Formwork f-or Surfaces Varying in Curvature The invention relates to
formmrk for surfaces varying in curvature, including a face sheet
adj ust ablie with respect to its curvature, including girders supporting the
facesxsheet and further including a boon1sy§_en1conposed of in- dividual

e

boom nenbers applied to the girders in spa
the effective |l ength of the boom nenbers between the girders and

sheet ,

2d rel ationship to the face

their points of application being adjustable at the girders to change the
curvature of the face sheet, and nutually opposed formwrk el enents being
adapted to be braced by neans of formaork anchor ties. Such formwork is
known from German Patent Specification No. 24 26 708. In that reference,

t he boom nenbers are fornmed by oppositely threaded tie rods-engaging with a
t hreaded sl eeve on either side, so-called turnbuckles, rotation of the

sl eeve bringing about the desired change in I ength. On account of the

di stance of the boom nenbers fromthe face sheet, the curva- ture of the
face sheet can be changed thro%gh such a chan einle I n each case one

end of the rod engages a
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opposed girders of the fornmork el ements to be braced together by neans of
formwork anchor ties in order that the distances of. the nutually opposed
formwork el ements are maintainedparticularly when the concrete is being

poured in.

Thi s f or miek imeentpen wedates tosEtmwork 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 composed of in-
dividual boom members applied to the girders in spaced
rehﬂjcmshipixathe 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 from 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 copposed 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 formwork has proved successful,



- 2- but requires a relatively | arge number of formark anchor ties
because these are present on each girder. For mwr k having a face sheet
changeable with respect to its curvature is already known from European

Pat ent Specification No. 0 139 820, in which no formwrk anchor ties

what soever are provided for the nutually oppgsed formwrk el enents. This
signifies, however, that the formwrk el enents of the nutually opposed
surfaces are conpletely separate fromeach other, so that the slightest
i"naccuraci es during erection lead to devia- tions in the thickness of the
wall to be concreted. In-addition, during the process of concrete_ placenent
there is the danger hubarequires sugelativelbiares aumber: of pERIwWark rnsheden| y
and quickly - for ”"‘Délﬁs"@céése \mégé'lg% fégéﬁtqgnl ¥adipyerdigen accurately in
position, -becone msaligned or nove f% 't kew se results in inaccuracies
to the finished concrete wall. The object underlying the invention is

therefore to provi decaidPORdcidh é%c&'ﬁ%e%@éﬂ@hﬂlh&eﬁyé&ﬁto ¥éd ch

needs fewer formwrk anchor tles but mherel [OVi Sion_i S neyert, Iess
made for the nutual ISACEpEeets AOFRRW Eurepssn Prteoky ﬁ%‘f
This object is accome.ighad 820 tmtwhacﬁrr%sanmklnmbf timsnwit{tswebadm

menber is applied to a for at_least two qir d

si mul t aneousl y prowad'ﬁdp%’n%éag 1¥r@@8ﬁr@ﬂ"§gﬁ¥c%§%§%“§§: ?ﬁéﬁ
crosspi ece bei ng adayiyaifies, bmwem;,sthaita:hé famabsd elamgnds of drheamutuallyast
one of the girders i gggg EF%f t

| ongi t udi nal d|rectf%ﬁ8$&fﬁ#$%% The cro sglégg € t%s ande?ggﬁgégfséfy to
the orienta- tion ofthahethgi skightest |inacqirackes during epeelpicncdeadntp d3fde to
adj ust the distance @Qfns in the thickness of the wall to be concreted. In addition,

durihg the process of concrete placement there is the danger
that - through the concrete often poured in suddenly and quickly
- formwork walls, which may initially have been accurately in
position, become misaligned or moved. This likewise results in
inaccuracies to the finished concrete wall.

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

This cbject is accomplished in that a crosspiece in the form '6f
a boom member is applied to a formwork element at at least two
girders and is simultaneously provided as an abutment for the
formwork ‘anchor tie, the crosspiece being adapted to be adjusted
and located in position at at least cne of the girders it acts
upon, adjustment being effected in the longitudinal direction
in which the crosspiece extends and transversely to the orienta-
tion of the girder.

In this manner, crosspieces may serve to adjust the distance of
the girders and thereby to change the curvature and also simul-



the girders and thereby to change the curvature and al so sinul - _

- 3- taneously serve as an abutnent for a formmrk anchor tie between two
gi rders,vhal ving the nunmber of formmork anchor ties as conpared with a

sol ut.ion having tie points at each girder. Neverthel ess, the reaction
forces of the formwrk anchor tie can be_ introduced into the two girders
adj acent thereto by way of the crosspiet® |n an advantageous way the
design of a boom portion or boom nmenber as a crosspi ece capabl e of
transferring forces arising transversely to the path it takes can hence
~give the boom nenber a dual function. It ‘is suitable if the abutnent

| ocation for the fiemevesly sachohast are abatmentafiged Gormork cansbepi wiee bet ween

