigid to project outWardly from a vertically dis 
posed molding surface and to horizontally suspend the rein 
forcement rods When the grid device is attached to the verti 
cally disposed molding surface. The device includes means 
for removably attaching the grid device to the Wall forming 
panels for extending vertically along and substantially paral 
lel to the vertically disposed molding surfaces to retain the 
reinforcement rods in place betWeen the Wall forming panels 
at the preselected horizontal and vertical locations While 
hardenable material is being poured into the Wall mold cavity 
and alloWed to harden. A feature of the invention is directed to 
a preselected horizontal location that is spaced inWardly from 
each molding surface. 

[0032] In a speci?c embodiment, the grid device includes 
rod locating means for maintaining the reinforcement rods at 
a plurality of the preselected horizontal locations horizontally 
spaced inWardly from each opposed molding surface While 
hardenable material is being poured into the mold cavity. The 
rod locating means may include a pair of parallel elongate 
elements ?xedly extending across the plurality of vertically 
spaced tie members at each horizontal location betWeen the 
molding surfaces to freely retain a horizontally disposed rein 
forcement rod. The means for attaching the grid device to the 
Wall forming panels includes a loop at each end of an upper 
the tie member and at each end of a loWer tie member. Each 
upper and loWer tie member has loop end portions Which are 
formed back upon itself to de?ne the loops, and each opposed 
molding surface includes means for receiving the loop end 
portions of the upper and loWer tie members for removably 
attaching the grid device to the Wall panels. 

[0033] The method of the invention is used for producing 
on a building site a vertically disposed poured-in-place Wall 
structure having horizontally disposed reinforcement rods 
therein. The method comprises multiple steps that include 
providing Wall molding means having panel holding means 
for forming laterally spaced, opposed molding surfaces that 
de?ne a Wall mold cavity for forming the Wall structure. The 
Wall mold cavity has an upWardly directed top opening into 
Which hardenable material is to be poured and hardened to 
produce the Wall structure Within the Wall mold cavity. First 
Wall forming means is vertically disposed to provide a ?rst 
molding surface along one side of the Wall mold cavity. 

[0034] A plurality of separable grid means having tWo 
edges is provided for extending vertically along the vertically 
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disposed molding surfaces and is suf?ciently rigid for freely 
positioning and retaining the reinforcement rods horizontally 
suspended along the ?rst molding surface at a preselected 
horizontal location laterally spaced from the ?rst molding 
surface and at preselected vertical locations space along the 
?rst molding surface Within the mold cavity. Then a ?rst edge 
of the plurality of separable grid means is attached to the Wall 
forming means to project outWardly from the ?rst molding 
surface, and then the reinforcement rods are freely positioned 
to horizontally contiguously rest on the gridmeans at a spaced 
distance from the ?rst molding surface and at the preselected 
vertical locations spaced along the ?rst molding surface. 
Then second Wall forming means is vertically disposed at a 
location opposed to the ?rst Wall forming means to provide a 
second molding surface opposed to the ?rst molding surface. 
The other outWardly projecting edge of the plurality of grid 
means is then attached to the second Wall forming means for 
retaining the reinforcement rods in place at the preselected 
horizontal and vertical locations While hardenable material is 
being poured into the mold cavity and is alloWed to harden 
Within the mold cavity. 

[0035] In a speci?c embodiment of the method of the inven 
tion, the plurality of grid means each includes a plurality of 
vertically disposed retaining means for the reinforcement 
rods spaced horizontally With respect to each other along the 
opposed spaced molding surfaces. The reinforcement rods 
are horizontally disposed across the plurality of grid means 
and substantially parallel to the molding surfaces While being 
laterally spaced With respect to each other betWeen the mold 
ing surfaces. The ?rst Wall forming means includes a plurality 
of Wall forming panels to provide the ?rst molding surface, 
and the second Wall forming means includes a plurality of 
Wall forming panels to provide the second molding surface. 
The Wall forming panels are portable for removable vertical 
disposition to form the Wall mold cavity, and the panel hold 
ing means is effective to independently maintain the Wall 
forming panels With respect to each other in the vertical 
disposition. 

[0036] More particularly, the grid means includes a plural 
ity of elongate grid elements and rod locating means. Each 
grid element extends vertically along the vertically disposed 
molding surfaces and betWeen the opposed molding surfaces, 
and a plurality of grid tie members is horizontally disposed 
and ?xedly attached to and at spaced preselected vertical 
locations along the elongate grid elements. The rod locating 
means is used for maintaining the reinforcement rods at the 
vertical locations and spaced inWardly from each opposed 
molding surface While hardenable material is being poured 
into the mold cavity. Speci?cally, the rod locating means 
includes a pair of parallel elongate grid members ?xedly 
extending across the plurality of vertically spaced grid tie 
members at each horizontal location betWeen the molding 
surfaces. The pair of parallel elongate grid members is effec 
tive to freely retain a suspended reinforcement rod that 
extends horizontally across the plurality of vertically dis 
posed grid means. More speci?cally, the reinforcement rods 
include at least tWo elongate rods laterally spaced With 
respect to each other With each rod being freely positioned 
and horizontally suspended at a spaced inWard distance from 
the opposed molding surfaces and at a spaced outWard dis 
tance from a centerline located betWeen the opposed molding 
surfaces. 
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[0037] A feature of the invention is directed to a combina 
tion in an assembly formed on a building site for producing a 
monolithic concrete building including a concrete ?oor slab, 
Walls, and ceiling. The assembly comprises molding means 
including a poured-in-place ceiling molding means located 
above a Wall mold cavity disposed on the concrete ?oor slab 
for de?ning inner and outer building Walls that form a plural 
ity of rooms de?ned by a building ?oor plan. The mold cavity 
includes opposed molding surfaces on vertically disposed, 
opposed Wall molding panels With an upWardly directed top 
opening into Which hardenable material is to be poured and 
hardened to produce the concrete building having a ceiling 
structure and a Wall structure With horizontally disposed rein 
forcement rods. 

[0038] The combination comprises a plurality of separable, 
horizontally laterally spaced grid means suspended to project 
outWardly from and laterally spaced along the opposed mold 
ing surfaces Within the mold cavity. Each grid means includes 
a plurality of horizontal tie members that is disposed at ver 
tically spaced preselected vertical locations for contiguously 
supporting the horizontally extending reinforcement rods 
being freely contiguously disposed on the tie members. The 
grid means is effective to retain the freely contiguously dis 
posed reinforcement rods suspended substantially parallel to 
the molding surfaces and suspended at a plurality of horizon 
tal locations vertically spaced along and betWeen the opposed 
Wall surfaces. Means for removably attaching the grid means 
to the opposed Wall molding panels at laterally spaced hori 
zontal distances With respect to each other is effective to 
retain the suspended reinforcement rods in place While hard 
enable material is being poured into the Wall mold cavity and 
alloWed to harden. The ?oor slab has a top surface and 
upstanding inner and outer Wall portions that project 
upWardly from the ?oor slab top surface and de?ne a pro?le 
of inner and outer building Walls according to the building 
?oor plan. The Wall forming panels include outer edges and 
are effective to be vertically, contiguously disposed edge-to 
edge along opposed sides of the upstanding inner and outer 
Wall portions to de?ne the Wall structure having a top plan 
pro?le according to the building ?oor plan. The ceiling mold 
ing means extends above the Wall mold cavity and is effective 
to form an exterior pro?le of the upWardly directed mold 
opening that de?nes external sides of the building. 

