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1. Formwcrk for surfaces varying in curvature,

including a face sheet adjustable with respect to the
curvature thereof, including girders supporting said face
sheet and further including a boom system composed of
individual boom members applied to the girders in spaced
relationship to the face sheet, the effective 1lergth of
the boom member between the girders and their points of
application being adjustable at the girders to change the
curvature of the facge sheet, and mutually opposed formwork
elements being adapted to be braced by means of formwork
anchor ties, wherein a crosspiece in the form of a boom
member of the boom system is applied to a formwork element
at at least two girders and is simultaneously provided as
an abutment for the formwork anchor tie, said crosspiece
being adapted to be adjusted and located in position at at
least one of the girders it acts upon, adjustment being
effected in the 1longitudinal direction in which said
crosspiece extends and transversely to the orientation of
the girder.
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(57) Abstract

Proposed is a formwork (1) which can be used to produce concrete surfaces of different curvature. The mould has a panell-
ing (2) whose curvature can be adjusted, supports (3) which support the panelling. and a brace structure which is applied to the
supports (3) a certain distance away from the panelling (2) and which is made up of individual brace elements (4. 5) spanning the
gaps between the supports (3). The brace structure is conveniently attached to the sides of the supports (3) remote from the paneil-
ing (2). The curvature of the panelling (2) is varied by altering the effective length of the brace elements (4. 5) between the sup-
ports (3). The formwork elements facing each other on opposite sides of the mould are braced with respect to each other by means
of tie rods (6). A cross-bar (4) is used as the brace element, engaging with a formwark element through at least two sapports (3)
and acting at the same time as a thrust block for a tie rod (6). Each tie rod is thus fitted between two supports, the forces in the tie
rod being transmitted to the supports. The effective fength of the cross-bar can also be varied by displacing its point of attach-
ment along the longitudinal axis of the cross-bar and at right angles to the direction in which the supports run. Thus not only can
the eross-bar be vused as an adjustable brace element to change the curvature of the panelling (2). but it also takes up the tensile
forces in the structure.




(57) Zusammenfassung Eine Schalung (1) fiir verschieden gekriimmie Flichen hat eine bectiglich ihrer Krimmung einwell-
bare Schalhaut (2), diese abstiitzende Triiger (3) und eine an den Triigern (3) mit Abstund zur Schalhaut {2) angreifende, au~ ein-
zelnen die Triiger (3) tiberbriickenden Gurtstiichen (4. 5) gebildete Gurtung. die zweckma8igerweise an den der Schalhaut (2) ab-
gewandten AuBenseiten der Triger (3) befestigt ist. Die Verstellung der Kriimmung der Schalhaut (2) wird durch eine Verdnde-
rung der wirksamen Linge der Gurtstiicke (4, 5) zwischen den Trégern (3) durchgefihrt. Die einander gegeniibersiehenden
Schalungselemente sind mittels Schalungszugankern (6) gegeneinander verspannbar. Dabei greift an einem Schalungselement an
wenigstens zwei Tragern (3) als Gurtstiick eine Traverse (4) an. die gleichzeitig als Widerlager fiir den Schalungszuganker (6) vor-
gesehen ist, der somit zwischen zwei Trigern angeordnet ist und dessen Reaktionskrifte auf die beiden Triger ibenragen wer-
den. Die Traverse ist dabei ebenfalls beziiglich ihrer wirksamen Liinge dadurch verinderbar. dag ihre Befestigungsstelle in ihrer
Lingserstreckungsrichtung und quer zur Orientierung des Trigers verstellbar ist. so daB die Traverse (4) sowohl als verstellbares
Gurtstiick bei der Veranderung der Kriimmung der Schalhaut (2) zur Verfiigung steht. als auch die Spannhrifie aufnimmi.

