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el ongat ed nodul ar el enents which are adapted to interconnect to one

another along their longitudinal sides to rreate overall

Title of the Invention
INTERCONNECTABLE FORMWORK ELEMENTS

Technical Field of the Invention

This invention relates to formwork for casting vertical concrete structures such
as walls.

5. The forms of the invention are elongated modular elements which are adapted

to interconnect to one another along their longitudinal sides to create overall
formwork for casting concrete to form a wall or other vertical structure.

Background Art

10 -

It is known in the prior art to provide modular form elements which may be
stacked end to end and wherein a plurality of horizontal courses are superposed one
upon the other to'create a wall of formwork. Examples of such elements are disclosed
in United States Patent 2,172,052 to Robbins and U.S. Patent 3,788,020 to Gregori.

15

It is also known to provide modular form elements consisting of a plurality of
vertical and essentially closed forms which can be nested alongside one another to
create a series of adjacent concrete columns. U.S. Patent 5,216,863 to Nessa et al.

- discloses such elements having generally circular or octagonal cross sections. In

v 20 Nessa’s octagonal cross section embodiment, the cross section of the form element
comprises the general shape of an octagon with one side missing so as to create an

open side. The free edges adjacent the open side are provided with retaining means

which are designed to cooperate with complementﬁry retaining means mounted on

the back of an adjacent element. - A plurality of elements can thereby be secured to

25 one another, “piggyback” style, to create a formwork of columns into which concrete



formwrk for casting concrete to forma wall or other vertical structure.’

Background Art 10 It is known in the prior art to provide
nodul ar form el enents which may be stacked end to end and wherein a
plurality of horizontal courses are superposed one upon the other. to -

create a wall of formwork. Exanples of such elenents are disclosed
in United Stwbegsseat ent 2,172,052 to Robbins and U.S. Pat ercT/8a®8828020 t 0

Gregori. 15 It is also known to provide nodular formelenments -
consisting of a plurality of vertgcal and essentially closed forns
whi ch can be nested al ongsi de one another to create a series of

adj acent conggmebepeedms. U.S. Patent 5,216,863 to Nessa et al.
di scl oses such el enments having generally circular or octagonal cross
sections. In 20 Nessa' s octagonal cross section enbodi nent, the cross

section of the f el ement | .gener.al n
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secured o 25, . ORC OOLNEL orinbl AONBACIE ShilGr Uh S5kt feab@E RS ©f
ability to allow the concrete to flow between interconnected form elements so
so as to provide strength and rigidity to the concrete structure. It is also desirable to
be able to iﬁsert reinforcing rods in the formwork. The formwork should be
waterproof to prevent corrosion of reinforcing elements embedded in the concrete.
10 It is also desirable for finished formwork to offer insulation properties. -

Various prior art approaches achieve some of these objectives, but with
varying success. For example, in the case of U.S. Patent 5,216,863 it is difficult to
provide insulation or liner within the form, mainly because of the essentially closed

15 - nature of the octagonal or circular form, and the structure of the form tends to impede
the flow of concrete between adjacent forms. Moféover, the resulting formwork
lacks structural rigidity and when the formwork is filled with concrete, it suffers from
a ‘banana effect® which causes the walls of the form elements to bulge out. This
makes it difficult to secure wall finishes and coverings. |

20

Disclosure of the Invention

According to one of its aspects, the invention comprises a modular formwork

assembly having an eclongated, generally concave element and an. elongated

25 connecting member and two longitudinal edges connected by spaced ribs. The
connécﬁn'g member is provided with engaging means at each edge each of which
engaging means enables the connection of elements arranged in end to end
relationship about an edge of the connecting element. The elements are provided
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can be pour ed. There are a nunber of desirabl e objectives
in relation to nodular form.. - -elenents. Werg it is intended to |eave
the formin place after casting the concrete, it is desirable to -

provi de a forwoeézssent which enabl es the easy application SPCT/CASFOGRE] |
fini shes or coverings to the surface thereof. An inportant feature is the
ability to allow the concrete to fl ow beBween interconnected form el enents
SO so as to provide strength and rigidity to the concrete structure.
It is al so dedilr shgaping means alongethelr longitudinak edgeseforf cooperaging owithithet he
formmork. The formmork shquld be wat er proof o prevent C(irrosion of
rei nforcing 69%%@%5@&@#%8%& he gugaging meang of theclgments o) o

for finished oY df the nibnltiths bddilaPteld 10 dObHAGEE by Stiding engagement. The
’ connecting element thereby acts to simultaneously connect two facing elements to
- one another as well as to connect two elements presented in end to end relationship

5 to one another. ' '

The generally open or concave shape of the elements allows the application
of insulation or liner to the inner surface thereof and/or the nesting of elements for
easy h'anéportaﬁon while the modular aspect of the elements and connecting

10 members enables easy assembly by workmen.

. The resulting assembly provides a formwork which substantially maintains its
- shape when filled with concrete and which does not suffer from “banana effect”.
The spacing of the ribs of the connecting member provides pathways for the
15 insertion into the formwork of reinforcing rods, and also allows the integral formation -
of horizontal lengths of concrete along the pathways formed by aligned spaces
between the ribs of adjacent elements.

In another aspect, the invention is a method of erecting formwork using the
20 assembly described above comprising the steps of first erecting one side of the
formwork by providing a plurality of connecting members wherein the engaging
means on a single, common side of the plurality of connecting members are engaged
in the engaging means of a plurality of the elements so as to retain- the plurality of
N elements in edge to edge relationship. The next step is to install reinforcing rods in
25 the spaces between the ribs of the connecting members, then installiﬁg a plurality of
the elements in edge to edge relationship in engagement with the engaging means on
an opposite side of the connecting members whereby to complete a second side of

the formwork wall. '