[0039] In a particular embodiment, each grid means 
includes a plurality of elongate elements for extending verti 
cally in a direction substantially parallel to the molding sur 
faces With the plurality of horizontal tie members being ?x 
edly connected to and substantially perpendicular to the 
elongate elements. The horizontal tie members are vertically 
spaced With respect to each other to provide contiguous sup 
port for the reinforcement rods at the vertically spaced hori 
zontal locations. The reinforcement rods freely contiguously 
rest on the horizontal tie members at laterally spaced dis 
tances inWardly from each opposed molding surface. Speci? 
cally, each grid means has a plurality of elongate elements for 
extending vertically along the vertically disposed molding 
panels. Each horizontal tie member is ?xedly connected to the 
vertically disposed elongate elements and extends substan 
tially perpendicular to the molding surfaces so as to de?ne the 
vertically spaced horizontal locations. The tie members are 
effective to contiguously, freely support the horizontally dis 
posed reinforcement rods at a preselected horizontal location 
spaced inWardly from each molding surface Within the mold 
cavity. 
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[0040] More speci?cally, the gridmeans includes rod locat 
ing means for maintaining the reinforcement rods at the plu 
rality of horizontal locations spaced inWardly from each 
opposed molding surface While hardenable material is being 
poured into the mold cavity. The rod locating means includes 
tWo pair of substantially parallel, vertically disposed elongate 
grid elements ?xedly extending across the plurality of verti 
cally spaced, horizontal tie members at each horizontal loca 
tion betWeen the molding surfaces. Each pair of elongate grid 
elements is spaced by an amount effective to freely retain a 
reinforcement rod that extends horizontally across and nor 
mal to each pair of the elongate grid elements. Each pair is 
spaced inWardly from the opposed molding surfaces and 
spaced outWardly from a centerline located betWeen the 
opposed molding surfaces. The means for removably attach 
ing each grid means to the Wall forming panels includes a loop 
at each end of an upper the tie member and at each end of a 
loWer the tie member. Each upper and loWer tie member has 
loop end portions Which are formed back upon itself to de?ne 
the loops, and each opposed molding surface includes means 
for receiving the loop end portions of the upper and loWer tie 
members for removably attaching each grid means to the Wall 
panels. A feature of the invention is directed to molding 
means that is removably mounted to the assembly With each 
grid means suspended along the vertically disposed molding 
surfaces. 

[0041] A further feature of the invention is that each grid 
means includes an upper the tie member and a loWer the tie 
member each having a length longer than respective lengths 
of a plurality of tie members laterally spaced along the elon 
gate grid elements betWeen the upper and loWer tie members. 

[0042] The length of the upper and loWer tie members is 
longer by an amount suf?cient to form distal end coupling 
portions at each distal end of the upper and loWer tie members 
for extending into the Wall forming panels. Each opposed Wall 
forming panel includes means for receiving the distal end 
portions of the upper and loWer tie members. The means for 
attaching the grid means to the Wall forming panels includes 
means for removably connecting each distal end coupling 
portion received by the Wall panel receiving means for remov 
ably attaching each grid means to the Wall panels. More 
speci?cally, at least tWo reinforcement rods are laterally 
spaced With respect to each other and freely positioned hori 
zontally on the tie members so as to suspend each rod at a 
spaced inWard distance from an opposed molding surface and 
at a spaced outWard distance from a centerline located 
betWeen the opposed molding surfaces. 

[0043] The structural forming assembly of the invention 
comprises Wall molding means for forming laterally spaced, 
opposed molding surfaces that de?ne a Wall mold cavity for 
forming a Wall structure. The Wall molding means includes 
panel holding means for vertically disposing laterally spaced 
Wall forming panels to provide the molding surfaces along 
opposed sides of the Wall mold cavity. The cavity has an 
upWardly directed top opening into Which hardenable mate 
rial is to be poured and hardened to produce the Wall structure 
Within the Wall mold cavity. Reinforcement rod suspending 
means is for freely positioning and retaining horizontally and 
freely disposed reinforcement rod means at a preselected 
horizontal location spaced inWardly from each opposed 
molding surface Within the mold cavity. Means for attaching 
the rod suspending means to the opposed Wall forming panels 
is used for locating the horizontally disposed rod means at 
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spaced preselected vertical locations between the spaced 
molding surfaces. The rod suspending means is effective to 
retain reinforcement rod means in place at the preselected 
horizontal and vertical locations While the hardenable mate 
rial is being poured into and alloWed to harden Within the 
mold cavity. 

[0044] A feature of the rod suspending means includes grid 
means that extends upWardly along the vertically disposed 
molding surfaces, and is suf?ciently rigid to project out 
Wardly from one vertically disposed molding surface and 
rigid enough to horizontally suspend the reinforcement rod 
means When the grid means is ?rst attached to the vertically 
disposed molding surface. In a speci?c embodiment, the Wall 
forming panels are portable for removable vertical disposi 
tion to form the Wall mold cavity, and panel holding means is 
effective to maintain the Wall forming panels independently 
With respect to each other in the vertical disposition. The rod 
suspending means includes a plurality of vertically disposed 
retaining means spaced horizontally With respect to each 
other along said opposed spaced molding surfaces. The rein 
forcement rod means includes a plurality of rod elements that 
are horizontally disposed across the plurality of grid means. 
The rod elements extend substantially parallel to the molding 
surfaces and are laterally spaced With respect to each other 
betWeen the molding surfaces. 

[0045] A feature of the rod suspending means of the inven 
tion includes a plurality of grid elements that extend upWardly 
along the vertically disposed molding surfaces and betWeen 
the opposed molding surfaces. Each grid element includes a 
plurality of tie members horizontally disposed at spaced pre 
selected vertical locations. The grid elements include rod 
locating means for maintaining the reinforcement rod means 
at the vertical locations and are laterally spaced inWardly 
from each opposed molding surface While hardenable mate 
rial is being poured into the mold cavity. The rod locating 
means includes a pair of elongated parallel grid members 
?xedly connected to and transversely extending across the 
plurality of vertically spaced tie members at each preselected 
horizontal location betWeen the molding surfaces to freely 
retain a reinforcement rod that extends horizontally across the 
plurality of vertically disposed grid elements. The reinforce 
ment rod means includes at least tWo elongate rod members 
each freely positioned horizontally to rest on a tie member at 
a spaced inWard distance from the opposed molding surfaces 
and at a spaced outWard distance from a centerline located 
betWeen the opposed molding surfaces. 