LEDIGLICH ZUR INFORMATION

Code, dic cur ldenuificierung von PCT-Vertragssiaaten auf den Kopthdgen der Schafien, die
internationale Anmeldungen gemiss dem PCY veritfentlichen.
AT Osterech Fl Fmaland MN Muonpoho
AU Austeahen FR Frankrenh MR Mauritanicn
88 Barbados GA Cralran MW Mulaw
BE Belgen (4:} Verungios Romgrenh NL Nicdurlande
BF Burking Fuso GN Guinga NO Norwogen
8G Bulparien CR Gnechenland PL Polen
B8 Benin Hu Ungirrn 8’ Raumanin
BR Brasihivo 13 Irland ¥rts Rusaisc he Foduration
CA Ranuda 1T Mahien 5D Sudan
CF Zentrale Alrthaniche Repubhb JP Japan SE Schweden
€C Kaago KP Demobratsche Volksrepubhh Korea SN Senegal
CH S e KR Rupubhih Korca Sy Suviut Union
Ct ot d'lvoire Lt 1 iechtensicin ™ Tschad
c™ Kamerun LK S Lankd . TG Togo
Cs Tsehechoslowaker Ly Lusctibury us Veremigle Staaten vun Amcrika
DE* Deutscliland MO Munucu
DK Diancmark MC Mudagashkar
ES Spaitien Ml Mah




Paschal-Werk
G. Maier GmbH
Kreuzbihlstr, 5
D-7619 Steinach

Formwork for Surfaces Varying in Curvature

The invention relates to formwork for surfaces varying in
curvature, including a face sheet adjustable with respect
to its curvature, including girders supporting the face
sheet and further including a boom system camposed of in-
dividual boam members applied to the girders in spaced
relationship to the face sheet, the effective length of
the boom members between the girders and their points of
application being adjustable at the girders to change the
curvature of the face sheet, and mutually opposed formwork
elements being adapted to be braced by means of formwork
anchor ties.

Such formwork is known fraom German Patent Specification No.

24 26 708. In that reference, the boom members are formed by
oppositely threaded tie rods engaging with a threaded sleeve
on either side, so-called turnbuckles, rotation of the sleeve =
bringing about the desired change in length. On account of the
distance of the boom members from the face sheet, the curva-
ture of the face sheet can be changed through such a change

in length. In each case one end of the rod engages a girder
and it is necessary for the mutually opposed girders of the
formwork elements to be braced together by means of formwork
anchor ties in order that the distances of the mutually opposed
formwork elements are maintained, particularly when the concrete
is being poured in. This fonmwork has proved successful,
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but requires a relatively large number of formwork anchor
ties because these are present on each girder.

Formwork having a face sheet changeable with respect to its -
curvature is already known from European Patent Specification
No. 0 139 820, in which no formwork anchor ties whatsoever

are provided for‘the.mutually opposed formwork elements. This
signifies, however, that the formwork elemonts of the mutually
~opposed surfaces are campletely separate fram each other, so
that the slightest inaccuracies during erection lead to devia-
tions in the thickness of the wall to be concroted. In addition,
during the process of concrete placement there is the danger"
that - thrcuogh the concrete often poured in suddenly and quickly
- formwork walls, which may initially have been accurately in
position, beccme misaligned or moved. This likewise results in

inaccuracies to the finished concrete wall.

The cbject underlying the invention is therefore to provide
formwork of the kind mentioned at the outset, which needs
fewer formwork anchor ties but wherein provisicon is neverthe-
less made for the mutually opposed formwork elements to be
braced together.

This—obiect— omoLish et e .
boom member of the boom system is applied to a formwork ele at

an abutment

i1ig adapted to be

gast one of the girders it

at Teast two girders and is simultaneously provided
for the formwork anchor tie, the crosspiece

adjusted and located in position at a
acts upon, adjustment being ef ed in the longitudinal direction
in which the crosspiece»ﬂxfggas and transversely tc the orientation

of the girder.

is manner, crosspieces may serve to adjust the distance of
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According to this invention there 1is provided
formwork for surfaces varying in curvature, including a
face sheet adjustable with respect to the curvature
thereof, including girders supporting said face sheet and
further including a boom system composed of individual
boom members applied to the girders in spaced relationship
to the face sheet, the effective length of the boom member
between the girders and their points of application being
adjustable at the girders to change the curvature of the
face sheet, and mutually opposed formwork elements being
adapted to be braced by means of formwork anchor ties,
wherein a crosspiece in the form of a boom member of the
boom system is applied to a formwork element at at least
two girders and is simultaneously provided as an abutment
for the formwork anchor tie, said crosspiece being adapted
to be adjusted and located in position at at least one of
the girders it acts upon, adjustment being effected in the
longitudinal direction in which said crosspiece extends
and transversely to the orientation of the girder.

