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Aug. 2, 1965. This application Aug. 16, 1968, Ser. 
No. 756,728 

int. C. E04b 2/40, 2/86; E02d 17/06 
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ABSTRACT OF THE DISCLOSURE 
A form is disclosed including collapsible-extensible 

side members with rigid, transverse connecting elements 
disposed between the side members providing, in the 
extended position, a self-sustaining structure attachable 
to pilasters mounted in non-ferrous support structures . 
driven into the ground. The transverse connecting ele 
ments may be coupled to the side members by non-cor 
rodible fasteners to prevent corrosion of the transverse 
elements which will typically be made of steel. The trans 
verse elements also function as reinforcing in the final, 
poured structure. 
A method of forming a wall structure is also disclosed 

in which spaced supports are drievn into the ground, up 
right pilasters are attached to the supports, and collap 
sible-extensible side members, disposed in predetermined, 
spaced relation with each other by means of a collap 
sible-extensible frame means, are extended to span the 
distance between the pilasters and the frame means is 
attached thereto. Cementitious material is then poured 
between the side members and allowed to set, at least 
the frame means providing reinforcing within the cemen 
titious material. 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation-in-part of Serial No. 
476,446 filed by the applicant on August 2, 1965 and 
now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates generally to construction forms 
and to methods of forming reinforced structures from 
flowable materials. In particular, the invention relates to 
collapsible-extensible forms adapted to be expanded at 
the construction site for receiving concrete or other 
cementitious material in the fabrication of reinforced 
walls and other structures. 

In most cases, forms used to support plastic con 
crete or cement until hardened, are assembled at the 
construction site. The erection of these forms and their 
subsequent dismantling are costly operations and in some 
instances forms have failed as a result of attempts to 
economize. Forms must obviously have sufficient stiff 
ness and provide adequate resistance to the lateral pres 
sures created by newly poured concrete or cement. 
Many attempts have been made in the past to pro 

vide prefabricated forms for the erection of structures 
from concrete and other flowable materials, but such 
prefabricated concrete forms, generally fabricated from 
wood or steel, have been extremely expensive to manu 
facture, have posed storage problems, required consider 
able labor to erect and have been subject to high main 
tenance costs. Further, they cannot be employed over 
irregular ground surfaces with out the use of additional 
Supportive structure. 
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2 
SUMMARY OF THE INVENTION 

The apparatus of the invention is particularly adaptable 
for manufacture in prefabricated form in which it may 
be readily collapsed for storage and shipment and readily 
expanded, positioned and erected on a job side. The 
device of the present invention is adaptable for use in 
forming any type of structure, such as tapered walls, in 
interior building walls of concrete or light weight fill 
materials, exterior building walls, garden walls, serpen 
tine walls, and curtain walls. 
The teachings of the invention are not limitted to ter 

restrial use since they may be applied in the erection of 
undersea structures, such as docks, caissons and the 
like because the particular nature of the expansible con 
struction form pecularily adapts it to utilization in sub 
aqueous applications. 

In accordance with the broad aspects of the present 
invention, there is provided a prefabricated construction 
form for cementitious materials that is collapsible and 
is easily extended, positioned and erected on a job site, 
at least portions of the form providing reinforcing with 
in the final structure. The form broadly includes opposed, 
collapsible-extensible side members joined together by 
transverse, rigid connector elements that maintain the 
side members in predetermined, spaced-apart relation in 
the extended condition and reinforce the cementitious 
material after pouring and setting thereof. The transverse 
connector means may be arranged to comprise a collapsi 
ble-extensible space frame structure that is relatively rigid 
when expanded and that is therefore able to span irregu 
larities in the ground surface over which the form is 
erected. 
There is thus provided a prefabricated form that is 

unusually light weight and requires no additional work 
at the construction site so that fabrication and labor 
costs are minimized. Little or no experience is required 
to use this form and costly errors are thereby avoided. 
Generally, a wall structure can be made according to the 
invention by first driving spaced support means into the 
ground. The support means may be driven by impact or 
augured into place but in any event, should preferably 
be made of non-ferrous material to prevent corrosion 
of the transverse elements comprising the interior frame 
work of the form. Next, upright pilasters are attached to 
the support means, the form is expanded and then slid 
down over adjacent pilasters, spanning the distance there 
between and ground surface irregularities. Portions of 
the frame structure contact the pilasters and normally, 
no attachment, provisions, by way of welding or other 
wise, are needed between the pilasters and frame struc 
ture. The final step comprises the pouring of the cementi 
tious material. Upon setting, the side members, if made 
of a material, such as plastic, that is impervious to the 
cementitious material, are stripped away. The pilasters 
and transverse connectors, embedded in the final struc 
ture, provide highly effective reinforcing. 

In accordance with another aspect of the present in 
vention, non-corrodible fastener means, of plastic or 
the like, may be used to couple the transverse connecting 
elements and the side members of the form in spaced 
apart relation. In this fashion, in conjunction with the 
use of non-ferrous pilaster support means, the frame 
work forming the internal reinforcing of the final struc 
ture, which framework will typically be steel, can be 
completely isolated from the ground and ambient at 
mosphere to prevent corrosion thereof. 