[0046] A particular device of the invention comprises rein 
forcement rod suspending means for freely positioning and 
horizontally disposing reinforcement rod means Within a Wall 
mold cavity at a preselected horizontal location betWeen each 
opposed molding surface and at a plurality of preselected 
vertical locations spaced upWardly along opposed Wall form 
ing panels. The device includes fastening means for attaching 
the reinforcement rod suspending means to each of the 
opposed Wall molding panels to retain the reinforcement rod 
means in place betWeen Wall forming panels at the prese 
lected horizontal and vertical locations While hardenable 
material is being poured into and alloWed to harden Within the 
mold cavity. 

[0047] In a speci?c embodiment, the preselected horizontal 
location is spaced inWardly from each molding surface, the 
Wall molding panels are portable and removable, and the 
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reinforcement rod suspending means is removably attached 
to the Wall molding panels and includes grid means that 
extends upWardly along the vertically disposed molding sur 
faces. The grid means is suf?ciently rigidto project outWardly 
from a single vertically disposed molding surface and rigid 
enough to horizontally suspend the reinforcement rod means 
When the grid means is attached to that vertically disposed 
molding surface. The rod suspending means includes a plu 
rality of vertically disposed retaining means spaced horizon 
tally With respect to each other along the opposed spaced 
molding surfaces. The reinforcement rod means includes a 
plurality of rod elements horizontally placed across and 
retained in position on the plurality of grid means. Reinforce 
ment rod elements extend substantially parallel to the mold 
ing surfaces and are laterally spaced With respect to each other 
across the Width betWeen the molding surfaces. 

[0048] A particular feature of the rod suspending means 
includes a plurality of grid elements that extend upWardly 
along the vertically disposed molding surfaces and betWeen 
the opposed molding surfaces. Each grid element includes a 
plurality of tie members horizontally disposed at spaced pre 
selected vertical locations Within a Wall mold cavity. Rod 
locating means maintains reinforcement rod means freely 
positioned at the preselected vertical locations, and spaced 
horizontally and inWardly from each opposed molding sur 
face While hardenable material is being poured into the mold 
cavity. The rod locating means includes a pair of elongated 
parallel grid members ?xedly connected to and transversely 
extending across the plurality of vertically spaced tie mem 
bers at each horizontal location betWeen the molding surfaces 
to freely retain a reinforcement rod that extends horizontally 
across and rests on the plurality of vertically disposed grid 
elements. Each end of an upper tie member and a loWer tie 
member has a portion thereof formed back upon itself to 
de?ne a loop. Each opposed molding surface includes means 
for receiving the loop ends of the upper and loWer tie mem 
bers for removably attaching the grid elements to the Wall 
panels. More speci?cally, the reinforcement rod means 
includes at least tWo elongate rod members each freely posi 
tioned horizontally on a tie member at a spaced inWard dis 
tance from the opposed molding surfaces and at a spaced 
outWard distance from a centerline located betWeen the 
opposed molding surfaces. 

[0049] A poured-in-place forming assembly of the inven 
tion is for producing a concrete building including a molded 
monolithic structure consisting of ?oor and ceiling slabs and 
inner and outer building Walls that form a building that 
includes a plurality of rooms de?ned by a building ?oor plan. 
The assembly comprises ?oor, Wall, and ceiling molding 
means for forming laterally spaced, opposed molding sur 
faces that de?ne a mold cavity to produce the monolithic 
structure. Floor molding means includes an upWardly 
directed top slab mold opening into Which hardenable mate 
rial is to be poured and hardened Within a ?oor slab mold 
cavity. The ?oor slab has a top surface and upstanding inner 
and outer Wall portions projecting upWardly from the ?oor 
slab top surface that de?ne the inner and outer building Walls 
according to the building ?oor plan. 

[0050] Wall molding means de?ne a Wall mold cavity hav 
ing an upWardly directed top Wall mold opening into Which 
hardenable material is to be poured and hardened Within the 
Wall mold cavity. The Wall molding means includes vertically 
disposed inner and outer building Wall mold segments having 
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Wall forming panels Which are laterally juxtaposed opposed 
sides of the upstanding inner and outer Wall portions to de?ne 
a Wall structure having a top plan vieW shape according to the 
building ?oor plan. Wall forming panels for the outer building 
Walls include internal panels for being juxtaposed internal 
sides of the upstanding outer Wall portion, and external panels 
for being juxtaposed external sides of the upstanding outer 
Wall portions to de?ne the outer building Walls of the Wall 
structure. Wall forming panels for the inner building Walls 
and the internal panels for the outer building Walls each has 
the same length to form an upper ceiling edge level de?ning 
a preselected ceiling height measured upWardly from the 
?oor slab top surface inside each room of the building ?oor 
plan. Ceiling molding means forms an interior pro?le of the 
top Wall mold opening that de?nes the inner building Walls 
and the internal sides of the outer building Walls of the build 
ing ?oor plan along the upper ceiling edge level of the form 
ing panels of the inner building Walls and internal Wall form 
ing panels of the outer building Walls. The external Wall 
forming panels of the outer building Walls form an exterior 
pro?le of the top Wall mold opening that de?nes the external 
sides of the outer building Walls of the building ?oorplan. The 
external Wall forming panels are suf?ciently longer than the 
internal Wall panels to form an upper edge along the exterior 
pro?le that extends above the height of the preselected ceiling 
height for producing a preselected thickness for a molded 
ceiling slab When hardenable material is poured into and 
alloWed to harden Within the mold cavity. 

[0051] A speci?c feature of the Wall molding means of the 
invention includes reinforcement rod supporting means for 
placing horizontally disposed reinforcement rods in a Wall 
mold cavity de?ned by opposed molding surfaces. The rein 
forcement rod supporting means is effective to freely position 
and suspend reinforcement rods disposed horizontally along 
the opposed Wall forming panels Within the mold cavity 
betWeen each opposed molding surface and at preselected 
vertical locations spaced upWardly With respect to each other. 
The rod supporting means includes a plurality of grid means 
including a plurality of vertically disposed retaining means 
spaced horizontally With respect to each other along the 
opposed spaced molding surfaces. The reinforcement rod 
means includes a plurality of rod elements horizontally dis 
posed across the plurality of grid means. The rod elements 
extend substantially parallel to the molding surfaces and are 
laterally spaced With respect to each other betWeen the mold 
ing surfaces. 
[0052] A structural poured-in-place forming method of the 
invention comprises providing Wall molding means including 
panel holding means for forming laterally spaced, opposed 
molding surfaces that de?ne a Wall mold cavity for forming a 
Wall structure. The Wall mold cavity has an upWardly directed 
top opening into Which hardenable material is to be poured 
and hardened to produce the Wall structure Within the Wall 
mold cavity. Then, vertically disposing ?rst Wall forming 
means to provide a ?rst molding surface along one side of the 
Wall mold cavity and providing reinforcement rod suspending 
means suf?ciently rigid for freely positioning and retaining 
reinforcement rod means horizontally along the ?rst molding 
surface. Attaching a ?rst edge of the reinforcement rod sus 
pending means to the ?rst Wall forming means to project 
outWardly from the ?rst molding surface. Then freely posi 
tioning the reinforcement rod means to horizontally rest on 
the rod suspending means at a spaced distance from the ?rst 
molding surface and at a plurality of preselected vertical 
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locations spaced upWardly along the ?rst molding surface. 
Then vertically disposing second Wall forming means 
opposed to the ?rst Wall forming means to provide a second 
molding surface opposed to the ?rst molding surface. And 
attaching the other outWardly projecting edge of the rein 
forcement rod suspending means to the second Wall forming 
means for retaining the reinforcement rod means in place at 
the preselected horizontal and vertical locations While hard 
enable material is being poured into and is alloWed to harden 
Within the mold cavity. 