In this manner, crosspieces may serve to adjust the
distance ©f the girders and thereby to change the
curvature and also simul-
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taneocusly serve as an abutment for a formwork anchor tie
between two girders, halving the number of formwork anchor
ties as compared with a solution having tie points at each
girder. Nevertheless, the reaction forces of the formwork
anchor tie can be introduced into the two girders adjacent
thereto by way of the crosspiece. In an advantageous way
the design of a boam portion or boom member as a crosspiece
capable of transferring forces arising transversely to the
path it takes can hence give the boom member a dual function.
preferred
It is euitable- if the abutment location for the formwork
anchor tie is srranged on the crosspiece between the loca-
tions at which the crosspiece is fastened to two adjacent
girders and the crosspiece rests against and preferably laps
over the girders particularly at the sides thereof averted
from the formwork. The crosspiece hence bridges two girders
ard can transfer the tension forces emanating from the form-
work anchaor tie to the back of the two girders approximately
evenly.

The crosspiece may be provided with an adjusting spindle with
whicly a relative movement between the crosspiece and the girder
the latter acts upon can be performed by means of a nut which
is fastened particularly in a detachable manner to the girder
and co-operates with the spindle. This represents a particularly
simple possibility of relative lengthwise adjustment between
two girders at the crosspiece, without the crosspiece itself
having to be of telescopic-like design. The respective effec-
tive length of the crosspiece and its projecting length re-
lative to the girder is altered merely with the aid of the
adjusting spindle.

../4



For an effective transfer of the transverse forces from

the crosspiece to the girder in the area of the adjusting
refeﬂ‘eg

spindle, it isk-gu-itabi-e- if a guideway provided on the cross-

piece is an elaongated hole which is arranged in the lang-

itudinal direction in which the crosspiece extends so as

to be parallel to the spindle at least in the working area

thereof.

Arranged or the girder there may be a guide bolt or the like
which traverses the elongated hole and on the one hand is
connectable - preferably detachably - to the girder, part-
iomlarly by way of a strap, flange or the like, and on the
other hand carries the nut for the adjusting spindle anchored
o the aosspiece. . Henece, through rotation of the adjusting
spindle arranged parallel to the crosspiece, the adjusting
spindle itself together with the crosspiece can be adjusted
relative to the mut in the longitudinal direction, through
which the bolt carrying the nut is moved within the elongated
hole, so that thereby the respective effective length of the
crosspiece is changed at the girder. This nevertheless leads
to very easy handling and in addition is capable of transferr-
ing the forces encountered well.

It is particularly advantageous if the formwork element has

an even number of more than two girders, particularly parallel
ones, and in each case one girder directly adjacent to the
edge of the formwork element is connected, via the crosspiece,
to the second girder which is in turn adjacent to the first
one, and if the pairs of girders thus formed are interconnected
by way of a turnbuckle adjustable in its length as a further
boam member. Therefore on a formwork element crosspieces alter-
nate with a turnbuckle, no formwork enchor tie being required
at the turmbuckle because such can be supported at the cross-
piecesjoined to the latter.

../5



A formwork element which handles well with respect to its
size ensues if it is provided with four approximately
parallel girders and the two girders in each case near
the edge are bridged and connected by crosspiecesand if
the girders adjacent to each other in the centre area of
the formwork elament are comnected by a turnbuckle cant-
inuing the boom system. Such a formwork element with four
girders hence has a boar system with two crosspieces and
a turnbuckle continuing the latter and requires only two
formwork anchor ties instead of double as many of them
engaging all four girders.

For connecting the crosspieces to the girders it is advan-
tagecus if the crosspieces are applied, via joints, to
abutment members connectable to the girders, particularly
detachably, so that the boom system can also be removed
again.

Suitably, the turnbuckles arranged in each case between

two crosspieces belonging to a boam system are jointed to
the confronting ends of the crosspieces, so that the turmn-
buckles and the crosspieces form a virtually continuous chain
of boaoms which, by virtue of the jointed mountings, alsa
allows adaptation to different curvatures of the face sheet.

If the crosspieces have a projecting length relative to the
girders they connect, the turnbuckle may be jeointed to the
confronting projecting ends of two crosspieces. In this way,
sufficient room for this joint and at the same time a fimm
support of a crosspiece at two girders is produced.

Developments of the invention and particularly the arrangement
of the adjusting spindle at the crosspiece, as well as the



crosspiece itself, form the subject matter of further
claims.

