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1 .
This invention relates to formwork or shut-
- tering such as is used for casting in situ con-

crete and like structures and has for its object

to provide an improved construction whereby any
desired structure can be provided by the assem-
blage of an appropriate number of standardised
elements which are arranged fo provide an accu-
rately dimensioned formwork which is simple and
whereof the erection and dismantling  can be
effected with the greatest facility.

According to~ this invention, formawork for
casting concrete comp ises a number of panels
arranged in the same plane as one another with
intervening locating liners between at least the
adjacent horizontal edges thereof, all liners be-
ing rectangular in cross-section and are so dimen-
sioned that two opposite faces thereof lie respec-
tively in line with the inner and outer faces of
the panels, and the dther faces of at least ohe

set of liners extending parallel with one another. £

being provided with multiple tongues and grooves
extending along the léngth thereof and engag-
ing complementary tongues and grooves. formed
in the edge faces of the panels.

The said intervening liners . with. multiple

tongues and grooves are arranged between hori-

zontal edges of superposed panels and liners hav-

[
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2
ing the notched end of the tie-bar in- engagement
with the liner.

The aforesaid liners may be formed in two
interlocking parts shaped to provide a hollow
structure.

In ‘one form of construction for the horizon-
tal liners, they are provided with longitudinally
extending grooves on the outer faces of two op~ -
posite walls and with similar grooves on the inner
face of at least one of said walls, which grooves
are in staggered relationship with those on the
outer face.. With this arrangement, the grooves
on the inner face serve as the means for. anchor-
ing the notched ends of the tie-rods.

In any of the arrangements referred to above
the aforesaid nanels may comprise a frame
formed from metal members secured together at
right angles and recessed on one side to receive
a sheet such as plywood which' lies ﬂush W1th
said edges

The frame members which are to be dlsposed
horizontally may be provided with longitudinally
extending grooves -on their outwardly directed

-faces and with apertures on their side faces for

25

ing flat opposite faces may be arranged between

flat vertieal edgss of the panels arranced side-
by-side.

Clamping means are arranged to-engage said
liners and panels to mainfain them in engage~
ment. :

- For castmg a wall or like structure two. sets of
panels may be provided each arranged in a man-~
net as set out above, and tie-rods are arranged
adjustably to engage said sefs of panels and/or
said: intervening liners so as to space them apart
in parallel relationship ar’cordlng to. the thlck-
ness of the wall required.

The aforésaid clamping means may comprise
U-shaped clips the limbs of which respectively en-
gage holes in the panels and m the 1nterven1ng
liners.

The abutting faces between the Vertlcal edges
of said panels and liners may be flat and addi-
tional clamping means are provided for. prevent-
ing relative backward and forwavd movement
between them.

The aforesaid tie-rods may be arranged to en=
gage the horizontally disposed liners. The ends
of the tie~-rods may be provided with spaced pro-~
jections along one side thereof which engage simi-
larly spaced projections on. the horizontal liners.

The horizontal liners may be' provided with
holes each large enough to accommodate both an
end of a tie-bar and one limk of a U-shaped clip,

which clips thus serve the dual purpose of holding

a horizontal frame member to 3 liner and of hold-
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receiving said clips.

Other features of the invention are set out in
the following description and claims. -

The following is a..description of one form of
shuttering according to this invention, suitable
for casting a concrete wall, reference being made
to the accompanying drawings, in which:

Figure 1 is a rear view of one of the panels,

Figure 1A is an end elevatmn looking from the
right of Figure 1,

Pigure 2 is-a section on the line 2-—2 of Flg-
ure 1,

Figure 3.is g plan visw on a larger scale of a
horizontal liner for locating two nane1s one above
the other, :

Figure 3A is a front elevation of the horizontal
liner drawn vertically for convenience, -

Figure 3B is a rear elevation of the horlzontal
liner also drawn vertically for convenience,

Figure 4 is a vertical section to a still larger
scale through a panel and a horizontal liner,
" Tigure 5 is a face view on a slightly smaller

‘scale than that of Figure 4 of the junction be-

tween' four panels showing both the horlzontal
and vertical liners, -

Figure 6 is a front view on the scale of Flgure
3 of one of the vertical liners,

Figire 7 is a side elevation of the liner of 1"1g—
ure 6,

Figure 8 is a horizontal section to the seale’ of
Figure 4 through the vertical liner, )

Figure 9 is a vertical section on ‘the line 9-—8
of Figure 5, :

Figure 10 is a horlzontal section on the 11ne
{0—1{8 of Figure b,
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Figure 11 -is.a face view of a hinged panel for
one wall of -the shuttering,

Pigure 12 is a horizontal section through the
hinged panel,

Figure 13 is a plan view of a.correspondingly
hinged panel for the outer wall of the shut-
tering, and

Figure 14 is g horizontal section between abut~
ting side frame members of ;2 hinged panel and
rigid panel.