Other, more specific examples of the present inven 
tion include the utilization of hingedly connected side 
members which are accordioned into the collapsed con 
dition and the use of transverse connector elements hing 
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edly coupled in series to provide continuous, longitudinal 
reinforcing of the finished structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, together with further aspects and ad 
vantages thereof, can best be understood by reference 
to the following detailed description taken in conjunc 
tion with the accompanying drawings in which: 

FIG. 1 is a perspective view showing one embodiment 
of a form constructed in accordance with the teachings 
of the present invention; 

FIG. 2 is a perspective view of a portion of the interior 
of the form of FIG. 1; 

FIG. 3 is a transverse, fragmentary view, in section, 
showing the extremities of two forms, such as that shown 
in FIG. 1, connected together; 

FIG. 4 is a fragmentary, elevation view, in section, 
showing the manner in which the form of FIG. 1 may 
be mounted on the adjacent terrain; 

FIG. 5 is a fragmentary, schematic, elevation view, in 
Section, showing an alternative embodiment of the form 
of the invention; 

FIG. 6 is a view similar to FIG. 5 showing the same 
embodiment installed in a different manner; 

FIG. 7 is a fragmentary, schematic, top view of another 
embodiment that may be used to provide a serpentine 
shaped wall structure; 

FIG. 8 is a fragmentary, sectional view showing a 
stake or rod securement and support means utilized in 
the serpentine construction form of FIG. 7; 

FIG. 9 is a fragmentary, sectional view of an alternative 
Securement means for connecting transverse elements in 
the form to the side members of the form; 

FIG. 10 is a fragmentary, side elevational view of 
another securement means; 

FIG. 11 is yet another embodiment of a securement 
means; 
FIG. 12 is an elevation view, in section, illustrating 

a stabilizing structure adapted to be utilized in conjunc 
tion with the form; 

FIG. 13 is a fragmentary, top view of a form incor 
porating one type of transverse connector means for 
joining the side wall members; 

FIG. 14 is a fragmentary, elevation view of an alter 
native type of pilaster having a securement bolt at its 
upper extremity; 

FIG. 15 is a fragmentary, elevation view that shows 
the lower extremity of an adjustable pilaster; 

FIG. 16 is a perspective view of an alternative em 
bodiment of the form of the invention; 

FIG. 17 is a fragmentary, top plan view of the form 
of FIG. 16 in the expanded condition; 

FIG. 18 is a fragmentary, top plan view of an alter 
native embodiment of the form of the invention; 

FIG. 19 is an enlarged, fragmentary, side elevation 
view of the form of FIG. 18; 

FIG. 20 is a fragmentary, perspective view of another 
embodiment of the form of the invention; 

FIG. 21 is a fragmentary, perspective view of yet an 
other embodiment of the form of the present invention; 

FIG. 22 is a fragmentary, sectional view of the form 
shown in FIG. 21; 

FIG. 23 is a side elevation view, partially in section, 
of an alternative embodiment of the form of the present 
invention; 

FIG. 24 is a transverse sectional view of the form of 
FIG. 23 taken along the plane 24-24; 

FIG. 25 is an enlarged, fragmentary side elevation 
view, in section, of a portion of the form of FIG. 23; 

FIG. 26 is an enlarged, fragmentary end elevation 
view, in section, of a portion of the form of FIG. 23 in 
the collapsed condition; 

FIG. 27 is a transverse sectional view of a portion of 
the form of FIG. 23 in the collapsed condition; 
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4 
FIG. 28 is a fragmentary side elevational view, in sec 

tion, of a portion of an alternative embodiment of the 
present invention; 

FIG. 29 is an enlarged, fragmentary side elevation 
view of a portion of the form of FIG. 28; and, 

FIG. 30 is a sectional view of the portion of the form 
depicted in FIG. 29 taken along the plane 30-30. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to the drawings and, particularly, to FIGS. 
1-4 thereof, there is shown a collapsible-extensible pre 
fabricated form 10 constructed in accordance with the 
teachings of the invention and consisting of two col 
lapsible-extensible side members 12 which, in one em 
bodiment of the invention, are fabricated from any suit 
able, flexible plastic sheet material, such as polyvinyl 
chloride, "Mylar' and the like. However, it will be obvi 
ous to those skilled in the art that any suitable sheet 
material may be utilized in substitution for the plastic 
sheet material, typical examples being rubberized fabric, 
canvas and a wide variety of analogous fibrous and 
Woven materials. 

In addition, while the teachings of the invention are 
disclosed as applied to the erection of structures on the 
surface of the earth, as previously mentioned, the teach 
ings can be applied with equal cogency in subaqueous 
applications where the side members can be so connected 
to each other that a form cavity is provided which is iso 
lated from the penetration of the water and in which the 
form is erected so that the flowable material, such as 
concrete, or the like, may be fed into the cavity through 
suitable conduits or hoses and a subaqueous structure 
erected. 

Moreover, while the forms of the invention are dis 
closed as being prefabricated, it is conceivable that, in 
extremely large applications, the forms might be assem 
bled from suitable components on the job site, and it is 
not intended that the method of the invention be limited 
to the utilization of prefabricated forms. 
The side wall members 12 are connected in operative 

relationship with each other by suitable transverse con 
nectors 16, which, in the present embodiment of the in 
vention, comprise rigid metallic grids having transverse 
wires 18 with looped extremities 20 which engage the 
exterior surfaces of the side wall members 12 to maintain 
them in predetermined spaced relationship with each 
other. When the prefabricated form 10 is disposed in the 
collapsed condition, the side wall members are folded 
into pleats and the connectors 16, of course, are moved 
into overlapping collapsed relationship. 

