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5 Claims. (CL 72—16)

This invention relates to building wall structures and
means and method of fabricating such structures.

Many buildings are today being fabricated by the
so-called “tilt-up” method, so termed because of the
manner of forming the wall structure of the building. iIn
this method of construction, a large concrete slab is cast
which forms the foundation and floor of the building.
Once this foundation is completed, wooden forms are
constructed of generally rectangular shapes which are ar-
ranged on the surface of the cast slab or foundation.
These forms are of a length equal to the desired height
of the building walls and are used to cast or form con-
crete panels or sections. It will thus be seen that the
upper surface of the foundation provides one wall ele-
ment of the form used to cast the wall sections or panels.
The cast panels after the forms have been remcved, are
tilted up into aligned vertical positions around the mar-
gins of the foundation. The cast sections or panels are
then structurally interconnected by means of the pilasters
or poured columns to form the vertical wall of the
building.

In the structural method above described, the forms
fabricated for the casting of the wall panels must be care-
fully assembled and external reinforcing or bracing means
provided to prevent deformation of the elements of the
form under forces generated by the concrete after the
same is poured into the form. When insufficient or faulty
bracing is provided the resultant deformation of the form
during the casting operation often time produces a defec-
tive panel which cannot be used or which is usable only
with additional reworking operations. Furthermore, the
reinforcing elements embedded in the cast wall section
of the prior method must be such as to permit the dis-
mantling of the form after the concrete has cured. In
other words, it is somewhat difficult to use reinforcing
rod which must extend outwardly of the form used to cast
the panel.

Although the so-called tilt-up method results in con-
siderable savings of both time and money over conven-
tional poured concrete wall structures, the present inven-
tion results in even further savings of both time and
money. In the present invention, the forms used in the
casting of the wall panels or sections become an integral
part of each cast panel and the wall structure formed
thereby after the panels are interconnected to form the
wall of the building.

The clements of the form are preferably precast mem-
bers of cementitious or ceramic material which will bond
to the concrete cast into the form. The form elements,
according to the present invention, are provided with
spaced integral means for mounting tie members to be se-
cured to the network of reinforcing rods used to internally
reinforce the cast panel. The tie members and the rein-
forcing rods internally brace the forms and thus obviatae
the need for any external bracing means. Furthermore,
the elements used to.assemble the forms are provided
with openings or the like for passing the end portions of
those reinforcing rods which are used to structurally in-
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terconnect the wall panels or sections with the pilaster or
cast column formed intermediate adjacent panels once
tilted into the vertical position.

The use of the precast form elements of the present
invention eliminates the previously used wooden forms
which were costly to assemble and which had to be dis-
assembled and stripped away from the cast panel after
the concrete had set and hardened. The preformed ele-
ments of the present invention are more quickly as-
sembled into the desired arrangement to complete the
form and the likelihood of the form failing because of
insufficient bracing is obviated.

In prior procedures used in the so-called tilt-up method,
difficulties were experienced where windows or doors
were to be installed or mounted in the wall structure
formed by a cast panel. In the use of the present in-
vention these difficulties are entirely eliminated as form
elements can be assembled to provide a window or door
opening in the completed panel. Here again the form
elements become an infegral part of the panel and thus
remain with the panel as it is integrated into the wall
structure. These form elements can be preformed with
means for receiving the frame structure of the window or
dcor to the end that the frame structure may be casily.
set into place once the pamel is erected and integrated
into the wall structure.

Other features and advantages of the present inventiocn
will be hereinafter apparent from the following descrip-
tion, particularly when taken in comnection with the ac-
companying drawing, in which

Figure 1 is a plan view showing the form elements of
the present invention just prior to the casing step;

Figure 2 is a fragmentary perspective view showing a
part of the internal bracing means;

Figure 3 is a perspective view showing in full lines a
completed panel prior to erection and in broken lines
the position of the erected panel;

Figure 4 is a perspective view showing a series of
erected panels before the pilasters are formed;

Figure 5 is a plan view showing the form used to pro-
vide a window opening in the completed panel;

Figure 6 is a section taken along lines 6—6 of Figure
5; and

Figure 7 is a transverse sectional view of a modified
embodiment of the form clement.