the | oca- tions at_which.the crosspi.ece.is S e ] girders
and the crosspiecéx¥¥§?§tﬁ@a?ﬂ?@rﬁthgV@FEF%§ﬂ§‘ ap§¥g§%r_t e glrggrs
particul arly at theiesi aeanharesbivitlyer setutfionrhavisg fenpeints aheaghosspi ece

hence bridges two gi r r f e, t f ting
de’ St ;igs%hgﬂgag%%gfl £BREES e B FBnRY
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fromthe form work anchor . the two girders _approxi mately
evenly.  The crosuisher ctigagam depintroduged aﬁ%leamgﬂm‘af%sﬁ?%%e%th

which a rel ative nRueEBdhyahyRENthd *reEESiIERESCE ai hdvantaidoisrwdyhe | atter
acts upon can be perforned by neans of  a -nut which i,s fastened %ﬁuticularly

in a detachabl e nefifefesion Ak &PPER PAHOR SXBAFLIEERE BR ] E°R e. This
represents a participadlé \ofstiaisfepoin) Horddsy anfsingl ttanseetsaiyt toithe

tsel f having to DR L REER G, e, SRS iR T, thalgn A ERIBATT

| ength of the crosspiece-and its projecting length re- lative to the girder

s altered merely w4l £0Q-g1d % thdSRthdti 186tSBhNALL the formwork |
anchor2tu{is_arnxmmd 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 ﬁmmmork.1hé<xx85phaxahemxabrﬂkxs two girders
and can transfer the tension forces emanating from the form-
work anchor tie to the back of the two girders approximately
ewaﬂy.

The crosspiece may be provided with an adjusting spindle with
which 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 Spﬁmikh 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 fromthe
crosspiece to the girder in the area of the adjusting spindle, it is
suitable™f a gui deway provided on the cross- piece is an elongated hole
which-is arranged in the long- itudinal direction in which the crosspiece
extends so as to be parallel to .the spindle at |least in the working area

t her eof . Arranged on the girder there nay4be a guide bolt or the like
whi ch traverses the el ongated hole and on the one hand is connectable -
preferably detachably - to the girder, part- icularly by way of a strap,
flange or the like, and on the other hand carries the nut for the adjusting
spi ndl e anchored to the crosspiece . Hence, through rotation of the

adj usting spindle ar ?é%uré‘ltr%ﬂs r ?Q.gé
spindle itself togetﬁg? e crossd%%ggfgg%§be adj uste #atlve to the
nut in the |ongitudi 8¢ @osénﬁcsnto tthe ctighenhire khe rreBoPf ther 2dius§inde nut

is nmoved within the gLppnal etk hal suitagid 'ﬁtad&ﬁﬁ oREviRIANER t théCcross-
effective length of the crossplece is_ch ange glrder This -

neverthel ess | eads t 8i9e® yiScas plangaied dplenthich a&ﬁr‘t‘-’?ﬁ‘iﬁq dncthe, JeRg v
transferr- ing the thﬁ&ﬁlaQr@ﬂé&tﬂrﬁng\ﬂhEh thé brb&ﬂ%éléweﬁdé)so as

advant ageous if the formwork n has a n.nu nor.e, t han two
girders, particul arl yO% BaFat %ﬁgngﬁ S Py % lﬁﬁgg HgmeFHEV@H??%thy
adj acent to the edgethérddfe formwrk el enent 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 forned are |nterconnected by way of a
t ur nbuckl e adj ust abl éxrangefison &hgtdirder dthiege tieyr b coguidertiodt Ghéhefldke on

gniﬁ;?""ﬂg glaleggnﬁ eg&ﬁf@g%séétﬁ{e elicBtdh Hy18 drdd BRUGHH Gne HankOfdmior K
connectable - preferably detachably - to the girder, part-
icularly by way of a strap, flange or the 11ke, ard on the
other hand carries the nut for the adjusting spindle anchored
o the aosspiece. . Hence, 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 nut 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
Cmés, and in each case one girder directly adjacent to the
edge of the formwork element is comnected, 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

' boom member. Therefore on a formwork element crosspieces alter-
nate with a turnbuckle, no formwork anchor tie being required
at the turnbuckle because such can be supported at the cross- -
piecesjoined to the latter.