One of the advantages of the form of the invention is 
that a wide variety of configurations can be imparted to 
the concrete structure 24 because the extent to which the 
form is extended determines whether the surface of the 
structure being formed will have a plurality of arcuate 
protrusions, will be flat, or will be serpentine, as best 
shown in FIG. 7 of the drawings. 

Secured to the opposite extremities of the form 10 are 
mounting means 28 constituted by cages 30, which are 
adapted to encompass structural steel pilasters 32 whose 
lower extremities are mounted in concrete foundations 34. 
The lower extremities of the pilasters are mounted in and 
secured to auger-like supporting elements 36. The Support 
ing elements 36 are preferably nonferrous and they are 
driven into the earth before the pilasters 32 are mounted 
therein. In addition to the concrete foundation 34, an 
elongated footing 38 may be poured simultaneously with 
the pouring of the concrete or other flowable material 
into the form 10. 
The pilasters 32 incorporate transverse connectors 42 

which serve as supports for longitudinally oriented rein 
forcing steel 44, as best shown in FIGS. 1 and 2 of the 
drawings. 
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The sequence of operations in following the method of 
the invention involves the placement of the expansible 
wall members 12 in predetermined spaced relationship 
by expanding said wall members until they are maintained 
in predetermined spaced relationship by the transverse 
connectors. However, prior to this time, the auger-like 
supports 36 for the pilasters have been driven into the 
ground, the cylindrical concrete footings 34 have been 
poured and the pilasters attached to the supports 36. 
Then the mounting cages 30 are engaged upon the 

pilasters by sliding the extended form down over the 
pilasters. The box-like structure of the extended form 
renders it self-supporting; the pilasters hold the form in 
the extended, erect position, the form spanning any ir 
regularities in the ground surface. 

If desired, an elongated footing trench 38 has been 
dug and the cement or concrete is ready to be poured 
into an elongated trough 48 which has lower edges 52 
which, as best shown in FIGS. 1 and 4 of the drawings, 
are adapted to be inserted in the spaces between the verti 
cal wires of the connector means 16 for the side wall 
members 12. The cement or concrete can then be poured 
and the form is left in place until the cement or concrete 
has been properly cured. When the curing has been con 
pleted, the side wall members 12 are simply stripped from 
the final structure 24 (see FIG. 4). At this time the pro 
jecting, looped extremities 20 of the connectors 16 can 
be utilized to affix a surface coating to the corresponding 
surfaces of the concrete structure 24, or can be cut off 
fiush with the finished wall surface. The transverse con 
nectors 16, embedded within the cementitious structure, 
serve as reinforcing elements, as do the pilasters 32. Longi 
tudinal reinforcing is provided by the horizontally extend 
ing rods 44. 

Illustrated schematically in FIGS. 5 and 6 is an alter 
native embodiment 60 of the form of the invention in 
which the lower extremities of the vertical elements of 
the transversely oriented connectors 62 are provided with 
prongs 64, preferably made from a non-corrodible or non 
ferrous material, adapted to project into the ground for 
added strength and stability. In FIG. 6, the transverse 
connectors 62 extend downwardly below the lower margin 
of the form into a footing trench. 

Illustrated in FIGS. 7 and 8 is the utilization of the 
form 10 to achieve a predetermined configuration such 
as a serpentine shape. In such an application, elongated 
pins 66 are inserted in the looped extremities 20 of the 
transverse connectors 16 and driven into the surface of 
the adjacent terrain to stabilize the form 10 in the pre 
determined configuration. The pins 66 are removed after 
setting and curing of the cementitious material. 

In order to isolate the transverse connectors 16 from 
the ambient atmosphere and thereby retard or completely 
preclude corrosion of the connectors, which are typically 
of steel, plastic buttons 72, as best shown in FIG. 9, may 
be secured to the opposite extremities of each of the 
transverse wires 18 of the connector means 16. The side 
wall members 12 are provided with corresponding open 
ings 76 which permit the side wall members 12 to be 
fitted over the plastic buttons 72 and an elongated wire or 
rod 78 to be inserted in corresponding openings 82 in 
vertically aligned buttons 72 to secure the side wall mem 
bers to the connectors 16. The rods 78 may be single 
pieces extending through series of vertically aligned open 
ings 82 in which case they may additionally provide sup 
port and stability in the manner described in connection 
with the rods 66 in FIG. 7. As an alternative, the rods 78 
may comprise individual pins of short length, each in 
serted in a single button opening to preclude the side 
members 12 from disengaging the buttons. In any event, 
the buttons serve to couple the connectors 16 and side 
members 12 in spaced apart relation. After the cementi 
tious material has set, the buttons may be used as sup 
ports for surface finishing or may be sheared off flush. 
This mode of attachment can also be utilized to facilitate 
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6 
the overlapping attachment of the adjacent extremities 
of side wall members of adjacent forms 10. 