[0053] In a speci?c embodiment, the ?rst Wall forming 
means includes a plurality of Wall forming panels to provide 
the ?rst molding surface, and the second Wall forming means 
includes a plurality of Wall forming panels to provide the 
second molding surface of a Wall mold cavity. The Wall form 
ing panels are manually portable for removable and manual 
vertical disposition to form the Wall mold cavity, and panel 
holding means independently maintains the ?rst and second 
Wall forming panels With respect to each other in the vertical 
disposition. The rod suspending means includes a plurality of 
grid elements that each extend upWardly along the vertically 
disposed molding surfaces and betWeen the opposed molding 
surfaces. Each grid element includes a plurality of tie mem 
bers that extend horizontally and are disposed at spaced pre 
selected vertical locations With respect to each other. Rod 
locating means of each grid element maintains the reinforce 
ment rod means at the vertical locations and spaced inWardly 
from each opposed molding surface While hardenable mate 
rial is being poured into the Wall mold cavity. 
[0054] A poured-in-place forming process of the invention 
conducted at a building site produces a building including a 
molded monolithic structure consisting of ?oor and ceiling 
slabs, and inner and outer building Walls that form a plurality 
of rooms de?ned by a building ?oor plan. The process com 
prises providing ?oor molding means for forming laterally 
spaced, opposed molding surfaces that de?ne a slab mold 
cavity having an upWardly directed top slab mold opening 
into Which hardenable material is to be poured and hardened 
Within the slab mold cavity. Pouring hardenable material into 
the slab mold cavity and alloWing it to harden and form a ?oor 
slab having a top surface, and upstanding inner and outer Wall 
portions projecting upWardly from the ?oor slab top surface 
that de?ne the inner and outer building Walls according to the 
building ?oor plan. Then removing the ?oor molding means 
after the material has hardened to provide a cleared ?oor slab 
top surface and laterally spaced opposing sides of the 
upstanding Wall portions in preparation for forming an upper 
portion of the monolithic building structure. Then providing 
upper building molding means forming laterally spaced, 
opposed molding surfaces that de?ne an upper building mold 
cavity including a Wall mold cavity having an upWardly 
directed top Wall mold opening into Which hardenable mate 
rial is to be poured and hardened Within the upper building 
mold cavity. Then vertically disposing internal and external 
forming panels having one end thereof resting on the ?oor 
slab top surface and juxtaposing the forming panels to the 
spaced laterally opposing sides of the upstanding inner and 
outer Wall portions to de?ne a Wall structure having a layout 
according to the building ?oor plan. The internal forming 
panels being juxtaposed internal sides of the upstanding outer 
Wall portion, and the external forming panels being juxta 
posed external sides of the upstanding outer Wall portions to 
de?ne outer building Walls of the Wall structure. The internal 
panels for forming inner building Wall mold segments and an 
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inner Wall portion of the outer building Wall mold segments 
each having the same length to form an upper ceiling edge 
level de?ning a preselected ceiling height measured upWardly 
from the ?oor slab top surface inside each room of the build 
ing ?oor plan. Then horizontally disposing ceiling mold pan 
els along the upper ceiling level of the internal forming panels 
of the inner and outer building Wall mold segments to form an 
interior pro?le of the top Wall mold opening. The external 
forming panels of the outer building Wall mold segments form 
an exterior pro?le of the top Wall mold opening and are 
suf?ciently longer than the internal panels to form an upper 
edge on the exterior pro?le that extends above the height of 
the ceiling edge level of the interior pro?le of the top Wall 
mold opening. Then pouring hardenable material into the 
upper building mold cavity to form a molded ceiling slab With 
a preselected thickness, and alloWing it to harden and form the 
upper building portion of the monolithic structure and then 
removing the upper building molding means after the mate 
rial has hardened. 

[0055] A poured-in-place forming process of the invention 
includes vertically disposing ?rst Wall forming means to pro 
vide a ?rst molding surface along one side of a Wall mold 
cavity, and providing reinforcement rod suspending means 
suf?ciently rigid for freely positioning and retaining rein 
forcement rod means horizontally along the ?rst molding 
surface. Then attaching a ?rst edge of the reinforcement rod 
suspending means to extend upWardly along the ?rst Wall 
forming means and to project outWardly from the ?rst mold 
ing surface. And then freely positioning the reinforcement rod 
means to horizontally rest on the rod suspending means at a 
spaced horizontal distance from the ?rst molding surface and 
at a plurality of preselected vertical locations spaced 
upWardly along the ?rst molding surface. Then vertically 
disposing second Wall forming means opposed to the ?rst 
Wall forming means to provide a second molding surface 
opposed to the ?rst molding surface. And attaching the other 
outWardly projecting edge of the reinforcement rod suspend 
ing means to the second Wall forming means for retaining the 
reinforcement rod means in place at the preselected horizon 
tal and vertical locations While the hardenable material is 
being poured into and is alloWed to harden Within the mold 
cavity. 

[0056] A ?xed construction of the invention is poured-in 
place at a building site and comprises monolithic concrete 
?oor slab means including a ?oor upper surface and integrally 
formed upstanding Wall portions projecting upWardly from 
the ?oor upper surface by an amount su?icient to form 
opposed lateral sides that are effective to laterally support 
contiguously disposed elongate Wall forming panels that 
project upWardly from the ?oor upper surface for providing a 
Wall mold cavity. The upstanding Wall portions extend along 
the ?oor upper surface to de?ne a Wall structure having a 
layout of inner and outer Walls for rooms of a building in 
accord With a preselected ?oor plan. The upstanding Wall 
portions further include opposed laterally spaced sides that 
de?ne a preselected Wall thickness and that are effective to 
provide lateral support for panel means having molding sur 
faces that extend upWardly from the Wall portions to form the 
Wall mold cavity having an upWardly directed top Wall mold 
opening into Which hardenable concrete material is to be 
poured and hardened Within the Wall mold cavity. 