at the turnbuckl e because such can be supported at the cross- piecesjoined
to the latter. A formwork el ement which handles well wth
respect to its size ensues if it is provided with four -approxi mately
paraliel girders and the two girders in each case near the edge are bridged
and connected by crosspiecs and if the girdegss adjacent to each other in
the centre area of the formwrk el enent are connected by a turnbuckle cont-
i nuing the boom system Such a formmrk elenment with four girders hence has
a ' boom systemwi th two crosspi eces and a turnbuckle continuing the latter
and requires only two formvmrk anchor ties instead of double as many of
them engagi ng all four girders. For connecting the crosspieces to the
girders it is advan- Adyeowerk elementcwiidphantiesared lapitih sespertatg ditats, to

abut ment menbers conn Q|1§: @.‘ER& %Hdlf’l n&?fnﬁ ly, so
that the boom system %gén a ésgéﬂﬁ 3 de&)%&k ui t 5%6 Eﬁrnbuckl es
arranged in each casepaé@tl\lebrglﬁd%‘f%la@@siﬁ'iee géﬁfﬂ%ﬁgﬁh GASSoRFAS Y St em

are jointed to the copid @aké NEeChERigeA drde cEirketdd By CSrosEpiéddbnd g turn-
buckl es and the crosspi eces forga wrtuallgtll ntlnuo S c aln of bo ns

whi ch, by virtue of tH® %
di fferent curvatures tHe tfbﬁmfo’iﬁeemt are b&ﬁehﬂe&hgsamnmﬂevm-

projecting length rel atlve he |r ers t%} onne the g}@?t&ﬁ#e may
be jointed to the con &h féé thi.s
way, glrders hence has a boom systan w1th two crosspleces 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-
tageous 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 boom system are jointed to

the confronting ends of the crosspieces, so that the turn-
buckles and the crosspieces form a virtually continuous chain
of boams which, by virtue of the jointed mountings, also
a_llcws 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 jointed to the
confronting projecting ends of two crosspieces. In this way,
sufficient room for this joint and at the same time a firm
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



sufficient roomfor this joint and at the sane tinme a firm support of a

crosspiece at two girders is produced. Devel opnments of the invention and
particularly the arrangenent of the adjusting spindle at the crosspiece, as
wel Iy as the - 6- crosspi ece itself,

formthe subject matter of further clains. =67n particular, claim13
recites a nmeasure allow ng spindles of the snallest possible size to be
used, because in the arrangenent of claim 13 they are subjected to a
tensile force when tthe curvature is altered for a snmaller radius of
curvature and therefore they have to be designed essen- tially only for
sust ai ning such tensile forces Fopmwork for .curve rfea -_permtting
formwork el enments t oCTRESRLEH é’Eiﬁl)#'b'r%bS‘h? ek ,na%téﬁgfjft ﬁgﬁrfhg}-m/\mk
anchor tie having toclkamgpplied to each formmrk girder, and wherein
neverthel ess the curvature is adjustable virtually at will so that curved
wal | s can be concreted very accurately - results particularly fromthe
features and neasur emn gastidulad, allaie thdecitsst 8dndasuré aldowing spindgs
conbi ned singly or se I%& | L§.J Qe Hvent i on
I's described in furtﬁ%ﬁ:rh%e allﬁe%é{bggvé%%éeﬁegpg%e to the gﬁ%ﬁr_\ﬂg&/i n
which, partly in schammngendrdr af clagngl3 they axepsuy) egtedy ter a ckAnFdde f or mor k
with two mutually  gorce 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 curvature is adjustable virtually a}: 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 outer curvature of the formwork, including the
anchoring means for joining to the formwork element and
an adjusting spindle which is applied thereto and is
directed from the end towards the centre,



opposed formwrk el ements braced together, the face sheets t hereof
being in curvilinear, parallel relation- shi p, Fig. 2 is a plan
view and * Fig. 3 is a longitudinal section of a crosspiece to be arranged
at the outer curvature of the formwrk, including the anchori ng
means for joining to the formwrk el enent, and an adjusting spindle
which is applied thereto and is _,d’|7Fect ed fromthe end towards the
centre, -7- Fig. 4 is a plan view and
Fig. 5is a longitudinal section of a crosspiece for fitting to the
I nner curvature of the formwrk of Fig. 1, the adj usting spindle
with the free end Fier dofs l#ephan diiewcand ed towards the end of the
crosspi ece and the anchorage of the spindle being arranged in spaced
relationship to ) that end. ~ Formwork, designated altogether 1,
pernits adapt ati onFi% Sui$ fcdengitudingd sgceian, of 7 crapPigeeir fiFSimgas a
face sheet 2 adjust- abl gowhehimsPegaivdtars (GF €hé Riraerk dBFiace, simeet 2
is supported and stiffened, by,girdersg, 3 of trapezoidal, gross.section_an
applied to the girders 3?‘%#&‘8%@@6“3]& é’t"{"la i gr?eoef’ﬂeé\eﬁﬁ%f iﬁé'é? cg',ref’ﬂ'ere
is at |east one chain of ebdowards theosad ystihe cpogspiede aindi tili ehduatageoom
menbers 4 and 5, possi bl | uralj.ty, thereof staggered aqv he hei .
The effective | ength of %é’ﬁgd’%o%%r#&ﬁbmgfﬁﬁg%&%g}ﬁgae%e%tﬁ%hzgtﬁ%sg?lgggi S
adj ustabl e, so that theréhgt ehd. curvature of the face sheet 2 can be set.
It is apparent fromFig. 1 that the nutually opposed formwrk el enments