Other modes of attaching the side wall members 12 to 
the transverse connectors 16 are shown fragmentarily in 
FIGS. 10 and 11 of the drawings. In FIG. 10, the over 
lapping extremities of side wall members 12 of adjacent 
forms are secured by the insertion of elongated rods or 
wires 84 in corresponding loops 86 provided in the ex 
tremities of the transverse members of the mounting cage 
30 and by providing a reinforcing strip 88 underlying 
said loops and elongated rod or wire 84. A similar con 
struction, illustrated in FIG. 11, utilizes reinforcing 
washers 92 under the rod 84. 

It is frequently desirable when employing very large 
forms, to provide stabilizing means and an example of 
such stabilizing means 102 is shown in FIGS. 12 and 14. 
Stabilizing means 102 includes a pair of stabilizing arms 
104 which have their lower extremities secured to augers 
106 having eccentrically positioned connecter pins 108 
thereupon. Therefore, the augers 106 can be rotated to 
place the pin 108 in the best location for providing the 
maximum stabilizing effect through the stabilizing arms 
104. The upper extremities of the arms are secured to a 
sill bolt 110 which is welded, or otherwise secured, to a 
pilaster 114 at its upper extremity, as best shown in FIG. 
14 of the drawings. While two arms 104 are shown, only 
one may be necessary. In addition, stabilizing wires or 
cables may be substituted for the arms 104. 

In an alternative embodiment 120 of the form, as best 
shown in FIGS. 13 and 15 of the drawings, the connector 
means 122 are angularly oriented, rather than located 
in directly transverse relationship with the side wall mem 
bers 126 associated therewith. The lower extremity of the 
pilaster 114 is secured to an associated footing 132 by 
means of a sill bolt 134. The pilaster includes an elon 
gated slot 136 that permits the adjustment of the pilaster 
114 with reference to the upper extremity of the sill bolt 
134 for precise adjustment of said pilaster upon the foot 
ing 132. The angular orientation of the transverse con 
nector not only provides a triangulated space frame struc 
ture providing a relatively rigid form in the extended 
condition, but affords continuous, longitudinal reinforcing 
in the final structure. 
An alternative embodiment 140 of the form of the in 

vention is illustrated in FIGS. 16 and 17 as fabricated 
from accordion-pleated, corrugated paperboard, or the 
like. The side walls 142 are joined by transverse connector 
means 144 of steel grid material or the like. The trans 
verse elements of the connectors 144 project through the 
side wall members 142 and are engaged by washers 146 
that hold the side members 142 in place. Steel strapping 
148 which is looped through bearing plates 152 serves to 
maintain the form in the collapsed position shown in FIG. 
16. This embodiment of the form is exceedingly inexpen 
sive to produce, yet provides the required rigidity and re 
sistance to lateral pressure exerted by the cementitious 
material while in the plastic form. 
Another embodiment 160 of the form of the invention, 

is illustrated in FIGS. 18 and 19 of the drawings and in 
cludes side wall members 162 fabricated from hingedly 
connected plates 164 of metal, such as heavy screen wire 
mesh, or expanded metal. 
The plates 164 are formed with integral hinge knuckles 

166. Elongated rods 168, extending through the interlock 
ing knuckles 166, hingedly couple the plates 164 and per 
mit the plates to be collapsed upon one another or to be 
moved into the extended positions as shown in FIGS. 18 
and 19. The members 162 are joined by angularly ori 
ented connector means 172 that have looped protrusions 
174 on the transverse elements thereof to receive the 
pins 168. The result is a structure which may be easily 
collapsed or accordioned for transportation to the con 
struction site and there extended for use. Also provided 
are auxiliary transverse connector means 178 which co 
operate with the connector means 172 for stabilizing the 
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form in its expanded condition, limiting the amount of 
expansion, and providing added reinforcing. It is also con 
templated that longitudinal limiting wires 161 having lugs 
163 thereupon will be utilized to control the extent of ex 
pansion of the form 160 in a longitudinal direction. 
An alternative embodiment 180 of the form of the in 

vention is shown in FIG. 20 and incorporates a plurality 
of pockets 182 which have back walls 184 formed of ma 
terial, such as fine mesh fabric, or other pervious ma 
terial, which will permit the infiltration of concrete into 
pockets 182. Mosaic tiles 188 or larger tiles 190, or simi 
lar decorative elements, can be inserted in the pockets 
and, as the concrete is poured, it will infiltrate into the 
pockets to engage the rear surfaces of the tiles or other 
decorative elements to adhere them to the corresponding 
Surface of the concrete structure being formed. It should 
be noted that the mosaic tiles are mounted on a card 
board backing 194 which can be stripped with the outer 
plastic film 196 which constitutes the outer side wall of 
the pockets. 

Another embodiment 202 of the invention, is illustrated 
in FIGS. 21 and 22 of the drawings and includes a plu 
rality of pockets 204 which have their front and back 
walls 206 and 208 formed from impervious material, 
Such as plastic film, said pockets being adapted to receive 
forms 210 having decorative recesses or projections 212 
formed in a Surface thereof which is adapted to be jux 
taposed to the inner side wall of the pocket 204 with 
which it is associated. As a result, when the concrete is 
poured, the inner walls 208 will be deflected by the con 
crete into conformity with the decorative projections or 
recesses 212 to impart a desired decorative pattern to the 
surface of the structure being formed. 

FIGS. 23-30 shows embodiments of the present inven 
tion in which the collapsible-extensible side members of 
the form are carried by collapsible-extensible frame struc 
tures including hingedly coupled, transverse spreader ele 
ments formed, for example, from lengths of heavy wire. 