In the practice of the present invention, referring now
to the drawing and more particularly to Figure 1 thereof,
a panel-casting form 10 is provided by a plurality of pre-
cast, elongate members 11 and 12, preferably formed of
a cementitious or ceramic material. The members 11 are
of a length substantiaily equal to the designed height
of the wall of the building to be constructed, while the
members 12 are of a length dependent on the wall struc-
ture to be fabricated. The members 11 are arranged in
a parallel relationship with the members 12 spanming
the ends thereof, as shown in Figure 1 of the drawing.

The members 11 and 12 are not interconnected in the
preferred practive of the invention at the jointures, al-
though, if desired, some means can be used to interlock
adjacent ends -of the members. The members in the
shape of the form shown in Figure 1 are arranged to pro-
vide a generally rectangular form with the opposite end
portions of the members 12 overlapping and engaged
with the opposite end faces of the members 11.

Each of the members 11 and 12 are formed with spaced
integral bosses or abutments 13, each of which is formed
with at least one passage or opening i4. The openings
14 are used to mount or anchor laterally extending arms
15 formed at one end of tie members 16, the opposite
ends of which are to be secured to the network 17 of
interconnected reinforcing rods  1§. The network 17 is
to be embedded within the panel formed and, as in pres-
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ent day pracnce, is used to reinforce and strengthen the

_cast panel. .
In carrying out the now preferred mode of the method

- herein disclosed, the tie-members 16, together with the.
. reinforcing rods 18, internally brace the. form provided

by the assembled elements 11 and 312, This is so, for
any bending forces induced into the form members dur-

ing the casting operation are taken by.the tie elemenis -

16 and: the interconnected reinforcing rods 18.. In addi-
tion to internally bracing the form, the tie elements to-
gether with the rods also hold the individual form mem-
-bers against longitudinal movement for the arms 15 of
the tie elements are mounted on ‘epposite sides of ad-

jacent abutments 13. This mode of anchorage, as will
now be seen, will hold the 1nd1v1aua1 form - members

agamst Iongitudinal movemnient,
It is to be understood. that the relatwe posmons of

10

" the rods 18 makmg up the network 17 will vary in panels - :

of different sizes and loadings. ~A feature of the present
invention resides in the fact that regardless of the rela-
tive -spacings of the reinforcing rods, they can, never-

theless, be securely tied into-the form ‘provided by the

“form members 11 and 12.  This is. so, for the angular
relationship -of the arm 15 of the tie members can be
easily varied to- accommodate the- different angular rela-
_- tionships between adjacent. reinforcing rods and the abut-
ments 13. * This feature permits the rods 18 to -be spaced
apart the distance necessary to “properly. reinforce “the
. cast panel without any particular care as. to the Iocatlon
of the rods 18 relative to the abutments 13, ;

It is now preferred that at least some reinforcing rods
18 extend outwardly and beyond the panél to be formed
and to this end the precast form members 11 are pro-
- .vided with spaced elongate slots or marrow openings 19
extending inwardly from one edge face thereof to a
point medlally of the opposite edge faces thereof. The
narrow openings 19, as best seen in Figures. 1 and 2 of
~ the -drawing,: permit opposite end portions .of preselected
rods: 18 to extend laterally outward. from the form éle-
ments. The extending end . portions of the rods. 18, as
will- be hereinafter shown, are used to mtegrate the cast
panels into the wall structure.

The forms of the present invention are used. in exact- .

ly the same way as are conventional wooden forms.to-
day, that is, the forms are assembled on the casting plat-
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. form which may be formed by the cast foundation after

a suitable bond breaking agent is. applied to the surface
of the foundation.” Once the. form is completely assem-
_bled with the reinforcing steel, the concrete is then cast

.- or poured into the form 1§ and the surface smoothed or
-~ _finished as desired. After the ‘concrete has set and

hardened, the panel so formed would be ready for in-
tegration into the wall structure. :As in conventional
Ppractice, support elements such as the- so-called chairs
would be used to support the remforcmg rods and pre-

" vent sagging of the network 17 prior and during the cast-.

mg operauon

Once the concrete has set and hardened, the form mem-

,bers 11 and 12 are now bonded to the cast concrete and
in efféct become an integral part of the cast panel. - The
“members 11 and 12 providing the casting form 190, in
effect, become somewhat like frame. elements extending
about and bonded to the mass of cured concreié forming
the body of the panel: Thé panel thus formed is now
raised from the horizontal position of Figure 3 into the
vertical .position illustrated by the dotted line showing of
that figure to form a vertically arranged wall section.” In
the now preferred method, the face of the cast panel
formed by the upper surface of the. casting platform or

foundation forms the outer wall surface of the building so-

that the normally outward end of the panel is. raised up-
wardly as the inner end of the panel moves outwardly
over the foundation to the contiguous edge théreof. .