[0057] A freestanding ?xed construction of the invention is 
poured-in-place at a building site and comprises an enclosed 
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monolithic concrete building structure including a ?oor slab 
having a top surface, and an upper building portion having a 
ceiling slab and a Wall structure. The Wall structure includes 
integrally formed upstanding inner and outer Wall segments 
that project upWardly from the ?oor top surface. The ceiling 
slab is located at a preselected ceiling height measured from 
the top surface of the ?oor slab to the top of each Wall seg 
ment. The Wall structure extends along the ?oor top surface in 
a room layout of a building in accord With a preselected ?oor 
plan. The ?oor and ceiling slabs include horizontally dis 
posed reinforcement rods that extend in at least one direction 
across the Width of each slab. The upstanding Wall segments 
include laterally spaced opposing Wall surfaces and vertically 
disposed reinforcement rods that extend upWardly betWeen 
the exterior Wall surfaces and along the height of each inner 
and outer Wall segment. A plurality of vertically disposed 
retaining means are horizontally spaced With respect to each 
other, and a plurality of reinforcement rod elements are hori 
zontally disposed across the plurality of retaining means 
betWeen the laterally spaced Wall surfaces. Reinforcement 
rod elements extend in a direction that is substantially parallel 
to the Wall surfaces, and are laterally spaced With respect to 
each other betWeen the Wall surfaces of the outer Wall build 
ing segments. 

[0058] In a speci?c embodiment, the horizontally disposed 
reinforcement rods Within said ?oor and ceiling slabs extend 
in tWo horizontal directions that are perpendicular With 
respect to each other. The vertically disposed reinforcement 
rods in the inner and outer Wall segments are coextensive With 
corresponding horizontally disposed reinforcement rods to 
produce a reinforcement rod cage structure disposed Within 
the hardened ?oor slab, outer building Wall structure, and 
ceiling slab. In addition, the horizontally disposed reinforce 
ment rod elements in the outer Wall building segments include 
at least tWo parallel elongate rod members each positioned 
horizontally at a spaced inWard distance from opposed Wall 
surfaces of the outer Wall segments and at a spaced outWard 
distance from a centerline located betWeen those opposed 
Wall surfaces of the outer Wall segments. 

BRIEF DESCRIPTION OF DRAWINGS 

[0059] Other objects of this invention Will appear in the 
folloWing description and appended claims, reference being 
made to the accompanying draWings forming a part of the 
speci?cation Wherein like reference characters designate cor 
responding parts in th several vieWs. 

[0060] FIG. 1 is a diagrammatic top plan vieW ofa upper 
building mold cavity shoWing the upper mold opening 
formed With an assembly for casting the Wall structure and 
ceiling slab of the invention onto the upstanding Wall portions 
of the ?oor slab; 

[0061] FIG. 2 is a cross-sectional vieW along line II-II of 
FIG. 1; 

[0062] FIG. 3 is a diagrammatic fragmentary perspective 
vieW of the invention shoWing reinforcement rod suspending 
means assembled to a ?rst Wall forming panel means; 

[0063] FIG. 4 is a diagrammatic fragmentary perspective 
vieW of the invention shoWing a vertically disposed second 
Wall forming panel means attached to the assembly of FIG. 3 
to form a Wall mold cavity having a plurality of horizontally 
disposed reinforcement bars disposed at a plurality of prese 
lected vertically spaced locations Within the mold cavity; 
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[0064] FIG. 5 is a diagrammatic fragmentary perspective 
vieW of a reinforcement rod cage structure of a novel building 
construction of the invention; 

[0065] FIG. 6 is a diagrammatic fragmentary vieW, partly in 
section, shoWing the detail of the fastening device in the detail 
circle VI shoWn on the assembly of FIG. 4; 

[0066] FIG. 7 is a fragmentary top plan vieW of the fasten 
ing device of FIG. 6 With the Wall panel in section to shoW 
hoW the Wall panel is held in place by connecting the fastening 
device to the loop end of a tie member of the reinforcement 
rod suspending means of the invention; 

[0067] FIG. 8 is a front elevation vieW of the fastening 
device of FIGS. 6 and 7 With the Wall panel removed to shoW 
the operation of the fastening device in attaching the loop end 
of a tie member of a reinforcement rod grid element of the 
invention; and 

[0068] FIG. 9 is a fragmentary perspective vieW of a por 
table Wall forming panel of the invention. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

[0069] The structural forming assembly, generally desig 
nated 10, of FIGS. 1 and 2 includes an upper building struc 
ture 11 disposed on a concrete slab 20 having upstanding Wall 
portions 21 that de?ne the internal and external Wall segments 
in accord With the preselected building ?oor plan as shoWn. 
Slab 20 With Wall portions 21 is made using Well known 
concrete mold fabrication techniques at the building site. Yet 
in recent years the prior art has developed sophisticated off 
site methods of fabricating building modules that are trans 
ported to and erected on the building site to avoid formerly 
cumbersome poured-in-place techniques that are labor inten 
sive thus cost ineffective until noW. 

[0070] Molding assembly 10 With its unique layout of 
upstanding slab Wall portions 21, hoWever, provides a means 
to quickly form laterally spaced, opposed molding surfaces 
that de?ne an upper building mold cavity having an exterior 
Wall pro?le 13 and an interior Wall pro?le 17 of a Wall and 
ceiling structure so that the entire building may be poured in 
a single operation. Molding assembly 10 includes panel hold 
ing means (not shoWn) that are used to vertically dispose and 
maintain laterally spaced Wall forming molding surfaces jux 
taposed the lateral opposing sides of Wall portions 21. Such 
molding surfaces may thus be rapidly disposed manually 
along opposed sides of Wall portions to accurately form the 
upper mold cavity for completing the building at the building 
site. Ceiling panels 15 are supported on the top edge of panels 
19 and panel support means at the desired ceiling height. 
Panels 19 provide internal molding surfaces of the outer 
building Walls and the inner building Walls. Ceiling panels 15 
thus de?ne the interior Wall pro?le 17 and exterior Wall panels 
12 de?ne the exterior Wall pro?le 13. Upper building mold 
cavity 11 has an upWardly directed top opening as shoWn into 
Which hardenable material is to be poured and hardened to 
produce the upper building structure. 

[0071] In FIG. 2, Wall panels 14a, 16a, and 1811 form inner 
Walls 14, 16, and 18, respectively, and have the same length of 
Wall panels 19 that form the internal molding surfaces of the 
outer Walls as shoWn to provide an accurate placement of 
ceiling panels 15. The outer Wall panels 12 are longer than the 
internal Wall panels to provide the upper ceiling mold portion 
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of the upper building structure for forming a preselected 
thickness of the molded ceiling portion of the building. The 
particular structural con?guration of the external and internal 
Wall panels may vary in using the unique slab construction of 
the invention, but they must be vertically disposed to effect 
the mold assembly process that enables construction of an 
entire inhabitable building in a relatively short time. 