Various prior art approaches achieve sone of these objectives,

varyi ng success. For exanple, in the case of U S. Patent 5,216,863 it is
difficult to provide insulation or liner within the form nainly
because of the essentially closed-15 nature of the octagonal or circular

form and the structure of the formtends to inpede

concrete betwaegla,smsacent forns. Moreover, the resulting f®omaanoseozst

| acks structural

suffers from - -a 'banana effect' which causes the walls of the form
el ements to bulge out. This makes It difficult to secure wall
finishes and coverings. 20 : Di scl osure of
the I nvention Accordi ng to one of |ts aspects, the

i nvention conprises a nodul ar formwork
general ly concave el ene
| ongi tudi nal edges conree
is provided with engagi ng neans at each edge each of which

ent

means enabl es the connection of elenents arranged in end to end

rel ati onshi p aboOthexraspettofithe intventiemwilbbe¢ ejdesit droomthe followingdlisclosurer e

provi degi

10

20

25

and description of the preferred embodiment and from the drawings in which:

Figure 1 is a schematic plan view of an assembly of formwork illustrating
connecting members, elements and gap finishing pieces according to the invention;

Figure 2 is an end view of an clement according to the invention including
insulation on the inner surface thereof,

Figure 3 is an end view of one embodiment of a connecting member

" according to the invention;
15

Figure 4 is a front view of a length of the connecting member shown in Figure

Figure 5 is an end view of an embodiment of a connecting member according
to the invention including engaging means for a gap finishing piece; -

Figure 6 is a front view of a length of the connecting member of Figure

Figure 7 is an end view of a connecting member according to another
embodiment of the invention for closing one end of a course of elements;

Figure 8 is a front view of a length of the connecting member of Figure 7;

but with

the fl ow of .

r|g| d|ty and when the formwrk is filled with concrete,

it .

assenbly havi ng an el ongat ed,

,LA--d_an elo-e-; d 25 o connecting menber and two
s Rt s 8 Enibodiin onnecti ng nenber

engagi ng

.
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w th engagi ng nmeans along their |ongitudinal edges for cooperating with the
" connecting means of the connecting-nenbers. The ergagi ng neans of the

el enent s and those of the nenbers are adapted to cooperate by

sl i di ng engagewessizssdshe connecting el enent thereby acPeTAI5/00281

si mul t aneously connect two facing elenents to one another as well as
to connect two elenments presented in end tg end relationship 5 to one
anot her . The generally open or concave shape of the

el ements al | ows t he Figuie Siatan@nd view ofa Hix%tpléﬁé déboﬂdiﬁg% theidvegtiéminer
surface thereof and/or the nesting of e errent

transportation while the nodul ar aspect of the el enents and connectl ng 10

menbers enabl es easy. I worknen. . . .The re i n
assenbl y provides a*ﬂ@ﬁ'f?ﬁ‘é‘&%ﬁéﬁ‘%ggﬁ?ﬂ%ﬂeﬁe AeRORing fo ong em °‘Lm°n9‘§ﬁ1ape
when &illed w tfe gRRAtIGA;e and which does not suffer from "banana effect”

5 Figure 11 is an end view of an element with anchors according to one

embodiment of the inventi_on.

" Detailed Description of the Best Mode and Preferred
10 ' Embodiment of the Invention

Referring to Figure 1, a plurality of generally concave elongated form

elements 1 are provided.” The elements are prefereably made of a material such as

- polyvinylchloride as are the other components described herein. The elements have
15 a surface 50 which may be three sided or they may have more sides, be rounded or
~ any other suitable shape, provided the elements are essentially open so that the edges
do not close towards each other. In this disclosure and in the claims, such shapes are
referred to for simplicity as “concave”. The use of such shapes give a column-like
appearance to the formwork. The concavity also allows easy access to the inside face.
20 2 of the element 1 for the placing or bon'diﬁg of various types of insulation or liner
within the inside face of the element prior to erection of the formwork or at the time

of manufacture of the elements 1. Foam type insulation as at 3 may be used or a

composite insulation or a thinner liner may be bonded to the inner surface of the

. clement. Alternatively, the element can be used without any insulation or liner.

25 '

The open concave shape of the elements also allows a plurality of elements
to be nested for compact and easy transportation thereby reducing transportation



The spacing of the ribs of the connecting nenber provides pathways for thé

15 insertion into the formmrk of reinforcing rods, and also allows the
i ntegral formation of horizontal |engths of concrete along the

pat hways fornmed by aligned spaces between the ribs of adjacent

el enent s. I n anot her aspect, the invention is a nethod. of
erecting fo 5358435' ng the 20 assenbly descri bed abovepcmaassmmsng t he
steps of first erecting one side of the formwrk by providing a
plurality of connecting nmenbers whereig the engagi ng nmeans on a

single, comon side of the plurality of connecting nenbers are engaged

in the engqghgg means of a plurality of the elenments so as to retain the
plurality of el enments in edge to edge relationship. The next step is
toinstall reinforcing rods in 25 t he spaces between the ribs of the

cdge To edge r ot buravEnE valiis chEsisncBs s arorite O clpmpnte,t BRELGRE™ °
o0 290" Syl B RARE VRS e il i ke 1 placing oo
a second course of elements adjacent one another in edge to edge relationship, as
5 between elements 6 and 7 in Figure 1, and inter-connecting the elements by means
of connecting members, as described below.

Referring to Figure 2, the longitudinal edges 9, 10 of elements 1 are provided
with engaging means 12, 14. In the preferred embodiment, the engaging means are
10 in the shape of the female portion of a T connector.

A connecting member 8 according to the i_n_vehtion is illustrated in Figure 3
and in Figure 4. A series of ribs 18 extend in the central portion 23 along the length
~ of the connecting member 8 between longitudinal edges 19, 21.  Engaging means
15 = 20, 22 are provided at cach edge 19, 21 of connecting mb_g;f 8. . In the preferred
. embodiment, engaging mﬂﬂns 20 in turn éonsists of two male portions 28, 30 ofa T
connector disj)ose&.opposite one another in relation to the central portion 23. The
same arrangement is provided for engaging means 22. Each of the male portions of
the T connector are sized to cooperate wnth the female portions 12, 14 of the T
20 connector which form part of the element 1, |

Referring again to Figure 1, the engaging means 20, 22 of connecting member
8 can be positioned in relation to engagmg means 12, 14 of four elements 4, 5, 6,7,
thenshdmto engagement with them alongthe length of the connecting member 8 and

25 of the elements 4,5, 6, 7 (i.e. into the plane of Figure'l). Connecting member 8
| Ihereby acts as a spacer to hold elements 5 and 7 and elements 4 and 6 a controlled
distance apart from one another. This, as well as the fact that the concrete can flow
laterally between ribs 18 of the connecting jnembers, prevents the bulging outward
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Brief Description of the Draw ngs Errbodl mant _ _ Q her aspects
of the invention will be evident fromthe follow ng disclosure 5 *: and

description of the preferred enbodi nent and fromthe drawi ngs in whicch: .