As will be seen from Figure 1, each panel com-
prises a rectangular metal frame having similar
top and bottom horizontal frame members 0
and {{, and similar upright side members 12
and 13. o

As will be seen from Figures 4 and:9, each .of
the top and bottom frame members is made up
of two parts {4 and {5 which interlock to form
-a hollow hox-like structure. The outwardly-
directed face of each of the parts {5 is . provided
with .a numbsr of grooves (6 .extending along
the length thereoi. The two parts.of each hori-
zontal .frame wmember .are -secured together by
undercut tongues and -grooves 41. Each .of ‘the
parts 14 is-shaped to provide a recess i8 for -ac-
commodating .the edges of a flat wall -18, which
may be formed from plywood, and-serves to re-
tain the .concrste. The rear face of each -box-
like horizontal member is provided with g set of
rectanguylar openings .28 and a .get of .square
openings 21. The shape of the upright side
frame -members 12 and I3 is best shown in Fig-
are 10, and each comprises .2 web portion hav-
ing .a flat outer face extending transversely to
the plane of the panel, and each having a flange
22 inset. from .the front end of the web to a.cor-
responding extent to the recess 18 referred to
wall 18. The other extremity of each .web por-
tion is provided with a flange 23 having anocther
set of apertures 24 along the length thereof for
the purpose hereinafter described. I-section
strengthening members 25 are disposed vertically
between the horizontal members {0 and |1i
-against the back of and serve to -support the
retaining wall (9.

Figure 5 shows this latter arrangement at the
junction between four-such panels 28,27, 28, 23.
It ‘will ‘be -seen :that -the panels 29 and 26 are
located one above the other by a horizontsl liner
member 28, :while g similar liner member 38
locates the panel! Z7 above the panel 28, The
two panels:26.and 27 are located side by side in
the same vertical plane, as are also the panels
29 and 28, by a two-part vertical liner 2{ which
extends across the ends of all-four panels, in the
manner hereinafter-referred to with reference-to
Figure 10.

As awill ‘be -seen from Figures 4 -and 9, each
horizontal liner member 88 is made-up from two
parts 32 .and 33 which together form -a -box-like
structure. The two parts are held -together by
undercut tongue-and-slot connections 34 and
the outer faces are provided with tongues and
grooves 35 which interengage those of the hori-
zontal frame members {8 and {{. The inner
faces of the parts 32 -and 33 -are provided. with
similar tongues and grooves .38.

As will be seen from Figures 3A and 3B, the
front and back walls of the box-like diner mem-
ber 30 are provided with .corresponding square-
shaped :apertures. .87 and 38, while in addition,
the back wall is provided with two sets of rec-
tangular apertures 39 and 48, the former being

arranged nearer the top edge of fhe liner mem- .
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ber, -whereas the-latter are arranged nearer the
bottom edge.
Referring to Figure 9, it will be noted that

‘the panels 28 and 28 are secured on either side
-0f ‘the horizontal liner member 3¢ by U-shaped

clips &1, the limbs of each of which clips engage
respectively one of the apertures 28 in a horizontal
frame member and one of the rectangular aper-
tures 38 .or 48 in the horizontal liner.

As is known, shuftering for casting a wall com-
prises back and front panels which are spaced
apart at a required distance according to the
thickness of the wall. This spacing apart oi
the front and rear panels is effected by tie-rods
42 such as are shown in Figure 4, which extend
through the square aperture 37 in the front-wall
of each box-like horizontal liner-member 33,
which tie-rod is -provided with tongues .and
grooves for.engaging the tongues and. grooves-on
the inner -face -of the bottocm walls .of the liner
member .30, The tie-bars thus partly- fill the
cross-section of the square holes 31, leaving
space for the insertion .of one limb of -another
U-shaped clip -82, the other limb of which en~
zages one of the rectangular apertures 29 in-a
horizontal frame member I8 or i, The U-
shaped .clip .43 thus fulfills the dual function of
maintaining the tie-bar in position and .assisting
inclamping the vanels to-the -horizontal liner-
member 3%, The notching of the tie-rods per-
mits varying thicknesses of walls to be cast by
spacing . the shuttering the reguired distance
apart. It will be appreciated.that.the bars instead
of engaging holes in the liner members 38 might
extend through the horizontal frame member {9
or 11 therein by clins as set out above.