Formwork, designated altogether 1, permits adaptation to surfaces
of varying curvature and accordingly has a 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 boams or boam system
camposed of individual boom members 4 and 5, 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
thereby the curvature of the face sheet 2 can be set. It is
apparent from Fig. 1 that the mutually opposed formwork elements
consisting of face sheet 2 and girders 3 are adapted to be braced
together by 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 formwark
element gt two girders '3 and simultaneously serves as
an abutment for a formwork anchor tie 6 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 from the face sheet 2 and
thereby the curvature of the face sheet 2 can be changed.



consisting of face sheet 2 and girders 3 are adapted to be braced together
by nmeans of formaork anchor ties 6. ‘It becones clear particularly in the
light of.*Fig. 1 that a crosspiece in the foerm of boom nmenber 4, accordingly
referred to in the following as "crosspiecg 4" is applied to a formwork

el ement at two girders 3 and sinmnultaneously serves as an abutnent for a-
formwork anchor tie 6 arranged between two girders 3. The crosspiece 4 is
adapted to be adjusted and | ocated in position at at | east one of the
girders 3 it acts upon, ad- justnent being effected in the |ongitudinal
direction in mhicThéIabuﬁmaﬁsmﬁaﬂﬂoaxﬂamdheaﬁﬂmmmanamdmsetyeKbishe

.(r)nr)ilggt Z:):a(r)'? \?\:tﬁlh?ﬁ%nrﬁegu?ns m%ggélt'&% Pgom he a;ce ]%yigtitz an thereby

t he curvature of tlteecﬁ:ass,pmq:eeis Iasamd@toham:ge@uacent girders 3,

- 8- The abut rregéré- ' %@!;mgntagt wﬁg tweeR, Iadga{d anged on
the crosspi ece between ?%i‘l" | ocat1 ons al(tg'r I C ?he Crosspi ece |2{I¥astened to

two adj acent gir dehe egbodimentcef Fiog. ahpndxd takes Fhaetara of & heEbet ween,
and in the enbodi {Epinl $1diS4a3 TRBFefOYeR KeSnyy fthE "afFectivedNengtht udi nal

sl ot 4a. Therefore, changing the effectlve | engt’h of the gros% pi.ece and the |

di stance of the off d@eSTRsSPifee Gradhe distries oo tharqutsides, 02 1S ¢ on of

t he formwork ancfugiraeze §,dRe St uEFSet ‘thehsosidjdts bifiette SbrmWoek Cr 0ss- piece
4 is not inpeded

for rk _anchor. t ce % when_ t he
crosspi ece 4 vari E?“F édt?‘?/éx’lngﬁﬁ #ﬁ% afi'e“g%“\e% aﬁ: E@%%?s't he
formwor k anchor tpiede 4ris umtrimtmded tw rtheafdr;mm]eahgz}mnulw&.hﬂence,

approxi mately equal ' ers ts, %E&E |
According to Figs. eém,gugeé tH.{%he & SSpI ece élssugrovég&?& ah a(? usting
spindle 7 with whresttionefonces eofirhe nfammosk \wochon lie & @§Gpin§€@duceénd t he
girder 3 the |att€{ﬁ1§ﬁ§.§y%l§a£ﬁbﬁlﬂ'?%bﬁf&ﬁﬂa@yr@@5ﬁ phorittgh 8 which is

fastened particul ar
into the girders 3 adjacent thereto.

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

an adjusting spindle 7 with which a relative movement between
the crosspiece 4 and 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 gquideway 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 guide bolt 10 which traverses the elcngated
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 spindle 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.



in a detachable manner to the girder 3 and co-operates with the spindle 7.
A QU|demay in the formof an elongated hole 9 is provided on the crosspiece
4 and runs in the longitudinal direction in which the crosspi ece 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 guide bolt 10 which traverses the el ongated
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
spindle 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 adjustnent

of the adjusting spi rgj,e t?ter&lt%tlaéé@ dfOthd i_gﬂﬁér@ﬁ ahé QloBg tdaetihs bance

bet ween the guide bolt 10 and a retaining bolt 13 fastened t the araIIeI
girder 3 and t her eby 3PRECeFPEYELDS IeAgEirrEr e GSHEER © %

-9- Thus t he outshegie®.0f the girders 3 are noved together or apart,
resulting in a change in the curvature of the face sheet 2. In the
exenplified enbodiment, the two formwmork elenments to be seen in Fig. 1 in
each case have an evdan tl'tmbxmlplﬁfimi embbdimentp , thea red yokpwrkpeleidnts to

girders 3 and in eachg %ﬂ\? ir S i td Ve t e edge of a
formmork el enent are connec gndpglrn 8%3% ggcrosg%lkecgfs} 1|htﬁe [ he

pairs of girders thushfmriwod mlymwrcmad&ebwlbﬁemﬁ and ain gacibceRe e

adjustable inits le fug ,E&rt] 0%55355@ herd ok St ance
of the two girders SQng{Jate at % g Nt n3r°e§‘é e‘#e crosspi eces 4
can al so be alter- e@lemant:are copeecied and byidgad b @Osﬁl%eqe&cér e 2 can
be adjusted largely e48fairs of Bifddtdr tings B8rnAdd QrbOirftabbdnrdted mysw%hange

in curvature without resistance_at the boom system the crossp| eces
of a turnbuckle adjustable in’its length as

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.