Figure 1 is awaxdessmsi ¢ pl an view of an assenbly of for mwor kect/icussioozeii ng

connecting menmbers, el enents :and gap finishing pi eces according to the

i nvention; 10 ‘Figure 2 is amend view'of an el ement according
to the invention including I nsul ation on the inner surface thereof;

of the interconnected elements once the concrete which is poured into the formwork.

It will be appreciated. that the connecting member 8 acts not only to hold the
. facing elements 5, 7 and 4, 6 a certain distance from one another, but also to secure
laterally adjacent elements 4, 5 and 6, 7 in edge to edge relationship to one another.

Once one connecting member is slidingly engaged with a first set of four
elements, another connecting member can be slid into engagement with the engaging
means on the end of the elements opposite the connecting member which is
already installed. Thus a wall of formwork is gradually erected. Since the

10 engagement between the connecting members and the elements is a sliding one, the
formwork or any given connecting member can be disassembled easily, provnded the
concrete has not been poured.

As noted ‘above, the connécting member 8 is provided with ribs 18. Ribs 18
15 are spaced from one another a sufficient distance to ensure a minimum of impedance
to the flow of concrete through the central portion 23. '

The spaced ribs 18 also allow the introduction in the spaces (24, 25, 26) of

reinforcing rods to extend along the lateral length of the wall, for example between

20 connecting elements 8, 11. The reinforcing rods may in fact be disposed in any
orientation within the plane of the concrete wall, with the only limitation being the
existence of a linear arrangement of spaces between the ribs 18 of adjacent members

along the pathway to be followed by the reinforcing rod. Thus the rods may be

. arranged either horizontally or diagonally according to the regularity and spacmg of
25 the ribs in adjacent connectmg mbers '

It is possible according to the invention to erect only one side or face of the
formwork by connecting the connecting members to a plurality of elements but



Figure 3 is an end view of one enbodinent of a connecting nmember

according to the invention; 15 Figure 4 is a front view of a
| engt h of the connecting nenber shown in Figure 3;

Figure 5 is an end view of .an enbodi ment of a connecting nmenber according
20 to the invention including engaging neans for a gap finishing piece;
Figure 6 isyiobdsapds view of a length of the connecting nenmbercadsobisyur e

5; 25 Figure 7 is an end view of a connecting nmenber according -
t o anot her enbodi nent of the ingention for closing one end of a
course of elenents; Figure 8 is a front view of a length of

the connectjpndERBposRE edpeifiif c?mnectmg members free. With appropriate bracing
of the resulting structure it is then possible to install reinforcing rods in the pathways

defined by successive spaces between the ribs of the connecting members. As only

one side of the formwork will have been erected, the overall pattern of reinforcing

rods is visible from.the open sid_e_; of the fpmwork allowing an evaluation of the

5 suitability of the reinforcing scheme. .O_nce the reinforcing rods are satisfactorily
installed, the complementary side of the formwork may be erected by sliding a

plurality of elements into the engaging means on the free edges of the connecting

members.

10 Anchors 48, 49 may also be provided which project inwardly of the surface
50 of the element as shown in Figure 11 so as o engage the concrete after it is poured
and in order to provide additional rigidity to the structure.

_ An advantage of the assembly according to the invention that if a thick layer
15 of insulation 3 is provi&d on the inner surface of the element 1 it is possible to
provide cut outs in the form and the insulation to provide a cavity for the instaliation
of electrical boxes dnd the like. Even after the concrete hardens in the form, it would
still be possible, if necessary, to cut out a portion of the element 1 and its associated
portion of insulation to provide the necessary cavity. - '
20 . | | o
. The external appearance of a course of elements joined by connecting
members will be a row of abutting columns as may be appreciated by considering the
overall view offered by Figure 1. However, in some cases, it will-be desirable to
present a flat exterior or interior surface to the wall. This may be achieved with
25 clements as described herein by the use of an elongated gap finishing piece 13, seen
in Figure 1 and illustrated more particularly in Figure 9. The gap finishing piece 13
consists of a substantially flat surface 17 and a projec!_ion 27 extending from the flat
surface 17. The gap finishing piece can be positioned to cover the gap 29 ci‘eated by
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pi ece according to the invention;

of an’'angl e piece according to one enbodi nent of - the invention;
Figure 11 is an end view-of an elenment wth anchors according to one

embodi nent ofwolea3ssas/ent i on.
t he Best Mbyde and Preferred 10

the I nvention

10

15

20

25

the walls 31, '32 of adjacent elements.

The projection 27 of the gap finishing piece 13 is provided with an
arrowhead shaped end 33. In order to retain the gap finishing piece 13 in place over
the gap 29, a different embodiment of a connecting member from that described

- above is used, as illustrated in Figures 5 and 6, although such member may be

incorporated in the formwork assembly as seen in Figure 1. Extending directly
outward from each edge 34, 35 of the member 36 there are provided engaging means
37, 38 consisting of sockets in the preferred embodiment. Such a connecting element
36 is also illustrated in Figure 1. The sockets 37, 38 and the arrowhead shaped end
33 of the projection 27 are sized to cooperate with one another in a ball and socket
type of connection. The gap finishing piece 13 may therefore be retained to cover
the gap 29 by applying pressure so as to insert the end 33 into the socket 37 or 38.