_As will be seen from Figure 10, the vertical
liner 3! is also formed in two parts 44 and 45
which are interconnected by undercut .fongue-
and-slot joints 48 to form a rectangular section
box-like structure the outside faces of which are
flat and are arranged to abut the flat side faces
of the web portions of the upright side frame
members (2 and 3.

As will be seen from Figure 6, the vertical liner
is provided on its rear wall with a number of
square configuration apertures 47, while its side
wall is provided with a number - of rectangular
apertures 48, as seen in Figure 7. The panels are
clamred on either side of the vertical liner 3! by
means of U-shaped clips 48, one limb of each of
which engages oune of the apertures 24 in the
flange 23 of the side frame member 12 or 13 and
the other limb of each of which engages a square
hole 87 in the vertical liner 31.

As will be seen from Figure 10, those limbs of
the U-shaped clips 49 which extend into the in-
terior of a vertical liner abut against a rib 58
formed on the inner wall:thereof.  Since the
abutting faces of the members 12 and 44 and of
the ‘members 13 and 45 are fat means are re-
guired for so locating them that the retaining
walis 18 of two adjacent side by side panels are
in the -same vertical plane. - This means com-
prises a further number of U-shaped clips 51
which are arranged each to have cone limb ex-
tending-through a rectangular.opening 52 in a side
frame. member i2 or {2 and through g -similar
rectangular.opening 48.in the side of the vertical
liner. By these means, each wall of the shutter-
ing may be built up-of accurately aligned panels,
the inner faces. of which provide a substantially
continuous flat retaining wall. .

In order that the shuttering may be readily
taken apart, it is necessary, after the clips have
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been removed, to arrange for the liners to be
lowered out of engagement with the notched tie-
rods 42. For this purpose, removable spacing
members are disposed. between .the :lowermost
horizontal liners and the base ‘on. which they
rest. - Thus, after the removal of the spacing
members and the clips a drift may be entered
into holes previously occupied by. the limbs of
the clips and by tilting the drift theliner is caused
to fall away from the tie-rod. The lowermost
panels can then be removed leaving the upper
ones also free for removal.

‘Figures 11 to 14 show details in connection

with hinged panels arranged to form shuttering
for the corner of a wall.- Figures 11 and 12 show
the inner hinged panel and Flgure 13 the outside
hinged panel.

The outer edge .of each of the two parts of
each panel is flanked by a vertical frame mem-
ber 53 of similar construction to the frame mem-
ber §2 or 13 hereinbefore described, and pro-
vided with apertures for receiving the U-clips
54, such as is shown in Figure 14, for securing
these frame members 53 to the frame member
12 of the other part of the shuttering. Fach of
the upright frame members 83 is held to its panel
by an angle-iron 60.

As will be seen from Figure 12, the two parts
55 and 56 of the inner panel are secured together
by a hinge 57 which permits the two parts of the
panel to be disposed at right angles. Each part
of the hinge is provided with pairs of limbs 58
and 59 between which is loca,ted the panel. A

" Similar arrangement is provided for the outer
panel, as shown in Figure 13, which may be of
larger dimensions.

As indicated above, each upright 53 is secured
to an adjacent upright (2 by U-shaped clips 54,

and the uprights 53 and 12 are additionally held -

in abutting relationship by a further U-shaped
clip 61 which straddles the angle-iron 86 and may

a number of rectangular panels arran'ged in co-
planar alignment, intervening liners between a
set of horizontal edges of said panels, the op-

- posed faces of which liners and of the edges of
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be held in position by a pin passing through the -

hole 62 in these parts.
pose are shown in Figures 1, 2,'3,74, 9 and 10,

whereby the U-shaped clips are prevented from.

being jolted out by vibration.
~ Iclaim:

1. Formwork for casting concrete comprxsmg"
a number of panels arranged side by side with"

intervening locating liners, opposed faces  of
which liners and of the edges of said panels be-
ing provided with interengaging multiple tongues

and grooves extendmg along ‘the whole length”

thereof

‘2. Pormwork for casting concrete comprlsmg
a number of rectangular panels arranged in co-
planar alignment, intervening liners arranged
between one set of parallel edges of said panels,
the opposed faces of which liners and of the

edges of said panels being provided with interen-
gaging multiple tongues and grooves extendmg,

along the whole length thereof. .