The cast. panels, once raised fo their vertical position,
are now joined through ‘pilasters or cast columus, iI_ldicaIA:-’
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ed by the reference charaeter 20 in- Flgure 6, and formed

in place between adjacent panels as in prior practice.

“The end portions-of the reinforcing rods 18 projecting

outwardly through the narrow openings 19 are embedded
into the material forming the pilaster to reinforce the
same and -to integrate the wall section formed by the
cast panels and the pilasters formed between the same.

- The outwardly projecting ends of the reinforcing rods 18

of adjacent panels need not be _interconnected, although
these adjacent ends may be mechamcally interconnected,

- if ‘desired.

- Where a cast panel comprising the assemoled form
members and -the mass of cast concréte is to confain a
window or door opening, the completed form may take

“the structure shown in Figure 5 of the drawing. The
. form there shown comprises again the assembled form

members 11 and 12 having the spaced abutments 13 for

- anchoring the reinforcing rods 18 through the tic ele-

ments 16. Where the panel is to contain, for example, a
window opening, form: members 21 of appropriate length
are assembled to form, as shown in Figure 5, an aux-
iliary frame 22 within the form provided by the form
members 11 and 12. The position of the form 22 will,
of ‘course, vary -depending upon -the desired location of
the window opening and it is to be understood ‘that the
form 22 can be assembled at any desired location within
the form provided by the members.11 and 12. :

* The form members 21 are also formed as precast,
elongate members of cementitious or ceramic- material
formed with integral bosses or abutments 23 having pas-
sages or openings 24 therethrough. Heré again the open-
ings 24 are used to anchor the tie elements 25; used like
the iie elements 16, to mount the reinforcing rod 18 in
the desired spatial arrangement within the completed
form.

The form members 21 may, if desired, be formed with
longitudinal extending grooves 26 which may be used for
mounting, for example, a window frame 27 carrying a
plurality of glass panels 28.. The window frame 27 can
be formed with a flange element 29 to be received. with-
in the groove 26 and anchored therein by a snitable caulk-
ing material, at least partially filling the. groove 26 as in-
dicated by the reference character 31.

The cross sectional configuration of the form members
may be rectangular, as indicated in Figure 2, or if desired,
the form may have a cross sectional configuration of the
shape shown in Figure 7 of the drawing. -In the embodi-
ment of the form shown in Figure 7 the opposite longi-
tudinal portions of the form are provided with integral

- flanges 31 and the flanges 31, when the form is assembled,

project inwardly of the form.  The lowermost flange 31
presents, as clearly shown in Figure 7, an upwardly facing
surface 32 which is engaged by the concrete as it is-poured
into the form and the weight of the concrete acting down-~
wardly ‘against this face of the flange tends to.hold the
form downwardly against the upper surface 33 of the
foundation 34.  Where this embodiment of the form ele-

ment is used, less care is required to hold the form in good.

engagement with the upper surface 33 of the foundation.

It will now be seen that.the present invention provides
precast form members which, when-assembled; provide a
closed mold or form braced .internally through the tie
elements i¢ and interconnected rods 18 to contain con-
crete cast into the form and which bonds with the material
from which the form members are cast. - The form mem-
bers -thus become an integral part of the cast panel and
remain with the panel after it is tilted into -the vertical
position to form a wall section of the building.- The
method of carrying out the formation of the wall sections
comple tely eliminates the steps of externally bracing the
forms prior to the casting of .the concrete thereinto and
further obviates the requirements that the form members
be stripped away from -the cast panel after the concrete

" 'has cured. - This permits a wall section to be more quickly

formed and without the. necessity of the costly steps of

v
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first erecting the forms and then stripping the same from
the cured concrete panel.