In the specific embodiment of FIGS. 23-27, a frame 
structure 220 that incorporates a plurality of transverse 
spreader elements 222 is utilized. Preferably, each spreader 
element 222 is made of a single length of heavy wire of 
steel or similar materal formed into an angled or zig-zag 
pattern, as best shown in FIGS. 23 and 25. The spreader 
elements 222 each have horizontally extending, vertically 
aligned loop portions 224 at the apexes along one ex 
tremity and similar vertically aligned loop portions 226 
at the apexes along the other extremity. Although the 
described and illustrated spreaders 222 are formed most 
conveniently from single lengths of wire, it will be evi 
dent as the discussion proceeds that short, angled wire 
components, for example, V-shaped segments, may be 
suitably combined to provide spreaders having overall 
heights that are predetermined or adjusted for utilization 
in a particular form structure. 
The transverse spreaders 222 are assembled by bring 

ing the loops 224 into vertical alignment with the loops 
226 of adjacent spreaders. Pivot means, preferably in the 
form of elongated, vertical rods 228, are passed through 
vertically aligned sets of loops to thereby hingedly join 
the spreaders 222 into a composite frame structure. It will 
be seen that the resulting frame structure 220 can be eas 
ily collapsed, as in FIG. 27, into a compact, easily trans 
ported unit and expanded at the construction site into the 
extended configuration as shown in FIG. 24. 
As an alternative, the spreader pivot means may be in 

the form of individual pins (not shown) joining together 
single pairs of loops 224 and 226. By making the pivot 
means 228 in one piece, that is, from a single length of 
rod or wire (and these advantages would pertain equally 
to the spreaders themselves), added strength, stability and 
reinforcing are imparted to the framework itself and to 
the finished cementitious wall structure. Further, in con 
nection with the pivot means, by utilizing one-piece hinge 
rods 228, the rods may each be provided with a lower tip 

20 

30 

40 

5 5 

60 

70 

8 
portion 230 configured to facilitate implanting into the 
ground, after the form is in place and before pouring, to 
provide greater stability. The tip portions 230 may be 
made of a non-ferrous material to isolate the rods from 
the ground and thereby retard or completely prevent cor 
rosion of the rods and framework from that source. 
The side walls of the form are defined by opposed, 

collapsible-extensible side members 232 suitably attached 
to the frame structure 220. The side members, as already 
explained in connection with previous embodiments, may 
be made of plastic sheet material; pleated, heavy duty 
cardboard (as in the embodiment of FIGS. 16 and 17); 
hingedly connected, rigid panels (as in the embodiment 
of FIGS. 18 and 19), or the like. In the specific example 
depicted in FIGS. 23–27, a flexible material such as 
"Mylar' plastic sheet is used. 

Fasteners 234, fabricated of a non-corrodible material 
Such as plastic, couple the frame structure 220 and side 
members 232 in spaced-apart relation. The spacing func 
tion performed by the fasteners 234, as already explained 
in connection with the embodiment of FIG. 9, is of signifi 
cance because corrosion of the inner framework 220, 
which forms the reinforcing of the final cementitious wall 
structure, is thereby substantially precluded. The ultimate 
object is to have the framework 220, which will in most 
cases be constructed of steel or iron, completely embedded 
within the final wall structure so as to avoid exposure of 
any part of the framework to the ambient atmosphere or 
ground. 

Fasteners 234 may be connected to the framework 220 
and side members 232 in any suitable fashion. A particu 
larly convenient and inexpensive technique and fastener 
Structure are shown in the drawings. Fasteners 234, which 
may be molded as a single piece, comprise an inner end 
236 bifurcated to receive a pair of the loops 224, 226. 
A vertically oriented aperture through the inner end 236 
of the fasteners receives the pivot rod 228. The bifurcated 
inner end 236 thereby defines a horizontally disposed slot 
for receiving the looped portions of adjacent spreader 
elements and is dimensioned so that little or no frictional 
interference is introduced when the fastener and adjacent 
Spreaders move relative to one another during longitudinal 
extension or contraction of the form. 

Each fastener 234 is provided with an outer, split end 
244 that projects through an opening formed in the side 
members 232. The outer extremity of the fastener has a 
peripheral groove 248 for receiving a locking or restrain 
ing element. The locking element may simply be a washer 
(not shown) that is pressed over the contractable, split 
Outer end 244 of the fastener and snapped into the groove 
248. As a preferred alternative, a vertically oriented rib 
252, provided with vertically spaced holes may be used 
as the locking or restraining element. The use of ribs 252 
is advantageous in that additional support is provided for 
the side members 232 and help prevent excessive bulging 
during pouring of the form. The ribs 252 may simply com 
prise strips of plastic or wood or the like. 
The form under discussion may be made virtually any 