3. FPormwork for casting concrete comprlsmg
a number of rectangular panels arranged in co-
planar alignment, intervening liners arranged
between one set of parallel edges of said panels,
the opposed faces of which lihers -and of-the
edges of said panels being provided with inter-
engaging multiple tongues. and grooves extend-

ing along the whole length thereof, a second set

of liners between the set of parallel edges of the
panel at right angles to the first said set, the
opposed faces-of said second set of liners and th'=
edces of said panels being flat.

--4;-Formwork for casting concrete compnsmg f

Holes for a similar pur- °
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said panels being provided with interengaging .
multiple tongues and grooves extending along
the whole length thereof.

5. Formwork for casting concrete comprising
a number of rectangular panels arranged in.co-
planar alignment, intervening liners between a
set of horizontal edges of said panels, the op-
posed faces of which liners and of the edges of
said panels being provided with interengaging
multiple tongues and grooves extending along the
whole length thereof; a . second set of liners be-
tween the set of vertical edges of the panels and
the opposed faces of said second set: of:liner
vertical edges of said panels being flat.

6. Formwork for casting concrete comprising
a number of rectangular panels arranged in co-
planar alignment, intervening locating liners of
rectangular cross-section betwen adjacent edges
of said panels, the opposed faces of which liners
and of the edges of said panels are provided with
interengaging multiple tongues and grooves ex-
tending along the whole length thereof and the
other faces of which liners are coplanar with the
faces of said panels.

7. Pormwork for casting concrete comprising a
number of panels arranged side by side with
intervening locating liners, opposed faces of
which liners and of the edges of said panels being
provided with interengaging multiple tongues
and grooves extending along the whole length
thereof, and clamping means engaging said liners
and panels and adapted to mamtam them in en-
gagement.

8. Formwork for casting concrete comprising
two sets of rectangular panels, the panels of
each set being arranged in coplanar alignment
and the two sets of panels being spaced apart,
intervening locating liners arranged between ad-
jacent edges of the panels of each set, the op-
posed faces of which liners and of the edges of
said panels being provided with interengaging
multiple tongues and grooves extending along.
the length thereof and tie-rods adjustably spac-
ing apart the two sets of panels. .

9. Formwork for casting concrete comprising
a number of panels arranged side by side with
intervening locating liners, opposed -faces of
which liners and of the sdges of said panels being
provided with interengaging multiple tongues
and grooves extending -along the whole length
thereof, and clamping means engaging said liners
and panels and adapted to maintain them in en-
gagement, and tie-rods adjustably engaging the
locating liners of the two sets of panels so as to
space said sets apart.

10. Formwork for casting concrete comprising -
a number of panels arranged side by side with
intervening locating liners, opposed faces of
which liners and of the edges of said panels being
provided with interengaging multiple fongues
and grooves extending along the whole length
thereof and U-shaped clamping members, the

limbs of which respectively engage holes in the . -

panels and in the intervening liners so as to
clamp the liners-and panels together.

© 11. FPormwork for casting concrete comprising
a number of rectangular panels arranged in co-

planar alignment intervening liners arranged be-

tween one set of parallel edges of said panels
the opposed faces of which liners and of the

" edges of said panels ‘being provided with inter~
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7
engaging multiple torigues and grooves:extend-
ing along-the whole length thereof, a second set
‘ef liners ketween the set of parallel edges of the

panel at right:angles to the first said set, the -

opposed . faces of .said second ‘set of liners and
the edges of said panels being fiat, clamping
means between interengaging multiple tongued
and grooved faces to ‘adapt.and maintain them
in-engagement, and other clamping means be-
tween said opposed flat faces adapted to prevent
backward and forward movement between them.