'1

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 3,so that the boom system can also
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 turnbuckle 5 is jointed to' the confronting projecting ends
of two crosspieces 4. .



are applied, via joints, to abutnent nenbers to which the straps 11 bel ong,
the latter being traversed by bolts 10 and 13. These abut nent nenbers 14
are for their part detachably connectable to the.girders 3 so that the boom
system can al so be renoved. The turnbucklgﬁ]S arranged in each case

bet ween two crosspi eces 4 belonging to a bo systemare for their part
jointed at 13a to the confronting ends of the crosspieces 4, so that the
chain of boons 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 turnbuckle 5 is

jointed to the conf rgetiQQopﬁé’Js%%lﬁ%Qtﬁaﬁ%r Jtnvx@l(%ro 39{193%% dell

-1 0- is to be seen partic as vvelllas Fi gs.

4 and 5, that t he adfégs4 ﬂga@ﬁidt@t?th% adﬂésfélmsé%pniél%&eah the sresfrged
paral lel to the el ongatgd dok &Qaniich Watd) 1006 REe e oiBAHRICRLT 93aripl di Ng

web 15 of the cross- piece 4 so as to be rotatable but”fixed in the axial

direc- tion and enga¥éth grenencdsyrapkedificch hadding WeRd Hf e GEPsRs bol t

10 and forms the spi pgb&s mutso?asseot&at:otmﬁm&matspb@dlﬁuEhétaﬂaltara:ebl-ock
is shifted relative o and.in the directli of t eelon ated. hol g 9. The
adj usting spindle 7 é?tl% a@ﬁr?’?@e?defﬁ {J‘T %9 By ﬁ?

adj usting nut 8 and/ bolt He® ami)fbﬁnssmetkpxkﬂléethMthaWWhenttrpOSpMe can
be fixed in such a ylghgt élgﬁ €0, 1ﬁ d ﬂ%:?i

| oads does not Ieadwté}o an uir#énte |onag£"' spl%@gﬁe of Eéag?ﬂlw sage fon
curvature of the facefstiseelongated 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 the 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



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 hand, it is to be seen that different
crosspi eces 4 are provided, depending on whether they are designated for
arrangenent at the inside of a curvature of the formwrk 1 or at the
outside. In the case of a crosspiece 4 for a??angenent 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 formmork elenent. In the case of a crosspiece 4 for the outside
of a curvature of the formmrk, the spindle 7 according to Figs. 2 and 3 is

nounted at the end o ' d | ' | : d towards
the centre of the cr %%%%%e%%i%ﬁﬁﬁs%%%ﬁ%@%@% t hese
spindl es 7 are subj ebaeal tonbs legs tanpdy | dimensionedpharhdfctheyaadse hadi ng set

and by the reaction tai cmprﬁfsgg Sedfenl ting fromthe curvature and
they therefore have t% %Ies Igés anply ?:I?mensi oned than if they also had to

sustai n conpressive forces. Figs. 3 and 5 show that the crosspi eces 4 may
have coupl - ing poi ngsger 308# i5NESwl Eha dhiBcfosdpiédiis Bl iy Bave KMoapket s and
ground supports, through which an ao,lditio7nal fﬁgctio can, be assi nedqstyo
the crosspi eces. SiniRd BRANES SEHRAEIBES 4 /528 { 1 ReBd &atfom rke

stiff on account of &heigrodedBuppdrtshagetughoiiichngn \adait fohall nAgictdenbl e
web and are very firg%% anchor ed thrgﬁ h_t he form/vo%lri1 anéjr}%r ties on the

one hand and t hr oughth&®s REEHIRER 1% TR FTYEPIEESs FRPhE D CRRTSHISAE t hey
can al so transfer codraspthehseives diexrytflaxarakiypbifi og acwbunetehtheir

= boom port1on 4 bet SoSel epeldtoR it Wiuk B Bind SoBiicohbs e AE1 [ ©f
forces of the formovermAihly ehcwredstimsiughathef ifomimork aanahoroties dn
platform brackets or g QuROnSHAPRM hrough 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 boom
portion 4 between two girders 3, as well as to sustain the
tension forces 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 from 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 longitudinal
direction of the girders 3.