Another embodiment- of a' connecting member (42) is illustrated in
Figure 7. Such an embodiment includes engaging means 39, 40 at one side only of
connecting member 42. The central portion of the connecting memiber is also
continuous and substantially planar to the edges of the member. As a result, the
connecting member 42 can be used to close the end of a course of elements as at 43
in Figure 1. |

It will be appreciﬁted that various complementary components may also be
used in association with the components described above but which have not been
described in detail. For example, curved piece 44 (which may be flexible) may be
used to define a curve in the wall, and flat piece 45 having angled engaging means
46, 47 as illustrated in Figure 10 may be used to negotiate corners and other changes
in direction in the wall structure. '

While the engaging means of the preferred embodiment have been described

F| gure 9 |s an end view of a gap finishing
o Figure 10 is an end view
-5

Det ai | ePEICARDPBE on of
i Enbodi nent of



Referring to Figure 1, a plurality of generally concave el ongated form’
elements 1 are provided. The elenents are prefereably nmade of a nateri al

such as pol yvi nyi chl ori de as are the ot her conponents descri bed
herein. The el enments have 15 a-surface 50 which nmay be three sided or
t hey may have nore sides, be rounded or any ot her suitable shape,

provi ded t hewolognssss s are essentially open so that the edg@€T/CA9500281d0 not

cl ose towards each other. In this disclosure and in the clai'ns, such shapes. .
are referred to for sinplicity Bs "concave". The use of such shapes
give a colum-Iike appearance to the formwrk. The concavity al so

al | ows eas)in aome sistailp variutions shdhke Specific Stcture of tife dngagiap coreais may be t he

pl aci ng or bon,d&gg, f vari ousfl pes of.. insul, t'&n ‘or li.ner W thin

t he insi de PRSI ISEPREA %?WF%«PF@E CESr1S ard RERSRICTE at t he

tinme f Sdéfﬁin f . o] egpnt. Eﬁﬁf{éﬁ [ J as at 3 °
may be USeé’e(E)‘&eé?% e congo%l# nlglU""atlaf(‘)ﬁ%eor a siy%gder' %@ré ma% be

bonded t o tniémbersfy erfabilef the easyferédtion of the foramaiient .- Al-ternatively, the .
el enent can be used wi thout any insulation or liner. 25 The

open concave shape of the elenments also-allows a plurality of elenents
Lo e ot e Ol A BAprédiilo B thost MRFRRInt b Vb Wit skt e e
. preferred embodiment may also be practised without departing from the scope of

the invention, -
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i's creat ‘ed by placing a course of
el ements 1 adJ acent one anot] FY = edge rel ati onship, as

WCHAS?QF i 'second course of

between el ements 4 and 5 in Figurefl, :
N gnshi p, BET/GAISIO0Et ween

el enent s adjaEEnEBﬂN& anot her in efge
elements 6 and 7 in Figure 1,:and |HFET~ET‘“? m%=|;1e el enents by neans
of connecting nenbers, as described bel ol o Referring to
Figure 2, the Iongitudinal edges 9, 10 of elements 1 are provided

wi th engaging means 12,14. In the preferred enbodi ment, the engagi ng neans

are 10 in the shape of the feml e porélaqir;lsof a T connector.
i

What is claimed is:

5 1. . A modular formwork assembly for casting concrete to form vertical
structures, characterized by:

an elongated element having a surface extending from one longitudinal edge
of the element to the opposite longitudinal edge of the element so as to define a
10 generally concave cross section having an inner surface and an outer surface and
wherein the longitudinal edges are provided with engaging means extending
substantially along the length of the edges for releasably interconnecting the element

with a connecting member; - '

15 an elongated connecting member comprising a central portion defined between
" between a first and an opposite longitudinal edges of the member, a plurality of ribs
extending between the longitudinal edges along the length of the member and being
spaced a distance from one another sufficient to enable the flow of concrete
through the central portion, and wherein each of the longitudinal edges of the
20 member is provided with engaging means adapfed'to cooperate in longitudinal sliding
engagement with the engaging means of each of a pair of said elements when said
elements are presented in edge to edge relationship for connection about opposing

sides of the engaging means of the member; |

25 whereby the connecting member is adapted to engage simultaneously each of
a first pair of said elements presented in edge to edge relationship about one edge of
the member and each of a second pair of said elements presented in edge to edge

relationship about the opposite edge of the member.
— T

This Sheet Has
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A connecting member 8 according to the invention is illustrated in Figure 3
and in Figure 4. | es of ribs 18 extend in the ce mm, 'ﬂﬂ'mmm | ong
the |l ength / S e=ea ting menber 8 between | ME

21. Engagi ng nea , A

connecti ng nmembef= =L TETUA ‘%Y- ed enbodi rrent engag| ng rreans 20
in turn consy@besseds t Wo e : ns 28, 30 of a T PCTIOA9500281

di sposed opposite one anot her el ation to the central portion 23. The

4 n
sane arrangenent is provided for engagiang neans 22. Each of the nale

portions of the T connector are sized to cooperate with the femal e
portions 12, 14 of the T 20 connector which formpart of the elenment 1.

Referring again to Fi gure 1, the eng’ i ng nmeans 20, 22 of connecting nenber
8 can be pésiti drimaduiar fosmmork assewb. rig F64558 sengrete to formpvasticalour el enent s

4, 5, 6, 7 i nto engagenent with then1a|ong t he Iength of

the connecfpﬂﬁmﬁﬁngﬁvﬁgm%qQQQ of the elenents 4, 5, 6, 7 (i.e. into the
pl ane of Figure 1). Connecting nenber 8 t hereby acts as a spacer to

hold el ements 5 and 7 and el enents 4 and 6 a controlled di st ance

apart from one anelongated glement havings surface extending fronhene longitudinaliedge can
L hot b gi netae eltnant 10 Ghe'Spbshe Rhgtilaihs 438 oFIRC EfebeRPsd'RE B Gebmes °V "' °

the bu

generally concave cross section, and wherein the longitudinal edges are provided
with engaging means extending substantially along the length of the edges for
releasably interconnecting the element with a connecting member;

10 . an elongated connecting member comprising a continuous planar portion
extending between a first longitudinal edge of the member and an opposite
longitudinal edge of the member, wherein the longitudinal edges-on one side of the
member are provided with engaging meanis each of which engaging means is adapted

‘to cooperate in longitudinal sliding engagement with the engaging means on a single

15 one of said elements and wherein the lohgitudinal edges on the opposite side of the -
member present a flat surface which is substantially continuous with said planar

~ portion.’ '

3. Anassembly as in claim 1 or 2 further characterized by said elements being

20 provided with inward projections from the surface thereof whereby to anchor the
element to concrete poured into the formwork created by interconnecting a plurality
of said elements.