[0072] In a speci?c embodiment, on the ?rst day of con 
struction, a slab molding assembly is erected to provide a slab 
molding cavity on a building site. Hardenable material such 
as concrete is then poured into the top opening of the slab 
mold cavity and alloWed to harden and produce slab 20 With 
upstanding Wall portions 21. Upper building molding assem 
bly 11 is erected and poured the second day to produce the 
completed building. Molding assembly 11 is removed on the 
third day, and people are able to move into the building. For 
the ?rst time, people Who otherWise cannot afford to build and 
maintain more costly forms of construction are noW able to 
oWn their oWn homes regardless of Where they live. 

[0073] The molding surfaces are spaced to form the mold 
cavity and produce the desired Wall thickness that may vary 
from 2 to 10 inches and a ceiling thickness of from 4 to 8 
inches. The height of the upstanding Wall portions 21 may 
vary from 2 to 3 inches from the top surface of the ?oor slab, 
and the ?oor slab thickness Will depend on the amount of 
upper building structure Weight being supported and distrib 
uted across the building site area. 

[0074] FIG. 5 is a diagrammatic illustration of a reinforce 
ment rod cage structure that is used in a speci?c embodiment 
of a building made in accord With the invention that provides 
a structural strength that Will Withstand the seismic forces of 
earthquakes and the Wind forces of tornadoes and hurricanes. 
Rebar reinforcement rods 23 are horizontally and perpen 
dicularly disposed With respect to each other in the ?oor and 
ceiling slab cavities. Reinforcement rods 29 are vertically 
disposed in at least the outer Wall cavities and coextensive 
With the horizontally disposed rods in the ?oor and ceiling 
cavities as shoWn. Reinforcement rods may also be vertically 
disposed in each of the inner building Walls that are all load 
supporting Walls. So With the monolithic building structure of 
the invention, the load of the upper building structure is dis 
tributed across the entire surface area of the building site. The 
building may thus be constructed Without footings on various 
types of supporting soil so as to be freestanding to further 
enhance its ability to resist damage during an earthquake. In 
addition, at a plurality of spaced vertical locations, pairs of 
horizontally spaced reinforcement rods 24a-24e (shoWn par 
tially around the periphery of the cage structure) are disposed 
at least completely around the perimeter of the building cavity 
to provide further lateral strength to the poured and hardened 
outer Walls. Similar disposition of reinforcement rods is also 
possible in each of the inner Walls of the building. 

[0075] FIGS. 3 and 4 illustrate a further feature of the 
invention that provides reinforcement rod suspending means 
for freely positioning and retaining horizontally and freely 
disposed reinforcement rods 24a-24f at preselected horizon 
tal locations spaced inWardly from each opposed molding 
surface Within the mold cavity. A plurality of rod suspending 
grid elements 25 are attached to opposed Wall forming panels 
22 and 30 for locating the horizontally disposed rods at a 
plurality of spaced preselected vertical locations betWeen the 
spaced molding surfaces of panels 22 and 30. Rod suspending 
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elements 25 are effective to retain reinforcement rods 24a-24f 
in place at the preselected horizontal and vertical locations 
While the hardenable material is being poured into and 
alloWed to harden Within the mold cavity. A horizontal rod in 
each pair is located on opposite sides of vertically disposed 
reinforcement rods 29 as also shoWn in FIG. 5. 

[0076] Each grid element 25 has a plurality of horizontal tie 
members 28 With at least the top and bottom members 28 
having its outer end folded back upon itself to form a loop as 
shoWn. More of the tie members 28 may have loop ends if 
desired. TWo pairs of grid elements 26 and 27 are attached to 
each of the tie members 28 along the entire length of each grid 
element 25, Which are composed of metal that has a diameter 
and strength effective to be suf?ciently rigid to project out 
Wardly from one molding surface as shoWn. Reinforcement 
rods 24a-24f are then freely positioned by threading them 
through the rod locating pairs of grid elements 26 and 27 from 
one end of the mold cavity being formed. Elements 25 main 
tain the horizontally disposed rods suspended on the molding 
surface of panel 22 until panel 30 is in place as in FIG. 4. A 
fastening element 35 attaches and ?xes the loop ends of tie 
members 28 that project through holes 2211 and 31 of respec 
tive panels 22 and 30. In addition to suspending and retaining 
horizontally disposed reinforcement rods in the Wall cavity, 
frame members for doors and WindoWs, electrical Wiring, and 
plumbing may also be placed into the area to be enclosed in 
the ?oor, Wall, and ceiling mold cavities. 

[0077] The poured-in-place forming process of the inven 
tion thus includes vertically disposing ?rst Wall forming 
panel 22 to provide a ?rst molding surface along one side of 
a Wall mold cavity. Then attaching a ?rst edge of a plurality of 
reinforcement rod suspending elements 25 to extend 
upWardly along the ?rst Wall forming panel 22 and to project 
outWardly from the ?rst molding surface. Then freely posi 
tioning the reinforcement rods to horizontally rest on the rod 
suspending tie members 28 at a spaced horizontal distance 
from the ?rst molding surface and at a plurality of preselected 
vertical locations spaced upWardly along the ?rst molding 
surface. Then vertically disposing second Wall forming panel 
30 opposed to the ?rst Wall forming panel 22 to provide a 
second molding surface facing the ?rst molding surface. 

[0078] A fastening element 35 attaches each loop end pro 
jecting through panel holes 2211 and 31 for retaining the 
reinforcement rods in place at the preselected horizontal and 
vertical locations While the hardenable material is being 
poured into and is alloWed to harden Within the mold cavity. 
FIG. 8 details the manner in Which fastener 35 holds any panel 
to outer edges of each grid element 25. Fastener 35 is gener 
ally V-shaped With a center projection 37 having a pin mem 
ber 36 extending doWnWardly and parallel to its tWo side 
panels as shoWn. Once the loop end of tie members 28 
projects through a respective hole in the Wall forming panel, 
pin member 36 is placed through the loop as shoWn to effect 
the desired connection. 

[0079] In a speci?c embodiment, a plurality of Wall form 
ing panels 40 as shoWn in FIG. 9 provide the ?rst and second 
molding surfaces to produce a Wall mold cavity. Wall forming 
panels 40 are lightWeight and thus manually portable for 
manual vertical disposition to form the Wall mold cavity and 
subsequent removal. Any knoWn panel holding means may be 
used to independently maintain Wall forming panels 40 With 
respect to each other in the vertical disposition. Each panel 40 
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is composed of a polyvinyl chloride (PVC) sheet 42 riveted to 
a plurality of holloW support rib members 44 and 45. PVC 
sheet 42 may have a thickness of 1/16 to 3/4 inch, and holloW, 
thin-Walled rib members 44 and 45 are 1 inch by 2 inches and 
made of lightWeight metal. Holes 41 are 12 to 5/8 inch in 
diameter to receive the loop ends of tie members 28 of grid 
elements 25. Internal Wall panels 40 have a length of from 
about 8 to 9 feet, and external Wall panels a length of from 
about 9 to 10 feet. Panel 40 may be made in various Widths 
from 1 inch to 2 feet for use Where needed to form a continu 
ous molding surface. 