Fig. 1 also shows that in.each case in the edge area of a formwrk el enent
a turnbuckle 20 or like elenent is provided which is directed fromthe
‘girder 3.at the outside thereof averted fromthe face sheet 2 and/or from
t he hol ding device for the crosspiece 4 towards the adjacent formwrk edge
19 and is jointed thereto, the turnbuckle orl2tke el ement serving to set
the round formor curvature of the edge area of the face sheet 2 next to a
‘girder 3. These turnbuckles 20 serving to set the round formof the edge of
the face sheet 2 nmay be vert- ically offset relative to the crosspieces4 in
the | ongitudi nal di regd irefmiirkt Dol H1I8€BGes3 varying in curvature has a
-12- The formwork_1 foy surfagces, varyi L n_curvat ut a ace sheet 2
adj ustable with resp@f’te egt 2 %‘Wﬁ%ﬁgw{% Fﬂ%&eftsé%l}ﬁgo%g e face
sheet and applied togiffergi 3 dapsorting rthepfavedshedtaandaphlied totthe f ace
sheet 2, there is a bp system whi ch i 0 ofy. | RgLyi oom
nmenbers 4 and 5 bri c@f%‘?h@ ﬁr%@féﬁ@%ﬂﬁ%-&%?g%ttac ezg to the
girders 3 at the outshetesis eboah systen sbidh dm ednposedt of sinsdvidualAdj ust ment
of the curva- ture t I: 3 : i t he
hodl' BehidlS 3168 s LrliSa il Fhe GifdilrhY 1d §51 041

effective length of nbers 4 ween the_girders 3. The
nut ual |y opposed f oraiplor Rttachednte the giadexs ddat Shpowteides thegdther by

means of formwork anghglolji S FAEOSRREECE AdjuBtidit bETtheObuwdraboom
menber is applied to a formwrk. el enent _at at | east t\g&égrders nd
si nul taneously serveSugss ofnthey fiagh fhegto 2 i-%é’af'ﬁlr%/\ﬂ'r“k n L ‘Fé%ﬁ the
latter therefore bei ggfctioddedgiicbfehie bodh mavbarg 4 tandr Sdwdtiveen ftheces
transferred to two girders.. The crosspiece is.li | inits
effective length by ¥ %rﬁs%'eﬂﬁﬁdm’l%ﬂ%ﬁyi ang a Justeg'%Fée&gﬁ{e
| ongi t udi nal direct i adaptedwts be breeed rtwgephast by aveapa i SodmorkanclpSely t o
the orientation of t Ir der that, t RSSPECE HhoinSmeawat | @bl e both
as an adj ustabl e boo%fensgr?ﬁe‘? ?O?'%ltaep?e‘lrﬁ'ﬂgﬂﬁle curvature of the face sheet
2 as well as applied to a formwork element at at least two girders and
simultaneocusly 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
2 in altering the curvature of the face sheet 2as well as
sustaining the tension forces.

Tt 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 girders 3 via

the surfaces or edges of the elongated hole 9 to the surface
or flattening 10a mentioned of the guide bolt 10 and from the



sustai ning the tension forces. It is also apparent fromFigs. 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 otherw se round portion with a
surface or flattening 10a resting against the edges of the respective

el ongated hole 9. By this nmeans, the forces-13ce introduced fromthe boom
menbers 4 into the girders 3 via the surfaces or edges of the el ongated
hole 9 to the surface or flattening 10a, nentioned of the guide bolt 10 and
fromthe - 13- latter, in turn, via
the round formof the guide bolt 10 into the hole of the strap 11. Thereby

| ine or point con- tact and correspondi ng overl oadi ng are avoi ded.
-14- latter, in turn, via thg youpdsform of the guide bolt 10

into the hole of the strap 11. Thereby line or point con-
tact and corresponding overloading are avoided.



1. Formmork (1) for surfaces varying in curvature, including a face
sheet (2) adjustable with respect to the curvature t hereof, including
girders (8) supporting said face sheet and further including a boom
syst em conposed of i ndivi dual boom nenberd-(4,5) applied to the girders
(3) in spaced relationship to the face sheet (2), the effective length
of the boom nenber (4,5) between the girders (3) and their poi nts of
application being adjustable at the girders (3) to change the curvature
of the face sheet (2), and nutually opposed formwrk el ements bei ng
adapted to be braced by means of formaork anchor ties (6), c har act
er - i zed i n t hat acrosspieceinthe formof a boom
menber (4) is applied to a formwrk el €nkr iat sat | east two girders (3)
and is simultaneously provided as an abut nent for the formaork anchor
tie (6), said crosspiece being adapted to be adjusted and |ocated in
position at at |east one of the girders (3) it acts upon, adjustnent

bei ng effected in_t |.ongitudi nal_direction i.n which said craosspiece
oxt oude. and -t AncRumeary U R St Teremen i g e, pEiae, oo
Formwr k as cl ai med a rfacéasheet, (20 hadjastavlez eilth weshsit tbethe almvatarns

| ocation for the for rke.a r.lie. | r gg?& X cr | ece
(4) between the Iocaﬁg%ﬁéf'agﬁ%qd%h&sgaﬁ&é 3? sgsug‘ ece |sg%éi;?%%ee 0 two
adj acent girders (3)gndpéwnrther inclhdirigyadmemosysrenctgnposetl aif| indivédestlet ween.