As should be clear now, the members 11 and 12 are
easily handled and can be quickly set into the predeter-
mined relative positions required to provide the necessary
form. If desired, the members i1 and 12 can be formed
of several sections of equal or different lengths. For ex-
ample, sections of preselected lengths can be precast and
multiples of the sections longitudinally aligned to form
the complete member and where necessary, a section can
be transversely severed to make up, with other sections, a
member of a predetermined length. In this practice of
the present invention, the sections would be merely layed
end-to-end for all sections prior to the casting operation
would be immobilized through the inner-connected rein-
forcing rods and tie elements.

It might also be mentioned that the slots 19 of the
members 11 and 12 can be actually formed during the
casting or molding of the members 11 and 12 or these
slots can be subsequently formed in the members at the
time the wall panel is to be fabricated. The slots in the
latter practice of the invention would be spaced in accord-
ance with the position of those reinforcing rods which
were intended or designed to extend outwardly of the cast
panel and would be formed, for example, through a saw-
ing or like operation.

The use of the forms of the present invention also, as
will now be understood, facilitates the formation of door
and window openings in the completed panels, and the
special form members used to provide the door and win-
dow openings, can be formed, if desired, with means for
facilitating the actual mounting or anchorage of frame
elements forming a part of the window or door elements.

Although the now preferred embodiment of the present
invention has been shown and described herein, it is to be
understood that the invention is not to be limited thereto,
for it is susceptible to changes in form and detail within
the scope of the appended claims.

1 claim:

1. An integral panel to form an integrated wall section
of the type described, comprising: 2 plurality of elongated
members of cementitious material arranged to form a
relatively large rectangular frame; a second plurality of
shorter length members of cementitious material arranged
within said relatively large frame to form a second rec-
tangular frame; a cast mass of cementitious material
filling and spanning the space between said two frames;
and a reinforcing network of intersecting rods embedded
within said mass and connecting the members of said
first frame with the members of said second frame.

2. An integral panel 1o form an integrated wall section
of the type described, comprising: a plurality of elongated
members of cementitious material arranged to form a
relatively large rectangular frame; a plurality of spaced
bosses carried by the inwardly facing surfaces of said
members; a second plurality of shorter length members
of cementitious material arranged within said relatively
large frame to form a second rectangular frame; a plu-
rality of spaced bosses carried by the outwardly facing
surfaces of said last named members; a cast mass of
cementitious material filling and spanning the space be-
tween said two frames; a reinforcing network of inter-
secting rods embedded within said mass; and a tie element
having one end anchored to each of said bosses and con-
necting the members of said first and second frames with
said reinforcing network.

10

15

20

25

30

35

40

45

50

55

80

es

6

3. A mold member of the type described, compris-
ing: an elongate precast body member of cementitious
material; a plurality of spaced apart bosses integral with
said body member and projecting from one face thereof,
said bosses having passages therethrough with the lom-
gitudinal axis thereof arranged substantially parallel with
the longitudinal axis of the body member and said face
being provided with a pair of longitudinally extending
flanges of triangular cross-sectional configuration pro-
jecting from the said face along opposite marginal por-
ticns thereof.

4. An integral panel to form an integrated wall sec-
tion, comprising: a first pair and a second pair of pre-
cast clongate members of a cementitious material ar-
ranged to form a rectangular frame, the end portions of
the pre-cast members of the first pair overlapping and
abutting the end surfaces of the pre-cast members of the
second pair; a cast mass of cementitious material com-
pletely filling the rectangular frame formed by said pre-
cast elongate members and bonded to the inwardly fac-
ing surfaces of said pre-cast elongate members, the op-
posite surfaces of said cast mass being substantially co-
planar with the opposite edge faces of said elongate mem-
bers; a network of interconnected reinforcement means
embedded within said cast mass; each of said pre-cast
members having a plurality of integral projections ex-
tending inwardly of the frame formed thereby, each of
said projections being formed with at least one aper-
ture; and means anchored in said apertures and fixedly
attached to said reinforcement means so that said net-
work interconnects all of said pre-cast members and holds
said first pair of pre-cast members against the end sur-
faces of the second pair of pre-cast members to unify the
frame and to reinforce and strengthen said cast mass
thereby to form an integral internally reinforced panel.

5. An integral panel as set forth in claim 4 in which
the two members of one of said pairs of pre-cast mem-
bers constituting the two opposite side members of said
integral panel have apertures therethrough and portions
of said reinforcement means extend through said aper-
tures of the side members and extend outwardly beyond
the latter to be used for umiting the integral panel with
identical adjacent panels in a building wall structure.
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