4.  Anassembly as in claim 1 or 2 further characterized by said clements being
25 . provided with insulating material on the inner surface of the clement.

5.  Anassembly as in claim 1 further characterized by the connecting member
further including engaging means extending from at least one longitudinal edge of

N e
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f or mvor It wi II ‘be apppeciated—rha e connecting nenber
8 acts not only to hold the faci ng: el errents 5, 7 and 4, 6 a certain
di st ance frorweopesssssot her, but also to secure- IatertCl‘f{CAmﬂaﬂient
elenents 4, 5 and 6, 7 in edge to edge relatlonshlp to one another. 5

Once one connecting menber-i's slidingly ergaged wi th a first set of four

el ements, another connecting nenber can be slid into engagenent with the

engagi ng said i€@bér ifthé Qivectiofl ofthd @bﬂéﬁd]b@mp&ﬁohanammﬂl ng
menber which is al ready i nst al Thus a wall, of formmork is

gradual |y er ede eoppeiitigesliding engagemenhmgr@mﬁm»semcm gad by saidassembly

e comneot RERBEbukdedet fisfila s soBburing o spubli i} st X

concrete has npbjea6n cendifigl from said flat Airface) fid cnpayifg nidafis 410MO @d of Gaitienber
8 is provided W|th ribs 18. Ribs 18
projection wherein the engaging means are adapted to be mselted by pressure into

5 engagement with said engaging means.

6. A method of assembling the assembly of claim 1 characterized by the steps
of: '

10 erecting a single side of a formwork wall by 'providing_ a plurality of
connecting members wherein the engaging means on a single, common side of said
plurality of connecting members are engaged in the engaging means of a plurality of
said elements so as to retain the plurality of clements in edge to edge relationship;

15 installing reinforcing rods in the spaces between said ribs of said
connecting members; and,

installing a plurality of said elements in edge to edge relationship in

engagement with the engaging means on an opposite side of said connecting members
20 whereby to complete a second side of said formwork wall.

\\\ |
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15 are spaced fromone another a sufficient distance to ensure a m ni num
of i npedance to the flow of concrete through the central portion 23.
The spaced ribs 18 also allow the introduction in:the spaces (24, 25, 26)
of reinforcing rods to extend along the lateral length of the wall, .
for exanple between 20 connecting elenments 8, 11. The reinforcing rods
may in fact b¥OPRIF%ed in any orientation wthin therﬁrﬁﬁgwﬂmskhe
concrete wall, with the only Iimtation being the . exi stence of a
| i near arrangenent of spaces between thq Rbs 18 of adjacent nenbers
along the pathway to be foll'owed by the rernforcing rod. Thus the rods may
be arrangéd either horizontally or diagonally according to the
regularity and spgci ng of 25 the ribs in adjacent connecting nmenbers.
It is possible apgdding to the invention to erect only one side or face of
t he f or mu ] y connecting the connecting nenbers to a pluradstty of
el enents but - .

|

= @ O

L

SUBSTITUTE SHEET (RULE 26)



WO 96/ 35845

PCT/ CA95/ 00281 | eaving the opposite edge of the connecting
menbers free. Wth appropriate bracing of the resulting structure
it is'then possible to install rei.nforcing rods in the pathways .
defined by successive spaces between the ribs of the connecting nmenbers: As

only - vossss@e of the formwork will have been erect epcTichesozser al |
pattern of reinforcing rods is visible fromthe open side of the
formwrk allow ng an eval uati on of then5 suitability of the reinforcing
schenme. Once the reinforcing rods are trsfactorily i nstall ed, the

conpl ementary side of the formwrk may bg-erected by sliding a ~~—Q
plurality of elenents into the engagi ng@eas on the free edge$ Hf the
connecti ng menbers. 10 iu Q_may_4l o be
provi‘ded whi ch proj ect M\Nardly of the surf #ce 50 oNER® Hl enent as
shown in Figure 11 so as to engage the Qs)ncete after it is Ralr gd

and i,n order to provi deesdditi onal rigi&ilty qfhe. structure.

An advant age of the as |y according to t iflnvention that R&=H thick

| ayer 15 of insulatijgn 3 is provided on {jhd | nner surface ¢Ejhhe el enent
' he form and t ¢ lInsul ati on

lit is possibgto provi de cut outs
to providegg C it for the i%st%l_ on
N

/

25
L,

FIG. 4
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of electrical boxes and the like. Even after the concrete hardens in the ’
form it would still be possible, if necessary, to cut out a portion
of the elenent 1 and its associ ated portion of insulation to provide
t he necessary cavity. 20 : The external appearance of a course
of elenents joined by connecting menbers will be a row of abutti-ng
col utms as i dgBssappr eci ated by considering the OV @CaIdAIS0028Y
offered by Figure 1. However, in sone cases, it will be desirable to
present a flat exterior or interior_surface to the wall. This nmay be
achieved with 25 el enents as des&/l@d herein by the use of an el ongated
gap fi.nishing piece 13, seen in Figure 1 and illustrated nore
particularly in Figure 9. The gap fini shi-nq—gi—eee 43 =sts of a
substantially flat surface 17 and a proj4qcjli gdn. 27 extending f h {he flat
surface 17. The gap finishing piece can He sitioned to covef flh¢ gap 29
created by WO 96/ 35845
PCT/ CA95/ 00281
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the walls 31, 32 of adjacent elenents. The projection 27 of
the gap finishing piece 13 is prqgvided with an arrowhead shaped end
33. In order to retain the gap flnlshlng pi ece 13 in place over t he
gap 29, a different enbodi nent of -a connecting nenber fromthat described 5
above is used, as illustrated in Figures 5 and 6, although such nmenber may
be i nowowssessed i n the formwork assenbly as seen i n FCHGA®5/00281
Extending directly outward from each edge 34, 35 ofthe nenber 36
there are provided engagi ng neans 37,38 consisting of sockets in the
preferred enbodi nent. Such a connecti enent' 36 is also
illustrated in Figure 1. The sockets 37, 38 and the arrowhead shaped end 10

33 of the projection 27 are sized to cooperate T1J n a bal
and socket type of connection. The gap f{jnifshi ng pi ece|lH may
theréfore be retained to cover the gap 29 appl yi ng Bssure so as
to insert the end 33 into the socket 37 or 38. not her
enbodi ment of a connecting nenber (42) is illuslirgted in 15 H gure 7.