d f bl t t . ' .
g prerershly || g ek ST ey el e

-15- 3. Formmork as clal me alrm alm 2, ara

that the crosspi ece ¥edptienshiphodthe free shaehd|alst theyeffedfidvadienatly) with
which a rel ative nDV@BRE HeehWRABet N&,5) HebtRSSPIRE &ilderand) tdid ghéger (3)

the latter acts upon , ‘can be perfornged by peans of ut (8) which is

f ast ened parti culBRPES| ?MWM@W% ﬁg a'ferﬂ exrs) (3hd

co-operates w th thetespharfjectiie/ burvature of the face sheet (2), and mutually
opposed formwork elements being adapted to be braced by
ineansoffonm:orkanchorties (6), character -

in

ized in that acrosspiece in the form of a
bocm member (4) is applied to a formwork element at at least
two girders (3) and is simultaneously provided as an abutment
for the formwork anchor tie (6), said crosspiece being adapted
to be adjusted and located in position at at least cne of the
girders (3) it acts upon, adjustment being effected in the
longitudinal direction in which said crosspiece extends and

" transversely to the orientation of the girder (3).

2. Formwork as claimed in claim 1, characterized in that the
abutment location for the formwork anchor tie (6) is arranged
on the crosspiece (4) between the locations at which said
crosépiece is fastened to two adjacent girders (3), partic-
ularly approximately medially therebetween and preferably
takes the form of a longitudinal slot (4a).

O



4. Formmork as clained in any one of clains 1 to 3, character- I zed in
that a guideway provided on the crosspiece (4) is an el ongated hole (9)
whi ch is~arranged in the |ongitudinal direction in which the crosspiece
(4) extends so as to be approxi mately pargldel to the spindle (7) at
I'east in the wor ki ng area thereof. 5. Formmork as clainmed in any one
of clains 1 to 4, character- lzed in that arranged on the girder (3) is
a guide bolt (10) or the like which traverses the elongated hole (9) and
on the one hand is connectable to the girder (3), particularly by way:

of a strap (11), flange or the like, and on the other hand carries the
nut (8) for the édjfmmsam al:hme(i?)na:ialimrbtbr claim 2heherastepina: (4).

6. Formmwork as cl ai en‘en?%.@s/ 20 g_gcgl(ql)nfs rgﬂléd ﬁf‘ﬁ{%ﬁtﬁjus g‘#zed in

that the formwrk e Ven nunber o rders

(3), particularly pspiaile| (7dnwith yhich @ selative mavemeni befveereithe
directly adjacent t&asgﬁlédégmfa:hh&é ifRier (3900le ThEMRNACES u@&@nect ed,

via the crosspiece, he second girder which is in_turn adjacent to
the first one, and $3ebe Pey¥; PF@e%ing'P%’éert%HE f@)rr%“é’r s fastenghnect ed

by way of a t ur nidiek bl sadjyush abHetddhablé nadigd tcasha gibdéhqB) kg@m menber
(5) 7. Formmork as

. . . - 16-
clainmed in any one SoPREALRS Yith, the W&%t‘é&: ized in that a formwrk

el enent is provided with four appr ox- imately parallel girders and t he

two girders in egc r
crosspi eces and ?h%’? &r S a’gj}egcen%%?o eaé’? é%ﬁ’g ﬁl}g %é%g’gﬁre area of

t he f ormaork el emﬁdtllarlélatomrmdﬂmmybravidﬁdnm(ﬁhbemsﬁmm t4) is
an elongated hole (9) which is arranged in the longitudinal
direction in which the crosspiece (4) extends so as to be
approximately parallel to the spindle (7) at least in the
working area thereof. |

S. Formwork as claimed in any one of claims 1 to 4, character-
ized in that arranged on the girder (3) is a guide bolt {10)
or the like which traverses the elongated hole (9) and on the
one hand is connectable to the girder (3), particularly by way
of a strap (11), flange or the like, and on the other hand
carries the nut (8) for the adjusting spindle (7) anchored
to the crosspiece (4).

6. Formwork as claimed in any one of claims 1 to 5, character-
ized in that the formwork element has an even number of more
than two girders (3), particularly parallel ones, and.in each
case one girder (3) directly adjacent to the edge of the form-
work 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
(5).