desired height and length as may be required for a par 
ticular construction project. It will be evident that the 
form may also be made in sections joined together to 
provide the required, overall length. Preferably, each 
Section would span between a pair of spaced pilasters or 
column structures for connection to a foundation. An 
example of one such pilaster is illustrated in FIGS. 23 
and 24 and designated generally by the reference numeral 
260. As best seen in FIG. 23, the pilaster 260 depends 
from the lower edge of the form and is anchored at its 
lower extremity in a load-bearing member 262 driven 
or impacted into the ground. The load-bearing member 
262 may take the form of an auger, such as that shown 
in connection with the embodiment of FIG. 1, or a spike 
shaped element or the like which may be easily embedded 
or otherwise driven into the ground. As already Stated, 
the load-bearing member 262 is preferably fabricated of 
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a non-ferrous material with the object of isolating the 
pilaster 260 and the framework 220 from attack by corro 
sion working its way up from the ground. 
As shown in FIG. 23, the typical procedure in erecting 

the form and wall structure will begin with impacting the 
load-bearing members 262 into place in the bottom of 
footing holes 264. A coupling member 268 is then attached 
to the load-bearing member 262 and receives the pilaster 
260. The coupling member 268 may typically be of some 
non-ferrous material and can, by way of example, be 
conveniently constructed of concrete or cement. Once the 
pilaster 260 is in place, the hole 264 is filled with concrete 
to provide a firm footing 270 for the form and final wall 
structure where the loads necessitate such foundation. 
For additional support, an elongated footing 272 extending 
between the footings 270 may be utilized although this is 
not necessary in all instances. The framework 220, with 
the side members 232 in place, is extended between adja 
cent pilasters, and slid over the pilasters and because of the 
space frame type of structure involved, will span any 
irregularities in the ground as shown in FIG. 23. 
The form is then poured in the manner already de 

scribed, allowed to cure and the side members are stripped 
away. The projecting ends of the fasteners 234 can either 
be sheared off flush with the finished wall or used as 
supports for carrying a finished wall surface such as 
might be used in the interior of a residential or office 
building. FIGS. 26 and 27 show portions of the form as 
they would appear in the collapsed condition. It will be 
seen that in the collapsed condition, the transverse spread 
ers nest to the extent that only a small acute angle exists 
between them. 
The pilaster 260 can be of any suitable shape to slidably 

receive the framework 220 and securely hold it in place. 
The pilaster shown in FIGS. 23 and 24, by Way of exam 
ple, is fabricated of three vertical rods 274 interconnected 
by a series of cross members 276 to form a structure having 
a generally triangular cross-section as best shown in 
FG. 24. 
A great variety of wall patterns may be obtained with 

the form of the present invention. For example, as shown 
in FIG. 24, a vertically fluted wall surface is achieved 
as a result of the slight arcuate bulges in the portions of 
the side members 232 between fasteners. The protrusion 
of the portions of the side members between fasteners 
can be made greater or less depending upon the extent 
of expansion of the form. Other patterns may be pro 
vided by using accordion pleated side members, such as 
shown in FIG. 17, or side members consisting of hingedly 
connected rigid panels or sections such as illustrated in 
FIGS. 18 and 19. Likewise, a serpentine shape may be im 
parted to the wall, after the fashion depicted in FIG. 7, 
by implanting the lower extremities of the pivot rods 228 
into the ground as already discussed. For additional sup 
port, the ribs 252 may also be provided with extending 
lower extremities (not shown) for implanting into the 
ground to impart greater support and stability especially 
where shapes other than rectilinear are desired. 
The texture of the final wall surface can also be con 

trolled by the appropriate choice of side member material. 
Thus, for example, the cementitious material may be 
made to assume an interesting and attractive surface pat 
tern by the use of a diamond-shaped mesh material like 
that illustrated in connection with the embodiment of 
FIGS. 18 and 19. The double-wall configuration as shown 
in FIGS. 20-22, for receiving in the pockets thus defined 
a variety of decorative motifs, may also be employed with 
the embodiment under discussion. 

After pouring the form of FIGS. 23-27, the frame 
structure 220 provides interior reinforcing which is con 
tinuous along the length of the wall. By "continuous' is 
meant a structure, which although pivotally connected at 
successive points, is nevertheless uninterrupted and un 
broken along its length so as to provide a wall capable of 
resisting relatively large structural loads. The frame struc 
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10 
ture 220 therefore forms a continuous, triangulated space 
frame which is self-sustaining when set in place and addi 
tionally serves as reinforcing in the final wall. Normally, 
no auxiliary support devices are required to support the 
forms either before, during or after pouring. Additional 
longitudinal reinforcing can be provided, if desired, by 
sliding vertically-spaced, longitudinal rods lengthwise into 
the form before pouring. 

FIGS. 28-30 illustrate an embodiment that is a modi 
fication of that shown in FIGS. 23-27 and that is better 
adapted for the erection of larger wall structures. In the 
embodiment of FIGS. 23-27, the spreaders have single 
turn loops at their apexes. Although this is satisfactory 
for most applications, the rigidity and stability of the 
form can be enhanced for heavier duty applications by 
providing loop portions with more than one turn to there 
by increase the resistance of the pivot points to bending. 