Such an enbodi nent includes engagi ng neans 39, {0 jat one side
connecting nenber 42. The central portion of the [
continuous and substantially planar to the edge$

O}Ly of
bnPler is al so
AS a

result, the connecti ng nmenber 42 can be Us hf} end of a
course of elenents as at 43 in Figure 1.}i2q.
2
:
N
¥ | R
| T2 = ©
L
:ﬁ 3: | L.
=
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4/\

A S BIRNY

M,

* SUBSTITUTE SHEET (RULE 26)



It wll be appreciated that various conpl enentary conponents may al so be
used in association with the conponents descri bed above but which have not

been described in detail. For exanple, curved piece 44 (which may be
flexible) may be used to define a curve in the wall, and flat piece
45 havi ng angl ed engagi ng neans 25 46, 47 as illustrated in Figure 10
may be used Ly daR6REI ate corners and ot her changes IRCTICA98/892BbNn i n
the wall structure. Wi |l e the engagi ng neans of the
preferred enbodi nent have been descri bed WO 96/ 35845

PCT/ CA95/ 00281 - 5/5 10 in
sone detail, variations on the specific structure of the engagi ng neans may
be practised within the scope of the invention, provided there is a

slidi ng engagenent
'//3

FIG.9 | FIG. 10

FIG. 11
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bet ween t he cooperating engagi ng neans of the elenents and the connecting

meibers to enabl e the easy erection of the formwork.
illed in the art that

orererreo| ANV TR

5

It wll

~other varjations of the

| so be practised wt hbqﬂ,gigpggg t he scope
t e nvent¥ orf. * fhﬂg(é ed as per
What is clained = dul ar

I nt rel . Exam Report

for rk assembly for casting concrete to formverti cal

characterized by:
surface extending from one

5

str UCt ures,

el o@iaimgl el ements (1) each having a

What is claimed is:

L. A modular formwork assembly for casting concrete to form vemcal

]

an elongated element (1) having a surface extending from one

longitudinal edge (10) of the element to the opposite longitudinal edge (10) of

the element so as to define a generally concave cross section having an inner
surface and an outer surface and wherein the longitudinal edges are provided
with engaging means (12, 14) extending substantially along the length of the
edges for releasably interconnecting the element with a connecting member

an elongated connecting member (8) comprising a central portion (23)
defined between a first and an opposite longitudinal edges (19, 21) of the
member, a plurality of ribs (18) extending between the longitudinal edges
along the length of the member and being spaced a distance from one another

- sufficient to enable the flow of concrete through the central portion, and

wherein each of the longitudinal edges (19, 21) of the member is provided
with engaging means (20, 22) adapted to cooperate in longitudinal sliding
engagement with the engaging means (12, 14) of each of a pair of said

elements (1) when said elements are presented in edge to edge relationship for

connection about opposing sides of the engaging means of the member (8);

Whereby the connecting member (8) is adapted to engage
simultaneously each of a first pair of said elements (1) presented in edge to
edge relationship about one edge of the member (8) and each of a second pair
of said elements presented in edge to edge relationship about the oppos:te edge

and whereby engagement between said connecting member engaging
means and said longitudinal edge engagmg means is achleved by sliding one

5
structures, characterized by:
10
(8);
i5
20
25
30
of the member;
35 into the other. -
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o—Heéopposi t e

Idngltudm"m{ edge (10) of thelfelg @@d\ﬂ&aﬁ’é‘?ﬁ 1) so as to define

ler surface and

a Cross an inne
wherein the Tong edges are ovged engagi ng neans (12,
14) extending substantlally al ong the . Iength of the | ongitudinal

o onflect i fg menpBiotpla (BHERRE alsebl 16t GsBERoituere tp fomFLERAL tomper
(8) conpri stracfuses; chanagterized byon (23) defined between a first and an
opposite Iongitudlnal edges (19, 21) of the connecting nmenber (8), a

plurality of ri bsg& ext.ending between the | ongi tudi nal edges (19,
21) al ong the | @R§iongated ¢lemenhtbhaving asurace exdpnding from one pej ng spaced a

di stance f [gHpiidinalRdzd ¢9) @m:iele«réxﬁéﬁt(tl?t@ﬂf%@dsheléﬁgimdiﬁal?&lge(10 ncrete
throu h theg%entral t he | ongi t udi nal

edges (19 Y %lFmFﬂ &Rr‘?éég’ %Hﬁ@rﬁfé}er@bﬁ cqrgcagp(gws&es& 493 gagi ng means
(1 ig) 22) addnem:g tholc;ngnﬂudnﬂﬂ edges @;gagaraapnowdddkwtthengamglm@nésﬁ(ag,; | é 12,
‘el ongat ed éﬁ L S lfin suﬁs(gﬁ%lﬁl)lféloz:ﬁptﬂg e?ke‘ﬂe%égg?f‘; Srg%ééar | ati onshi p

for connecmtmoamﬂnngibp@!ﬁmglml amnaeeungme ee{d2)3i ng neans of the

connecting . nmenber (8); " whereby the connecting nenber (8) is
adapted to engage S|nultaneously each of a first pair of said
elonéﬁted elenents- (1) in edge to edge rel ati onshi p about one edge

of the connectigge ®id dohhe firkgiber{(42) G&npnsmg@cﬁtﬂltmlous planagi d

~elongated ¢l x%o n(tﬁ enﬁlrng r}ween ar}'lrspﬁ)%gﬁtudmag €dge of the member and an
opp051te longitudinal edge of the member, wherein the longitudinal edges on
one side of the member are provided with engaging means (39, 40) each of

15°  which engaging means is adapted to cooperate in longitudinal sliding

engagement with the engaging means (12) on a single one of said elements (1)
and wherein the longitudinal edges on the opposite side of the member (42)
present a flat surface which is substantlally continuous with said planar
portxon

20 : .
3. An assembly as in claim 1 or 2 further characterized by said elements

(1) being provided with inward projections (48, 49) from the surface thereof
whereby to anchor the element to concrete poured into the formwork created
by interconnecting a plurality of said elements.