A A O



t he boom system 8. Formmork as clainmed in any one of clains 1 to 7,
character- I zed in that the crosspieces (4) are applied, via joints,

to abut nent nmenbers (14) connectable to the girders (3), particularly
det achabl'y. 9. Formmork as clainmed in anyjgne of clainms 1'to 8,
¢character- i zed in that the turnbuckles (5) arranged in each case

bet ween two crosspi eces (4) bel onging to a boom systemare jointed to
the confronting ends of the crosspieces (4). 10. Formmork as clained in
any one of clainms 1 to 9, character- ized in that the guide bolt (10)
I's provided on either side with a surface or flattening (10a) resting
agai nst the edges7. Fomtironidﬁas e:llanm ¢ol anyl eng @F. claims. 1 Fior astert-ai ned

in any one of claing Eﬁ&ﬁrfuﬁ( "element 4§ 1&&?%1@%0%@1 ASircRd
|

spindle (7) at the crossp| ece s arranged parallel to the el ongated
hole (9) and with on@atdy mlt e rﬁ;ena'l angd thenbeligighers ip1eachyrase,aear

crosspi ece (4) so 2ade0aie bh® BAfle@REAge Srubiticbhe éhldoakevmlch
is carried by thlﬁgw e boIt (10) and formns the Spl ndIe nut ('-P%
Formwor k as cl ai med gigders adiacept tQq speh othep ipthe ggptre ed i n

that the adjusting sjrifbik &VamehifldrieCEorthecBEd uyua t(ul'ﬁbuckle c@mhumq arly

one | ockabl e relatlvetothea usting nut (8).
-17- 13. For mvdie d in any one of the preceding clains,
characterized in that in the case of a crosspiece (4) for

8. Formwork as claimed in any one of claims 1 to 7, character-
ized in that the crosspieces (4) are applied, via joints,
to abutment members (14) connectable to the girders (3),
particularly detachably.

9, Formwork as claimed in any one of claims 1 to 8, character-
ized in that the turnbuckles (5) arranged in each case between
two crosspieces (4) belonging to a boom system are jointed to
the cmfi:onting ends of the crosspieces (4).

10. Formwork as claimed in any one of claims 1 to 9, character-
ized in that the guide bolt (10) is provided on either side
with a surface or flattening (10a) resting against the edges
of the elongated hole (9).

11. Formwork as claimed in any one of claims 1 to 10, character-
" ized in that the adjusting spindle (7) at the crosspiece (4)
is arranged parallel to the elongated hole (9) and with one
end is mounted to a hold:.mg web (15) of the crosspiece (4) so
as to be rotatable and engages with the block which is carried
by the guide bolt (10) and forms the spindle nut (8).

12, Formwork as claimed in any one of claims 1 to 11, character-
ized in that the adjusting spindle (7) carries a lock nut (16),
particularly one lockable relative to the adjusting nut (8).

S



arrangenment at the inside of a curvature of the formwork, t he adj usting

spindle (7) is directed with-its free end towards that end of the
crosspi ece (4) which points to t he edge of the formwrk el enent, and
that jn the case of a crosspiece (4) for.,the outside of a curvature of
t'he formwork, the spindle (7) is mounted‘at the end of the Crosspi ece
(4) and points mﬁth its free end towards the centre of the crosspiece
(4). 14. Formmork as clainmed in any one of the preceding clains,
characterized in that the crosspieces (4) have coupling poi nts or
bearings for platformbrackets and/or ground supports. 15 For maor k

as clainmed in any;one,ffo ?xmé&’ 4 preceaﬁ.f% dipshat in
each case in the¥ed§§ ar e]g4 %?r@la ik ﬂnf%éatféenent aturn uckl e (20) or
li ke el ement is provdhasacterieed in that éﬂr@@c ease Pbnt (resepieger (4)3fomt  t he

out si de t her eof BY¥Bhddént r ANth86iris388 @aeéux&aiu@dfoahé f@ﬁﬁwbﬂe, hol di ng
device for the crosg:%gece (4) towards the adj.acent fortgvxp edge (19)
and is jointed ther 1ng, spiadlg &7)rig fkected W g to set

the round form of thewat@e thatardl of thet &fodspieces li@ptwhidh paﬁnts o a girder
(3). 16. For maor k C I n.an e of clali 0.1 character-
lzed in that the tur u%‘%een? f%%’{?Fge][eS‘ngé‘taﬁéPu §:he rmof the
edge of the face shexft a(é:)osspaece ¢4J Sfetrr the ontsiglei of & cutrvadure ofspheces in
the longitudinal dirgetion the Woihdife ) W& Solribed at the end of the
crosspiece (4) and points with its free end towards the
centre of the crosspiece (4).

14, Formwork as claimed in any one of the preceding claims,
characterized in that the crosspieces (4) have coupling
points or bearmgs for platform brackets and/or grourﬂ
supports.

15. Formwork as claimed in any one of claims 1 to 14, character-
ized in_thatineachcaseintheedgeareaofaformwork
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 from the holding
device for the crosspiece (4) towards the adjacent formwork
edge (19) and is jointed thereto, said turnbuckle or like
elemeni:servingtosettheroundfomoftheedgeareaof
the face sheet (2) next to a girder (3).

16. Formwork as claimed in any one of claims 1 to 15, character-
ized in that the turnbuckles (20) serving to set the round
form of the edge of the face sheet (2) are -offset
relative to the crosspieces in the longitudinal direction
of the girders (3).
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