[0080] Concrete undergoes a hydration process. So the 
tighter the microscopic crystals of concrete, the stronger the 
concrete Will be. FeWer shrinkage cracks from excess Water 
Will also result from a loWer-range slump installation of con 
crete. The prior art teaches that it is important to use a good 
quality concrete and to make sure that a loW slump is used 
When effecting a poured-in-place concrete operation. Slump 
refers to the amount of Water originally mixed in With the 
concrete. The higher the slump number, the more Water in the 
concrete With a 3.5 to 4.0 slump generally preferred. A slump 
of this range is said to alloW for easy Workability and, When 
properly cured, gives a higher strength than a slump of 4.0 and 
above. Quite unexpectedly, the process of this invention uses 
a slump 10 to 12 to achieve a very strong steel reinforced 
concrete having a smooth surface that may be ?nished as 
desired. 

[0081] While the building construction system has been 
shoWn and described in detail, it is obvious that this invention 
is not to be considered as limited to the exact form disclosed, 
and that changes in detail and construction may be made 
therein Within the scope of the invention Without departing 
from the spirit thereof. 

Having thus set forth and disclosed the nature of this inven 
tion, I claim: 
1. A grid device for horizontally, freely disposing and 

suspending reinforcement rods in a poured-in-place Wall 
mold cavity formed on a building site of opposed vertically 
disposed Wall molding panels that de?ne opposed molding 
surfaces, said grid device comprising: 

a) a plurality of elongate elements and a plurality of tie 
members ?xedly connected substantially perpendicular 
to and laterally spaced With respect to each other along 
said elongate elements for freely positioning said rein 
forcement rods Within said mold cavity at a preselected 
horizontal location betWeen said opposed molding sur 
faces and at preselected vertical locations spaced along 
said molding surfaces, 

b) said grid device is suf?ciently rigid to project outWardly 
from a vertically disposed molding surface and to hori 
zontally suspend the reinforcement rods When said grid 
device is attached to said vertically disposed molding 
surface, and 

c) means for removably attaching said grid device to said 
Wall forming panels for extending vertically along and 
substantially parallel to the vertically disposed molding 
surfaces to retain said reinforcement rods in place 
betWeen said Wall forming panels at said preselected 
horizontal and vertical locations While hardenable mate 
rial is being poured into said Wall mold cavity and 
alloWed to harden. 
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2. A grid device as de?ned in claim 1 wherein 

said preselected horizontal location is spaced inWardly 
from each said molding surface. 

3. A grid device as de?ned in claim 1 Wherein 

said grid device includes rod locating means for maintain 
ing said reinforcement rods at a plurality of said prese 
lected horizontal locations horizontally spaced inWardly 
from each said opposed molding surface While harden 
able material is being poured into said mold cavity. 

4. A grid device as de?ned in claim 3 Wherein 

said rod locating means includes a pair of parallel elongate 
elements ?xedly extending across said plurality of ver 
tically spaced tie members at each horizontal location 
betWeen said molding surfaces to freely retain a hori 
zontally disposed reinforcement rod. 

5. A grid device as de?ned in claim 3 Wherein 

said means for attaching said grid device to said Wall form 
ing panels includes a loop at each end of an upper said tie 
member and at each end of a loWer said tie member, 

each said upper and loWer tie members having loop end 
portions Which are formed back upon itself to de?ne said 
loops, and 

each opposed molding surface includes means for receiv 
ing said loop end portions of said upper and loWer tie 
members for removably attaching the grid device to said 
Wall panels. 

6. A method for producing on a building site a vertically 
disposed poured-in-place Wall structure having horizontally 
disposed reinforcement rods therein, said method comprises 
the steps of: 

a) providing Wall molding means including panel holding 
means for forming laterally spaced, opposed molding 
surfaces that de?ne a Wall mold cavity for forming said 
Wall structure, 

b) said Wall mold cavity having an upWardly directed top 
opening into Which hardenable material is to be poured 
and hardened to produce said Wall structure Within said 
Wall mold cavity, 

c) vertically disposing ?rst Wall forming means to provide 
a ?rst molding surface along one side of said Wall mold 
cavity, 

d) providing a plurality of separable grid means having tWo 
edges for extending vertically along the vertically dis 
posed molding surfaces and being suf?ciently rigid for 
freely positioning and retaining said reinforcement rods 
horizontally suspended along said ?rst molding surface 
at a preselected horizontal location laterally spaced from 
said ?rst molding surface and at preselected vertical 
locations space along said ?rst molding surface Within 
said mold cavity, then 

e) attaching a ?rst edge of said plurality of separable grid 
means to said Wall forming means to project outWardly 
from said ?rst molding surface, then 

f) freely positioning said reinforcement rods to horizon 
tally contiguously rest on said grid means at a spaced 
distance from said ?rst molding surface and at said pre 
selected vertical locations spaced along said ?rst mold 
ing surface, then 
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g) vertically disposing second Wall forming means 
opposed to the ?rst Wall forming means to provide a 
second molding surface opposed to said ?rst molding 
surface, and 

h) attaching the other outWardly projecting edge of said 
plurality of gridmeans to the second Wall forming means 
for retaining said reinforcement rods in place at said 
preselected horizontal and vertical locations While hard 
enable material is being poured into said mold cavity and 
is alloWed to harden Within said mold cavity. 

7. A method as de?ned in claim 6 Wherein 

said plurality of grid means each includes a plurality of 
vertically disposed retaining means for said reinforce 
ment rods spaced horizontally With respect to each other 
along said opposed spaced molding surfaces, 

said reinforcement rods are horizontally disposed across 
said plurality of grid means, and are substantially paral 
lel to the molding surfaces and laterally spaced With 
respect to each other betWeen said molding surfaces. 

8. A method as de?ned in claim 6 Wherein 

said ?rst Wall forming means includes a plurality of Wall 
forming panels to provide said ?rst molding surface, and 

said second Wall forming means includes a plurality of Wall 
forming panels to provide said second molding surface. 

9. A method as de?ned in claim 8 Wherein 

said Wall forming panels are portable for removable verti 
cal disposition to form said Wall mold cavity, and 

said panel holding means is effective to independently 
maintain said Wall fonning panels With respect to each 
other in said vertical disposition. 

10. A method as de?ned in claim 6 Wherein 

said grid means includes a plurality of elongate grid ele 
ments that each extend vertically along the vertically 
disposed molding surfaces and betWeen the opposed 
molding surfaces, and a plurality of grid tie members 
horizontally disposed and ?xedly attached to and at 
spaced preselected vertical locations along said elongate 
grid elements, 

said grid means includes rod locating means for maintain 
ing said reinforcement rods at said vertical locations and 
spaced inWardly from each said opposed molding sur 
face While hardenable material is being poured into said 
mold cavity. 