25 : _
4.  An assembly as in claim 1 or 2 further characterized by said elements

(1) being provided with msulattng material (3) on the inner surface of the
element.

30 5. An assembly as in claim 1 further characterized by the connecting
member (36) further including engaging means (37, 38) extending from at least
one longit_udinal edge (34, 35) of said member (36) in the direction of the
plane of said central portion and being adapted to cooperate in sliding
engagement with a gap finishing piece (13), and by said assembly including an

| 35 elongated gap finishing piece (13) comprising a substantially flat surface (17),
a projection (27) extending from said flat surface, and engaging means at the
end of said projection wherein the engaging means (33) are adapted to be

AMEN,_, nED f‘ ;':hT This Sheet Has Been Reil|
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rel atio the opposi te edge of the connecting nenber (1),
s&a d no '{wi’ senbl y being characteri c}m)% ﬁ
sai d enga 22) of said connecting: ? Egg % g&’aﬁt ed

to cooperate in | ong| tud| nal slidi ng engagenent means

(12, - 14) of said elongated el ements (1), V\/nereby engagenent bet ween
sai d ggmg with 32 and said
el ongaq ed epsertedbypré%?ﬁ?t‘é%ﬁ{d &g% nggns (%g Wﬂ‘e&ﬁggvé?{%y sliding
one into another, and; said cross section of said surface

extending fg om QRendtABE bf'dﬁ’deﬂiﬂln@%@ assembl oly oﬂcﬁﬂn ﬁ%hhﬂ&té?iﬁéﬁ%yt the
| ongi t udi naI edagfe (10) of the el ongated el énents 5 general |y

concave.

5 - erecting a single side of a formwork wall by provndmg a plurality of
- connecting members (8) wherein the engaging means (20, 22) on a single,
common side of said plurality of connecting members are engaged in the
engaging means (12, 14) of a plurality of said elements (1) so as to retain the
plurality of elements (1) in edge to edge relationship; |

10 _ .
installing reinforcing rods in the spaces (25) between said ribs (18) of

said connecting members (8); and,

installing a plurality of said elements (1) in edge to edge relationship in
15 engagement with the engaging means (8) on an opposite side of said
connecting members whereby to complete a second side of said formwork

wall. |

7. (new) __ An assembly as in Claim 1 further characterized in that the

20 connecting member (36) further includés engaging means (37, 38) extending
from at least one longitudinal edge of the said member in the direction of the
plane of said central portion,

25
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e i



Vodular formworKk assenbly for casting concrete to forngy

’stru N ' el ongated el enent s g’ T

a su IH’E Mﬂﬂ mglmrom one | ongi t udi nal edge (9)

el ement e opposi te | ongitudinal: edge (10)

element (1) and wherein the Iongltudlnal edges (9
wi t h engagi ng neans (1€laimg)(amendiediaspesint: Breli B j 1% the | enqgt]
of the longitudinal edges (9, 10) for releasably interconngcting the

el ongat ed el h g W&th an el ongated connecting nenber (2]

sai d el ongat ‘Eb% $hY- menber (42) conprising a continuous planar
portion (41) extending between a first |ongitudinal edge of the connecting
20 nenber and o) n | menber
(42), whelr%eb frb%oh??ﬁg g{?&{fzagglg%c&tc Iiﬂ!g%logglq%1‘%(&{’410[9%}connecting
nmenber are strucmrcs,p(p Wtéﬂz ¥i engagi ng neans (39, 40) and wherein the

| ongi t udi nal edges on - ' the opp05|te side of the connecting nenber
(42) present a fI% surfac1 substantial |y, conti nuous with
sai d planar porti@qngaed. e gg]ents (1) each having, s | gxtep &¥enbl y

bei ng char ?cloagltaéﬂxal l&dgélQIO) of the 6102 ated elemaﬂhtooﬂleswpbsﬁegéﬁgiﬂﬂd:ﬂﬂans
I(ggg| fﬁ?ﬂ. ﬁal cge g%ﬂggﬁﬁgag eetrab%ewé \%QQ Sé’n%jsa'g0 ﬂ‘Eﬁ“e 8 200s3 Sebflot Ha0R rat e
10 an inner swface and an outer surface and wherein the longitudinal edges are
provided with engaging means (12, 14) extending substantially along the
length of the longitudinal edges for releasably interconnecting the elongated
element (1) with a connecting member (8);

15 said elongated connecting member (8) comprising a central portion (23)
defined between a first and an opposite longitudinal edges (19, 21) of the
connecting member (8), a plurality of ribs (18) extending between the
longitudinal edges (19, 21) along the length of the connecting member (8) and
being spaced a distance from one another sufficient to enable the flow of

20 concrete through the central portion (23), and wherein each of the longitudinal
edges (19, 21) of the connecting member (8) is provided with engaging means
(20, 22) adapted to cooperate in engagement with the engaging means (12, 14)
of cach of a pair of said elongated elements (1) when said elongated elements
(1) are presented in edge to edge relationship for connection about opposing

25 sides of ‘thc' engaging means of the connecting member (8);

whereby the connecting member (8) is adapted to engage
simultaneously ¢ach of a first pair of said elongated elements (1) in edge to
edge relationship about one edge of the connecting member (8) and each of a
30 second pair of said elongated elements (1) presented in edge to edge
relationship about the opposite edge of the connecting member (1);

said modular formwork assembly being characterized in that:
35 said engaging means (20, 22) of said connecting member (8) are adapted

to cooperate in longitudinal sliding engagement with said engaging means (12,
14) of said elongated elements (1), whereby engagement between said
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12) on a single one of said el ongated el
’the c "m ’mt” I d surf.ace' extending fromone o gltudl nal edg
(9) to ,ﬂagltudi nal edge (10) of the el ohgat €q2e3EPIIITS