In particular, claim 13 recites a measure allowing spindles
of the smallest possible size to be used, because in the
arrangement of claim 13 they are subjected to a tensile
force when the curvature is altered for a smaller radius
of curvature and therefore they have to be designed essen-
tially only for sustaining such tensile forces.

Formwork for curved surfaces - permitting formwork elements
to be accurately braced together, without a formwork anchor
tie having to be applied to each formwork girder, and wherein
nevertheless the amvature is adjustable virtually at will
so that curved walls can be concreted very accurately -
results particularly from the features and measures described
above and recited in the claims being combined singly or
severally.

An exemplified embodiment of the invention is described in
further detail below with reference to the drawings in which,
partly in schematic form,

Fig. 1 is a plan view of curved formwork with two mutually
opposed formwork elements braced together, the face
sheets thereof being in curvilinear, parallel relation-
ship,

Fig. 2 is a plan view and

Fig. 3 is a longitudinal section of a crosspiece to be arranged
at the ocuter curvature of the farmwork, including the
ancharing means for joining to the formwork element and
an adjusting spindle which is applied thereto and is
directed from the end towards the centre,

7



Fig. 4 is a plan view and

Fig. 5 is a longitudinal section of a crosspiece for fittina
to the inner curvature of the formwork of Fig. 1, the
adjusting spindle with the free end thereof being direct-
ed towards the end of the crosspiece and the anchorage
of the spindle being arranged in spaced relationship to
that end.

Formwark, designated altogether 1, permits adaptation to surfaces
of varying curvature and accordingly has & face sheet 2 adjust-
able with respect to its curvature. The face sheet 2 is supported
and stiffened by girders 3 of trapezoidal cross section and
applied to the girders 3, in spaced relationship to the face
sheet 2, there is at least one chain of booms or boom system
camposed of individual boom members 4 and 3, possibly a plurality
thereof staggered over the height. The effective length of the
boom members 4 and 5 between the girders 3 is adjustable, so that
therebhy the curvature of the face sheet 2 can be set. It is
apparent fram Fig..1 that the motually opposed formwork elements
consisting of face sheet 2 and girders 3 are adapted to be braced
together hy means of formwork anchor ties 6.

It becomes clear particularly in the light of Fig. 1 that a
crosspiece in the form of boom member 4, accordingly referred
to in the following as “crosspiece 4" is applied to a formwork
element at two girders 3 and simultaneously serves as
an abutment for a formwork anchor tie & arranged between two
girders 3. The crosspiece 4 is adapted to be adjusted and located
in position at at least one of the girders 3 it acts upon, ad-
justment being effected in the longitudinal direction in which
the crosspiece extends and transversely to the orientation of
the girder 3, so that the girders are drawn together or moved
apart with their outsides averted fraom the face sheet 2 and
thereby the curvature of the face sheet 2 can be changed.
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The abutment location for the formwork anchor tie 6 is
arranged on the crosspiece between the locations at which
the crosspiece is fastened to two adjacent girders 3,
particularly approximately medially therebetween, and in
the embodiment of Figs. 3 and 5 takes the form of a long-
itudinal slot 4a. Therefare, changing the effective length
of the crosspiecr and the distance of the qutsides of the
girders 3 does not affect the position of the formwork
anchor tie 6, or conversely the adjustment at the cross-
piece 4 is not impeded by the formwork anchor tie 6. Hence,
even when the crosspiece 4 varies in effective length, the
reaction forces of the formwork anchor tie 6 are introduced
virtually evenly and with approximately equal magnitude
into the girders 3 adjacent thereto.

According to Figs. 2 te 5, the crosspiece 4 is provided with

an adjusting spindle 7 with which a relative movement between
the crosspiece 4 ard the girder 3 the latter acts upon can be
performed by means of a nut 8 which is fastened particularly

in a detachable manner to the girder 3 and co-operates with

the spindle 7. A guideway in the form of an elongated hole 9

is provided on the crosspiece 4 and runs in the longitudinal
direction in which the crosspiece 4 extends so as to be parallel
to the spindle 7 at least in the working area thereof. Arranged
on the girder 3 is a quide bolt 10 which traverses the elongated
hole 9 and on the one hand is connected to the girder 3 by way
of a strap 11 or a flange and on the other hand carries the nut
8 for the adjusting spirdle 7 anchored to the crosspiece 4. If
now the adjusting spindle 7 is turned by way of its hexagon 12,
this also brings about an axial adjustment of the adjusting
spindle 7 relative to its nut 8, altering the distance between
the guide bolt 10 and a retaining bolt 13 fastened to the parallel
girder 3 and thereby the effective length of the crosspiece 4.
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Thus the outsides of the girders 3 are moved together or
apart, resulting in a change in the curvature of the face
sheet 2.