In the version of FIGS. 28–30, spreaders 280 are pro 
vided having looped portions 282 along one vertical ex 
tremity thereof comprising a hooked portion in the hori 
Zontal plane which defines a pair of spaced loops 284, 
286. Single loops 288 may be employed along the op 
posite vertical extremity of the transverse spreader and 
upon assembly each of the single loops 288 is inserted 
between the mating loops 284, 286 with a vertical pivot 
rod 290 extending through the loop portions thus joined 
to form the final pivot. It will be apparent that greater 
numbers of helically wound loops, for example three, 
four, etc. may be formed at either or both vertical ex 
tremities of the transverse spreaders as may be required 
for sturdiness and to prevent jamming during expansion 
and contraction of the form and as may be demanded by 
the size or the utilization of the final wall. Fasteners 292, 
such as those already described in connection with FIGS. 
23-27, but having bifurcated inner ends modified as nec 
essary to accommodate the additional height of the looped 
portions may be employed. 
What is claimed is: 
1. In a form for erecting structures from flowable ma 

terials, the combination of: 
a first, collapsible-extensible side; 
a second, collapsible-extensible side; and 
means connecting said sides for maintaining said sides 

in predetermined spatial relationship in the extended 
condition, said connecting means including rigid 
transverse elements supporting said form in the erect 
position and reinforcing said flowable material after 
pouring and hardening thereof. 

2. A wall form for receiving cementitious material, 
comprising: 
a pair of opposed, collapsible-extensible side members; 
a plurality of transverse connector means disposed be 

tween said side members and connecting said side 
members together, said connector means being rigid 
to maintain said side members in predetermined, 
Spaced-apart relation when said side members are in 
the extended condition and reinforce said cementi 
tious material after pouring and hardening thereof; 
and 

means attached to at least one of said rigid, transverse 
connector means for securing said form to an as 
sociated load bearing member. 

3. A wall form, as defined in claim 2, in which: 
said means for securing said form includes at least a 

pair of spaced, vertical pilasters disposed between 
Said side members and attached to said transverse 
connector means, said pilasters having lower ends 
projecting from the bottom of said form for secure 
ment to individual load bearing members. 

4. A wall form, as defined in claim 3, in which: 
Said load bearing members each comprise a non-fer 

rous element adapted to be driven into a medium 
for supporting said form. 

5. A Wall form, as defined in claim 2, in which: 
Said transverse connector means are hingedly joined in 
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series along spaced, vertical axes, said connector 
means being angularly oriented with respect to said 
side members in the extended position to define cells 
of generally triangular cross-section and provide con 
tinuous reinforcing along the length of the form. 

6. A wall form, as defined in claim 2, in which: 
said connector means includes a plurality of spaced, gen 

erally parallel metallic grids having transverse ele 
ments secured to said collapsible-extensible side mem 
bers. 

7. A wall form, as defined in claim 6, in which: 
the extremities of said transverse elements project from 

said side members to provide support means for Sur 
face coatings adapted to cover said side members. 

8. A wall form, as defined in claim 2, in which: 
said connector means include connectors angularly ori 

ented with respect to said side members to stabilize 
said form in its extended condition and to provide a 
substantially rigid, self-supporting, space frame form 
Structure. 

9. A wall form, as defined in claim 2, which includes: 
longitudinally extending means attached to said connec 

tor means for controlling the extent of expansion of 
said form and providing continuous, longitudinal rein 
forcing of said cementitious material after pouring 
and hardening thereof. 

10. A wall form, as defined in claim 2, in which: 
said transverse connector means includes apertured end 

portions projecting through said side members and re 
ceiving vertical pins lying adjacent the outer surface 
of said side members and adapted to be driven into the 
medium supporting said form to stabilize said form in 
a predetrmined configuration. 

11. A wall form, as defined in claim 2, in which: 
said collapsible-extensible sides comprise a plurality of 

rigid sections pivotally connected along vertical axes, 
said connector means being pivotally connected to 
said side members along said axes and angularly ori 
ented with respect to said side members in the ex 
tended position. 

12. A wall form, as defined in claim 2, in which: 
said side members are formed of realitively stiff, accor 

dion-pleated material. 
13. A wall form, as defined in claim 2, in which: 
each said side member comprises a double wall construc 

tion including an inner wall of pervious material to 
permit infiltration of said flowable material and an 
outer wall, a series of receptacles being thereby de 
fined by said double walls for the reception of deco 
rative motifs. 

14. In a form for erecting structures from flowable ma 
terials, the combination of: 

a first, collapsible-extensible side member consisting of 
a single flexible sheet; 

a second, collapsible-extensible side member consisting 
of a single flexible sheet; and 

a plurality of rigid, grid-like connectors between said 
side members for supporting said form in the erect 
position prior to pouring of said flowable material and 
maintaining said side members in predetermined spa 
tial relationship when said side members have been 
extended to define a receptacle of predetermined shape 
for the reception of said flowable material, said con 
nectors further providing reinforcing for the final 
Structure. 

15. In a form for receiving cementitious material, the 
combination of: 
a pair of collapsible-extensible side members compris 

ing a plurality of rigid, hingedly connected panels; 
and 

a plurality of rigid, transversely oriented connectors 
having their opposite edges hingedly connected to 
contiguous areas of said side members to maintain 
said side members in predetermined spaced relation 
ship to provide a self-sustaining structure when said 
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side members have been extended to define a cavity 
for receiving concrete or other flowable building ma 
terial. 

16. A form, as defined in claim 15, in which: 
said connectors join corresponding opposed, alternate 

hinge connections whereby the form is accordioned 
in the collapsed condition. 