Y

1) is
general ly concave . ~A nodular fo rk assenbly gas{in
claim1l1 or 2 further characterlzed 3/ sai d el egents
provi ded wi t ROWIHKEHRE rmm])@rcqng@gmg(m&msz(@s) 23)andtsaid elopgated bf

wher eby to apgguping feafté EIENY) ssoaaﬁé\%%afslgg% Hfhﬂb‘ﬁnbﬂl‘ér and; f or mor k

created by interconnecting a plurality enent's 4. A
nmodul ar formwork assenbly as in claiml or 2 further characterized

by said el ements ¢di}l coessragctiomuf stdd suifabe extendingifrgn Gat %ng'l‘rudﬁr?@l edpet he

i nner r mer k
assermbly as I ﬁj}ct gﬁ?ﬂ‘)q{’ ér%tq Hﬁél@l@g{llae&ggr( 1O0f %le elongAterEDéié'mems @)
generally concave.
2. Modular formwork assembly for casting concrete to form vertical

structures comprising:
10
elongated elements (1) each having a surface extending from one
longitudinal edge (9) of the elongated element (1) to the opposite longitudinal
edge (10) of the elongated element (1) and wherein the longitudinal edges (9,
10) are provided with engaging means (12, 14) extending substantially along
15 the length of the longitudinal edges (9, 10) for releasably interconnecting the
elongated element (1) with an elongated connecting member (42);

said elongated connecting member (42) comprising a continuous planar
portion (41) extending between a first longitudinal edge of the connecting
20 - member and an opposite longitudinal edge of the connecting member (42),
wherein the longitudinal edges on one side of the connecting member are
provided with engaging means (39, 40) and wherein the longitudinal edges on
the opposite side of the connecting member (42) present a flat surface which is
substantially continuous with said planar portion (41);

25
said modular formwork assembly being characterized in that:
each of said engaging means (39, 40) of said connecting member (42) is
adapted to cooperate in longitudinal sliding engagement with the engaging
30 means (12) on a single one of said elongated elements (1), and

. the-cross section of said surface extending from one longitudinal edge
(9) to the opposite longitudinal edge (10) of the elongated elements (1) is
generally concave.
35
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apted to w rate in sliding €ngagenent

east. one Iongltudl nal edge (34, B St t—ARrrRgT (36)
““I ”i“ “Hmn“ tlon ~of t_he pl ane of .said centra oortl%& | g

plece (13), nd by sai ssenb I ncl d1n
~finishing pi:gce (43‘5‘%@%?‘?@%@' SE?}T’LP.[Y %ﬁj‘d‘s‘f 1R | a? 3 _ (
projecti Onh( kaxdxﬂandmmg(l) being mawd\?\%lvath inward projétfiomse(4 (39
means at the eqhion n

are adapt ed ‘ct“%ﬂ%g ﬁthﬁg%f t gmgby C‘%’ gerﬁgrgatoeﬁ%xhcget% S&ﬂc&%ﬁ?@%l d
engagi ng meafosm@airk cesited bycmtelconaectmya pblmldu fosanﬂsdembmsng t he nmodul ar
formwrk assenbly of claiml characterized by the steps of:

erecting a single,side of .a formwrk Il b rovi di a,plurality o
Connect? ng n%ngeré ‘PS;“%@?@?‘HOMS ﬁgg?%byﬁ]ggﬂsl ?‘28%‘@5% &‘Fﬁ"@%ﬁﬁ‘; e,
common si de by saidi elementsa(li) theirg provideel tvithgineslating snaterdale(3) agethe imnehe

engagi ng ne 4 plurality of said elements (1) so as to retain
t he a#]ﬁ-{éc%%[ tﬂe%le%cen?rents (1) in edge to edge rel ationship;

installing reinforC|ng rods in the spaces (25) between said ribs (18) of 30
sai d connectsng NRYBAHSIa %rmﬁﬁﬂ« assembly as m claim '1Nfifrfel Icheradtdtitdaby ty of

said elg mant'ile( cl:z)mllc%n%% xenember ?3 )r%u%géroglnschluﬁng engaging means (37, 38)
extending from at least one longitudinal edge (34, 35) of said member (36) in
the direction of the plane of said central portion and being adapted to
cooperate in sliding engagement with a gap finmishing piece (13), and by said
assembly including an elongated gap finishing piece (13) comprising a

15 substantially flat surface (17), a projection (27) extending from said flat
surface, and engaging means at the end of said projection wherein the
engaging means (33) are adapted to be inserted by pressure into engagement

- with said engaging means (37, 38).

20 6. A method of assembling the modular formwork assembly of claim 1
" characterized by the steps of:

erecting a single side of a formwork wall by providing a plurality of
connecting members (8) wherein the engaging means (20, 22) on a single,
25  common side of said plurality of connecting members are engaged in the
engaging means (12, 14) of a plurality of said elements (1) so as to retain the
plurality of elements (1) in edge to edge relationship; '

installing reinforcing rods in the spaces (25) between said ribs (18) of
30 said connecting members (8); and, |

installing a plurality of said elements (1) in edge to edge relationship in
engagement with the engaging means (8) on an opposite side of said
connecting members whereby to complete a second side of said formwork

35 wall.
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eng 1.t h t he engagi ng nmeans (8) on an opposi 1%EP;LACEMENLSHEET
con?@ﬁmﬂm’m s'm’mh?r_e?%esv) A nodul ar for mnor k

wal I,
further characterized in

| ongi t udi nal of the sai

o. cohplete a second sid

1%

t hat the connecting

f said formwork

ctSed

[

n

o
he plane of

35

hssERIBP 997inf d aim 1
nber (36) furfgher

ong s nap BT ot RSO by g jn, T

sai d central thgthe @Banectifiy member (36) further includes engaging means (37, 38) extending
from at least one longitudinal edge of the said member in the direction of the plane of

said central portion.
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