In the examplified embcliment, the two formwork elements to
be seen in Fig. 1 in each case have an even number of more
than two, ramely four parallel girders 3 and in each case

two girders 3 directly adjacent to the edge of a formwork
element are connected and bridged by crosspieces 4, while

the pairs of girders thus formed are interconnected by way

of a turnbhuckle adjustable in its length as a further boom
member 5. Therefore the distance of the two girders 3 situated
at the confronting ends of the crosspieces 4 can also be alter-
ed, so that the entire curvature of the face sheet 2 can be
adjusted largely evenly.

In order to be able to carry cut this change in curvature
without resistance at the boom system, the crosspieces 4

are applied, via joints, to abutment members to which the
straps 11 belong, the latter being traversed by bolts 10 and
13. These abutment members 14 are for their part detachably
connectable to the girders 3so that the boom system can zlso
be removed.

The turnbuckles 5 arranged in each case between two Crosspieces
4 belonging to a boom system are for their part jointed at 13a
to the confronting ends of the crosspieces 4, so that the chain
of booms is closed and is adaptable well to the curvature. The
crosspieces 4 arranged at the outside of the girders 3 have a
projecting length relative to the girders 3 they connect and
the turnbucklie 5 is jointed to the confronting projecting ends
of two crosspieces 4.

VALY
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It is to be seen particularly in Figs. 2 and 3 as well as
Figs. 4 and 5, that the adjusting spindle 7 at the cross-
piece 4 is arranged parallel to the elongated hole 9 and
with one end is mounted to a holding web 15 of the cross-
piece 4 so as to be rotatable but fixed in the axial direc-
tion and engages with the block which is carried by the guide
bolt 10 and forms the spindle nut §so that when the spindle

7 turns the block is shifted relative to and in the direction
of the elongated hole 9.

The adjusting spindle 7 also carries lock nuts 16 lockable
relative to the adjusting nut 8 and/or the web 15, so that
the respective set position can be fixed in such a way that
vibrating of the concrete or other dynamic loads does not
lead to an unintentional misplacement of the envisaged
curvature of the face sheet 2.

In the light of Fig. 1 as well as in the light of Figs. 2

and 3 on the one hand and Figs. 4 and 5 on the other hard,

it is to be seen that different crosspieces 4 are provided,
depending on whether they are designated for arrangement at
the inside of a curvature of the formwork 1 or at the outside.
In the case of a crosspiece 4 for arrangement at the inside
of a curvature, the adjusting spindle 7 according to Figs. 4
and 5 is directed with its free end towards that end of the
crosspiece 4 which points to the edge of the formwork element.
In the case of a crosspiece 4 for the outside of a curvature
of the formwork, the spindle 7 according to Figs. 2 and 3 is
mounted at the end of thé crosspiece 4 and points with its
free end towards the centre of the crosspiece 4. By this means
it is achieved that these spindles 7 are subjected only to
tensile stress by the curvature being set and by the reaction
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forces resulting fram the curvature and they therefore
have to be less amply dimensioned than if they also had

to sustain compressive forces.

Figs. 3 and 5 show that the crosspieces 4 may have coupl-
ing points or bearings 17 and 18 e.g. for platform brackets
and ground supports, through which an additional function
can be assigned to the crosspieces. Since the crosspieces

4 are themselves very flexurally stiff on account of their
double T-shaped profiling with an inner double web and are
very firmly anchored through the formwork anchor ties on
the one hand and through the fixation to the girders 3 on
the other hand, they can also transfer corresponding addi-
tional supporting and retention forces. Hence the cross-
pieces can serve to change the effective length of a boam
portion 4 between twe girders 3, as well as to sustain the
tehsion forcz=s of the formwork anchor ties, as well as finally

also to hold platform brackets or ground supports.