17. A form, as defined in claim 16, in which: 
said side members comprise accordion-pleated, corru 

gated, stiff paperboard. 
18. A form, as defined in claim 15, in which: 
said connectors are angularly oriented with respect to 

said side members and define with said side mem 
bers a plurality of adjoining vertical, generally tri 
angular prism cells to form a space frame structure 
when said form is in the extended condition, and 
providing continuous longitudinal reinforcing after 
pouring and hardening of said cementitious material. 

19. A form, as defined in claim 18, which includes: 
longitudinally extending wire means interconnecting 

said connectors and transversely extending wire 
means interconnecting opposed hinges of said mem 
bers for limiting the amount of extension of said 
form. 

20. A form, as defined in claim 15, in which: 
the rigid elements of said side members are connected 
by vertically oriented hinges including vertical hinge 
pins extending substantially the full height of said 
form and having projecting lower ends adapted to 
be implanted in the medium supporting the form. 

21. A form, as defined in claim 15, in which: 
said hingedly connected panels are formed of wire 
mesh material. 

22. In a form for receiving cementitious material, the 
35 combination comprising: 
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a pair of opposed side members defining the walls of 
said form; 

transverse connector means disposed between said side 
members for joining said side members, said connec 
tor means being formed of material subject to cor 
rosion when exposed to the ambient atmosphere and 
having outer extremities; and 

noncorrodible fasteners, carried by said outer extermi 
ties, attaching said connector means to said side 
members and spacing said connector means from 
said side members whereby, after pouring and set 
ting of said cementitious material, isolation of said 
connector means from the ambient atmosphere is 
provided to preclude corrosion of said connector 
CaS 

23. The combination, as defined in claim 22, in which: 
said fasteners comprise plastic buttons projecting 

through openings in said side members and restrained 
by means engaging the outer, projecting ends of said 
buttons and preventing said fasteners from being 
pulled through said opening. 

24. The combination, as defined in claim 23, in which: 
said plastic fasteners are molded onto the outer ex 

tremities of said connector means and said engaging 
means include rods extending through apertures 
formed in the outer, projecting ends of said buttons. 

25. The combination. as defined in claim 24, in which: 
said rods are vertically disposed and have lower project 

ing ends adapted to be implanted in the medium sup 
porting said form for adding stability. 

26. The combination, as defined in claim 23, in which: 
the outer, projecting ends of said plastic buttons are 

split so as to be contractable and each button includes 
a groove in the ouside surface thereof, said restrain 
ing means each comprising an apertured element 
snapped over said split end for seating in said groove. 

27. The combination, as defined in claim 26, in which: 
each said apertured element comprises a vertically dis 
posed rib for receiving the outer ends of a series of 
vertically aligned buttons. 
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28. A form for receiving cementitious material, com 
prising: 

a pair of opposed, collapsible-extensible side members 
comprising the walls of said form; 

transverse connectors disposed between and intercon 
necting said side members, said connectors including 
a plurality of substantially rigid elements hingedly 
joined in series to form a collapsible-extensible frame 
structure; and 

fastener means coupling said frame structure to said 
side members and spacing said frame structure and 
side members apart in the extended condition of said 
form whereby said frame structure becomes a con 
tinuous longitudinal reinforcement substantially com 
pletely imbedded within said cementitious material 
after pouring and setting thereof. 

29. A form, as defined in claim 28, in which: 
each said transverse connector comprises wire means 

having a zig-zag pattern with vertically aligned apexes 
each defining a horizontally disposed loop portion, 
loop portions of adjacent connectors being disposed 
in overlapping, vertical alignment, a vertical hinge 
rod extending through sets of said aligned loop por 
tions to hingedly join said adjacent connectors. 

30. A form, as defined in claim 29, in which: 
the loop portions along at least one side of said con 

nectors comprise loops having plural turns for great 
er stability and strength. 

31. A form, as defined in claim 29, in which: 
said fastener means includes non-corrodible elements 

each having an inner end attached to said vertical 
hinge rod at one of said apexes and an outer end 
coupled to restrain the respective side member. 

32. A form, as defined in claim 29, in which: 
each of said vertical hinge rods has a depending, pro 

jecting, non-corrodible tip portion adapted to be im 
planted into the ground for providing said form with 
added stability. 

33. A form, as defined in claim 28, which includes: 
pilaster means connected to said transverse connectors 

and adapted to be coupled to load bearing means im 
bedded in the ground. 

34. A method for erecting a structure comprising the 
steps of: 

driving spaced supports into the ground; 
mounting pilasters in each support; 
disposing a pair of collapsible-extensible side members 
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14 
in predetermined space relation with each other by 
connecting spaced, rigid members between said mem 
bers; 

extending said pair of side members; 
sliding spaced portions of said extended form over said 

pilasters, said rigid members and said pilasters func 
tioning to hold said form erect; and 

pouring cementitious material between said side mem 
bers, said rigid spacing members providing reinforc 
ing for said cementitious material upon setting. 

35. A method of fabricating a reinforced, cementitious 
wall structure comprising the steps of: 

driving spaced support means into the ground; 
attaching upright pilasters to said support means; 
sliding a substantially rigid form down over said pilas 

ters to span the distance between said pilasters, said 
form including side members maintained in prede 
termined, spaced apart relation by frame means, por 
tions of which frame means are maintained in con 
tact with said pilasters; and 

pouring cementitious material between said side mem 
bers and allowing said material to set, at least said 
frame means forming reinforcing within the final 
Wall structure. 
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