12, Formwork for casting concrete comprising
a :number of panels arranged side by side with
intervening locating liners, opposed faces of
which liners and of the edges of said panels being
provided  with interengaging multipie tongues
and’ grocoves extending along the whole length
thereof, and clampin means engaging said liners
and panels and adapted to maintain them in en-

gagement, and tie-rods adjustably engaging the

locating liners of the two sets of panels so as to
space said sets apart the ends of which tie-rods
ars provided with spaced proejections along one
side thercof adapted io engage spaced projec-
tions forined on said locating liners:

13.  Formwork for casting concrete comprising
two seis of panels each arranged in coplanar
alignment, which two sets are spaced apart, ia-
tervening locating liners arranged between hori-
zontal edges of said panels in each sei, the op-
pesed -faces of which liners and of the edges of
the panels are provided with interengaging mul-
tipte tongues and grooves extending along the
whole length thereof, and which liners and panels

are provided with holes arranged one above the 8

other, U-shaped clamping means arranged with
their two limbs in the holes in the panels and
liners, which holes in the liners are larger than
said limbs, tie<bars arranged in said larger holes
s0 as to extend between the two seis of panels,
which tie-bars are provided with spaced projec-
tions along one- side thereof which engage sim-
ilarly spaced projections on said liners and are
maintained therein by said U-shaped clips.

14. Formwork for -casting concrete compris-
ing a number of rectangular panels arranged in
coplanar alisnment, intervening locating liners
of rectangular cross-section between adjacent
edges of said panels, the oprosed faces of which
liners-and of the edges of said panels are pro-
vided with interengaging multiple tongues and
grooves exiending along the 'wholslength thereof
and the other faces of which liners are coplanar
with the faces of said panels, which rectangular
cross-section liners are formed in two interlock-
ing parts spaced to provide a hollow structure.

15. Formwork for casting concrete comprising
two sets of rectangular panels so arranged that
the panels in each set are in coplanar alignment,
intervening locating liners of rectangular cross-
section hetween adjacent horizontal edges of said
panels, the opposed faces of which liners and of
the edges of said panels are provided with inter-
engaging multiple tongues and grooves exiend-
ingatong the whole length thereof and the other
faces of which liners are coplanar with the faces
of said panels, which rectangular liners are
formed in two interlocking parts to provide a
hollow structure, the inner faces of which op-
posite the outer groove faces are likewise grooved
but in staggered relationship, the side faces of
which hollow aligning members are provided with
holes therein, tie-barsg arranged to extend be-
tween the two-sets of panels through said holes,
which tie-bars are provided with projections
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thereon -arrsnged to engage the" tongues . and
grooves on the inner faces of the horizontal ‘tie-
bars.

16. Formwork. for castmg concrete compns-
ing a number of panels -each comprising a frame
formed of metal members secured together :at
right angles and recessed on:one side to receive
a sheet which lies flush with the faces of said
members, which panels are arranged side by side
with interlocating liners between -said frame
members, opposed faces of which liners and: of
the frame members are provided with interen-
gaging multiple tongues and grooves extend-ing
along the whole Jength thereof.

17. Formwork for casting concrete compns-
ing a number of panels each comprising a.frame
formed of metal members secured together at
right angles and recessed on.one side $o receive
2 sheet which lies flush with $he faces of said
members, which panels are arranged side by
side with intervening locating liners between
said frame members, opposed faces of which
liners and of the frame members are provided
with interengaging -multiple tongues and grooves
extending along the whole length thereof, which
frame members and liners are. provided with
holes opposite one another and U-shaped.clips
engaging those holes and adapted to mainfain
the tongues and grooves of the two. parts in en-
gagement.

18. Formwork. for casting concrete comprls-
ing a number of panels each comprising a frame
formed of horizontal and vertical metal mem-
bers secured together at right angles. and. re-
cessed on one side to receive .2 sheet which lies
flush with the faces of said members, which
panels are arranged side by side with interven-
ing locating liners between said frame members,
opposed faces of which liners and of the metal
members are provided with interengaging mul-
tiple tongues and grooves extending along the
whole length thereof, which horizontal frame

. members are provided on their outer faces with

multiple tongues and grooves engaging. similar
tongues and grooves of the locating liners and
which vertical frame members. are provided with
a web portion extending transversely to the
panel and provided at one end with a flange for
supporting said sheet, and another flange at the
other end provided with apertures and verfical
liners between adjacent vertical members of said
frame also provided with apertures and U-
shaped clips arranged to engage both sets of
apertures.

19. Formwork for casting concrete compris-
ing a number of panels arranged side by side
with intervening locating liners, opposed faces
of ‘which liners and of the edges of said panels
provided with ‘inferengaging multiple
tongues and grooves extending along the whole
length thereof, which panels at the ends of the
rows of panels are each formed in two parts d1s-
posed at an angle to one another.

WILLIAM HAMILTON
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