Fig. 1 also shows that in each case in the edge area of a
formwork element a turnbuckle 20 or like element is provided
which is directed from the girder 3 at the outside thereof
averted from the face sheet 2 and/or fram the holding device
for the crosspiece 4 towards the adjacent formwork edge 19

and is jointed thereto, the turnbuckle or like element serving
to set the round form or curvature of the edge area of the face
sheet 2 next to a girder 3. These turnbuckles 20 serving to set
the round form of the edge of the face sheet 2 may be vert- ‘
ically offset relative to the crosspieces4 in the longitudinail
direction of the girders 3.
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The formwork 1 for surfaces varying in curvature has a
face sheet 2 adjustable with respect to its curvature,
girders 3 supporting the face sheet and applied to the
girders 3, in spaced relationship to the face sheet 2,
there is a boom system which is composed of individual
boom members 4 and 5 bridging the girders 3 and is suit-
ably attached to the girders 3 at the outsides thereof
averted from the face sheet 2. Adjustment of the curva-
ture of the face sheet 2 is carried out by altering the
effective length of the boom members 4 and 5 between the

girders 3. The mutually opposed formwork elements are

‘adapted to be braced together by means of formwork anchor

ties 6. A crosspiece 4 in the form of a boom member is
applied to a formwork element at at least two girders 3 and
simultaneously serves as an abutment for the formwork
anchor tie 6, the latter therefore being arranged between
and having its reaction forces transferred to two girders.
The crosspiece is likewise changeable in its effective
length by its fastening location being adjustable in the
longitudinal direction in which the crosspiece extends and
transversely to the orientation of the girder, so that the
crosspiece 4 is available both as an adjustable boom member
in altering the curvature of the face sheet 2 as well as

sustaining the tension forces.

It is also apparent from Figs. 2 and 3 on the one hand and-
Figs. 4 and 5 on the other hand that the guide bolt 10 is pro-
vided on either side in the area of an otherwise round portion
with a surface or flattening 10a resting against the edges of
the respective elongated hole 9. By this means, the forces are -
introduced from the boom members 4 into the qirders 3 via

the surfaces or edges of the elongated hole 9-to Fhe surface
or flattening 10a mentioned of the guide bolt 16 and fraom the

«s/13
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latter, in turn, via the round form of the guide bolt 10
into the hole of the strap 11. Thereby line or point con-
tact and corresponding overloading are avoided.

- Claims -



THE CLAIMS DEFINING THE INVENTION ARE AS FCLLOWS:

1. Formwork for surfaces varying in curvature,
including a face sheet adjustable with respect to the
curvature thereof, including girders supporting said face

5 sheet and further including a boom system composed of
individual boom members applied to the girders in spaced
relationship to the face sheet, the effective 1length of
the boom member between the girders and their points of
application being adjustable at the girders to change the

10 curvature of the face sheet, and mutually opposed formwork
elements being adapted to be braced by means of formwork
anchor ties, wherein a crosspiece in the form of a boom
member of the boom system is applied to a formwork element
at at least two girders and is simultaneously provided as

15 an abutment for the formwork anchor tie, said crosspiece
being adapted to be adjusted and located in position at at

cm e =

E least one of the girders it acts upon, adjustment being
effected 1in the 1longitudinal direction in which said
crosspiece extends and transversely to the orientation of

20 the girder.
2. Formwork as claimed in claim 1, wherein the
e abutment location for the formwork anchor tie is arranged

KR on the crosspiece between the 1locations at which said

:K _ crosspiece is fastened to two adjacent girders,

' ::25 particularly approximately medially therebetween and

preferably takes the form of a longitudinal slot.

3. Formwork as claimed in claim 1 or claim 2,
wherein the crosspiece is provided with an adjusting
spindle with which a relative movement between the

30 crosspiece and the girder the 1latter acts upon can be

performed by means of a nut which is fastened particularly
in a detachable manner to the girder and co-operates with
the spindle.

4. Formwork as claimed in claim 3, wherein a

35 guideway provided on the crosspiece is an elongated hole

which is arranged in the longitudinal direction in which
the crosspiece extends so as to be approximately parallel
~ to the spindle at least in the working area thereof.

5. Formwork as claimed in «claim 4, wherein




arranged on the girder is a gquide bolt or the like which
traverses the elongated hole and on the one hand 1is
connectable to the girder, particularly by way of a strap,
flange or the like, and on the other hand carries the nut

5 for the adjusting spindle anchored to the crosspiece.