11. A method as de?ned in claim 10 Wherein 

said rod locating means includes a pair of parallel elongate 
grid members ?xedly extending across said plurality of 
vertically spaced grid tie members at each horizontal 
location betWeen said molding surfaces, said pair of 
parallel elongate grid members being effective to freely 
retain a suspended reinforcement rod that extends hori 
zontally across the plurality of vertically disposed grid 
means. 

12. A method as de?ned in claim 6 Wherein 

said reinforcement rods include at least tWo elongate rods 
laterally spaced With respect to each other With each rod 
being freely positioned and horizontally suspended at a 
spaced inWard distance from the opposed molding sur 
faces and at a spaced outWard distance from a centerline 
located betWeen said opposed molding surfaces. 
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13. In an assembly formed on a building site for producing 
a monolithic concrete building including a concrete ?oor 
slab, Walls, and ceiling; said assembly comprising molding 
means including a poured-in-place ceiling molding means 
located above a Wall mold cavity disposed on the concrete 
?oor slab for de?ning inner and outer building Walls that form 
a plurality of rooms de?ned by a building ?oor plan, said 
mold cavity having opposed molding surfaces on vertically 
disposed, opposed Wall molding panels With an upWardly 
directed top opening into Which hardenable material is to be 
poured and hardened to produce the concrete building having 
a ceiling structure and a Wall structure With horizontally dis 
posed reinforcement rods, the combination comprising: 

a) a plurality of separable, horizontally laterally spaced 
grid means suspended to project outWardly from and 
laterally spaced along said opposed molding surfaces 
Within said mold cavity, each said grid means including 
a plurality of horizontal tie members that are disposed at 
vertically spaced preselected vertical locations for con 
tiguously supporting said horizontally extending rein 
forcement rods being freely contiguously disposed on 
said tie members, 

b) said grid means being effective to retain the freely con 
tiguously disposed reinforcement rods suspended sub 
stantially parallel to said molding surfaces and sus 
pended at a plurality of horizontal locations vertically 
spaced along and betWeen said opposed Wall surfaces, 
and 

c) means for removably attaching said grid means to said 
opposed Wall molding panels at laterally spaced hori 
zontal distances With respect to each other to retain said 
suspended reinforcement rods in place While hardenable 
material is being poured into said Wall mold cavity and 
alloWed to harden, 

d) said ?oor slab having a top surface and upstanding inner 
and outer Wall portions projecting upWardly from the 
?oor slab top surface that de?ne a pro?le of inner and 
outer building Walls according to said building ?oor 
plan, 

e) saidWall forming panels including outer edges andbeing 
effective to be vertically, contiguously disposed edge 
to-edge along opposed sides of said upstanding inner 
and outer Wall portions to de?ne said Wall structure 
having a top plan pro?le according to said building ?oor 
plan, 

f) said ceiling molding means extending above said Wall 
mold cavity and being effective to form an exterior pro 
?le of said upWardly directed mold opening that de?nes 
external sides of said building. 

14. The combination as de?ned in claim 13 Wherein 

each said grid means includes a plurality of elongate ele 
ments for extending vertically in a direction substan 
tially parallel to the molding surfaces With said plurality 
of horizontal tie members being ?xedly connected to 
and substantially perpendicular to said elongate ele 
ments, 

said horizontal tie members being vertically spaced With 
respect to each other to provide contiguous support for 
said reinforcement rods at said vertically spaced hori 
zontal locations, 
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said reinforcement rods freely contiguously resting on said 
horizontal tie members at laterally spaced distances 
inWardly from each said opposed molding surface. 

15. The combination as de?ned in claim 13 Wherein 

each said grid means having a plurality of elongate ele 
ments for extending vertically along said vertically dis 
posed molding panels, 

each said horizontal tie member being ?xedly connected to 
the vertically disposed elongate elements and extending 
substantially perpendicular to the molding surfaces to 
de?ne said vertically spaced horizontal locations, 

said tie members being effective to contiguously, freely 
support the horizontally disposed reinforcement rods at 
a preselected horizontal location spaced inWardly from 
each said molding surface Within said mold cavity. 

16. The combination as de?ned in claim 13 Wherein 

said grid means includes rod locating means for maintain 
ing said reinforcement rods at said plurality of horizon 
tal locations spaced inWardly from each said opposed 
molding surface While hardenable material is being 
poured into said mold cavity, 

said rod locating means includes tWo pair of substantially 
parallel, vertically disposed elongate grid elements ?x 
edly extending across said plurality of vertically spaced, 
horizontal tie members at each horizontal location 
betWeen said molding surfaces, 

each said pair of elongate grid elements being spaced by an 
amount effective to freely retain a reinforcement rod that 
extends horizontally across and normal to each pair of 
said elongate grid elements, each said pair being spaced 
inWardly from the opposed molding surfaces and spaced 
outWardly from a centerline located betWeen said 
opposed molding surfaces. 

17. The combination as de?ned in claim 13 Wherein 

said means for removably attaching each said grid means to 
said Wall forming panels includes a loop at each end of 
an upper said tie member and at each end of a loWer said 

tie member, 

each said upper and loWer tie members having loop end 
portions Which are formed back upon itself to de?ne said 
loops, and 

each opposed molding surface includes means for receiv 
ing said loop end portions of said upper and loWer tie 
members for removably attaching each grid means to 
said Wall panels. 

18. An assembly as de?ned in claim 13 Wherein 

said molding means is removably mounted to said assem 
bly, and 

each said grid means is suspended along the vertically 
disposed molding surfaces. 

19. An assembly as de?ned in claim 13 Wherein 

each said grid means includes an upper said tie member and 
a loWer said tie member each having a length longer than 
respective lengths of a plurality of tie members laterally 
spaced along said elongate grid elements betWeen said 
upper and loWer tie members, 



US 2008/0110118 A1 

said length of said upper and lower tie members being 
longer by an amount su?icient to form distal end cou 
pling portions at each distal end of said upper and loWer 
tie members for extending into said Wall forming panels, 

each said opposed Wall forming panel includes means for 
receiving said distal end portions of said upper and loWer 
tie members, 

said means for attaching said grid means to said Wall form 
ing panels includes means for removably connecting 
each distal end coupling portion received by said Wall 
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panel receiving means for removably attaching each grid 
means to said Wall panels. 

20. An assembly as de?ned in claim 13 Wherein 

at least tWo reinforcement rods are laterally spaced With 
respect to each other and freely positioned horizontally 
on said tie members so as to suspend each rod at a spaced 
inWard distance from an opposed molding surface and at 
a spaced outWard distance from a centerline located 
betWeen said opposed molding surfaces. 

* * * * * 