6. Formwork as claimed in any one of claims 1 to

5, wherein the formwork element has an even number of more
than two girders, particularly parallel ones, and in each
case one girder directly adjacent to the edge of the

10 formwork element is connected, via the crosspiece, to the
second girder which is in turn adjacent to the first one,
and the pairs of girders thus formed are interconnected by
way of a turnbuckle adjustable in its length as a further
boom member.

15 7. Formwork as claimed in any one of claims 1 to
6, wherein a formwork element is provided with four
approximately parallel girders and the two girders in each
case near the edge are bridged and connected by cross
pieces and ‘the girders adjacent to each ©other in the

' 20 centre area of the formwork element are connected by a
turnbuckle continuing the boom system.

8. Formwork as claimed in any one of claims 1 to
iy 7., wherein the crosspieces are applied, via joints, to
abutment members connectable to the girders, particularly
.. 25 detachably.

'H:H 9. Formwork as claimed in any one of claims 6 to
8, wherein the turnbuckles arranged in each case between
two crosspieces belonging to a boom system are jointed to
the confronting ends of the crosspieces.

30 10. Formwork as claimed in any one of claims 5 to
9, wherein the guide bolt is provided on either side with
a surface or flattening resting against the edges of the
elongatesd hole.

11. Formwork as claimed in any one of claims 5 to

35 19, wherein the adjusting spindle at the crosspiece is
arranged parallel to the elongated hole and with one end
is mounted to a holding web of the crosspiece so as to be
rotatable and engages with the block which is carried by

A |- N the guide bolt and forms the spindle nut.
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12. Formwork as claimed in any one of claims 3 to
11, wherein the adjusting spindle carries a 1lock nut,
particularly one lockable relative tot he adjusting nut.

13. Formwork as claimed in any one of claims 3 to
12, wherein in the case of a crosspiece for arrangement at
the inside of a curvature of the formwork, the adjusting
spindle is directed with its free end towards that end of
the crosspiece which points to the edge of the formwork
element, and that in the case of a crosspiece for the
outside of a curvature of the formwork, the spindle is
mounted at the end of the crosspiece and points with its
free end towards the centre of the crosspiece.

14, Formwork as claimed in any one of the
preceding claims, wherein the crosspieces have coupling
points or bearings for platform brackets and/or ground
supports.

15. Formwork as claimed in any one @¢f claims 6 to
14, wherein in each case in the edge area of a formwork
element a turnbuckle or like element is provided which is
directed from the girder at the outside thereof averted
from the face sheet and/or from the holding device for the
crosspiece towards the adjacent formwork edge and is
jointed thereto, said turnbuckle or 1like element serving
to set the round form of the edge area of the face sheet
next to a girder.

16. Formwork as claimed in any one of claims 6 to
15, wherein the turnbuckles serving to set the round form
of the edge of the face sheet are offset relative to the
crosspieces in the longitudinal direction of the girders.

17. Formwork substantially as hereinbefore
described and illustrated.

DATED: 21 July 1994

PHILLIPS ORMONDE & FITZPATRICK

Attorneys for: 99 ’tp :}W
PASCHAL-WERK G. MAIER GmbH
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Astract

Proposed is a formwork (1) which can be used to produce
concrete surfaces of different curvature. The mould has a
panelling (2) whose curvature can be adjusted, supports (3)
which support the panelling, and a brace structure which is
applied to the supports (3) a certain distance away from the
panelling (2) and which is made up of individual brace elements
(4,5) spanning the gaps between the supports (3). The brace
structure is conveniently attached to the sides of the supports
(3) remote from the panelling (2). The curvature of the
panelling (2) is varied by altering the effective length of the
brace elements {(4,5) between the supports (3). The formwork
elements facing each other on opposite sides of the mould are
braced with respect to each other by means of tie rods (6). A
cross—bar (4) is used as brace element, engaging with a
formwork element through at least two supports {3) and acting
at the same time as a thrust block for a tie rod (6). Each tie
rod is thus fitted between two supports, the forces in the tie
rod being transmitted to the supports. The effective length of
the cross-bar can also be varied by displacing its point of
attachment along the longitudinal axis of the cross-bar and at
right angles to the direction in which the supports run. Thus
not only can the cross-bar be used as an adjustable brace
element to change the curvature of the panelling (2), but it
also takes up the tensile ferces in the structure.
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