Hal f shell elenment for the production of a hollow body The present

i nvention concerns the technical field of 5 structural engineering and in
particular a half shell elenent for the production of a hollow body
according to Claim1 and a holl ow body consisting of a conbination of half
shell el ements connected with each other laecording to Caim18. The
invention further relates to a tool for the 10 production of a holl ow body
according to Claim?21 and a nethod for the production of a holl ow body
using the tool according to Claim?22. In addition, the invention al so
concerns a nethod for the connecting of hollow bodies according to C aim 23
and a preferred gise chelbi s1dm@idtodot5thedyrabedidrngt t I&idiom 2ady Hol | ow
bodies of a plastic nmaterial are usually cast integrally in concrete |ayers
in order to make themlighter and, at the sane tine, nore favourably
priced. For this, grheynareihrnserited bntossteelthcagescivhich, dtietHe sane

time, 20 npke the concrete el enent which is to be manufact d nore, stable.
Thus, for exahpl & Ffom Ehet dppli@ant”s v@%zo‘?fs‘zrgﬁg%g ﬁ%l :{%\?Lv”bgg?eis whi ch
are cl osed i neBergpherieal cishapecand: ialnsoohok| owlhat f bshel kocebeddmt stohi ch
are open toward the bottom or closed, are known which used. for .25 the
manuf act ure of 1pdtt 1 cal'ar Py "effE] eﬁgycgﬁgrsétsgl%%r lficesi%roﬁbéhﬁgédvan%age in
the cl osed hokiow Bodiess1dhenererpnhsctdatwithetacproduct isomrordgud r s

| abori ous and_expensj ve

thicker wal | thickne 'se-'h%f P%ﬁ%tﬁggﬁggg?g%%gz%e% R%gﬂ%: %’%\?vmé(%gglog?gﬁ;[md

only becomes expensiive, dutaahsoivmnecassaricbyding to Claim 21 and a
method for the production of a hollow body using the ool
according to Claim 22. In addition, the inventicn aiso
aoncerns a method for <the connecting of hollow bodies
according to Claim 23 and a preferred use of this hollow

15 body according to Claim 24.

Hollow Dbodies of a plastic material are usually cast
integrally in concrete layers in order To make them lighter
and, at the same tTime, more favourakly priced. For this,
they are inserted into steel cages which, at the same time,
70 make the concrete slement which is to be manufactured more
stable. Thus, for example, from the applicant’s

WO/2005/080704 hollow bodies which are closed in a spherical

b

shape and also hollow half shell elements which are ope
toward the bottom, or closed, are known which are used Ior
25 the manufacture of particularly efficient concrete surfaces.
2 disadvantage in the closed hollow bodies, however, is that
their production requires a blow moulding process, which is
laborious and expensive. In addition, this method regulires
+hicker wall thicknesses of the products, whereby the hollow
30 body not only becomes expensive, but also unnecessarily
heavy. Downwardly open half shells can in fact be produced
by the simpler and more favourably priced injection moulding

process, but have the disadvantage that theilr displacement



heavy. Downwardly open half shells can in fact be produced by the sinpler
and nore favourably priced injection noul ding process, but have the

di sadvant age that their displacenent volunme is reduced by inflow ng
concrete, and the necessary concrete volune can not be exactly determ ned
and controlled. It is an object of the_ppesent invention to nake possible 5
the sinple, quick and reliable production of a hollow body, which is able
to be handl ed easily and which, furthernore, is also able to be produced at
a favourable price in |arge nunbers. . This roblen1i% solved by a half
shel | el enentvedeesr disng G LOCPEI i 11OMT L sSEHTISAF pdift "6F £R&SRATE shel

el ement according.to thgipeentden consi sks i Bxhbatyit deseablreed o del
handl ed particularly easily. This is because, for the production of a

hol | ow body fewrmithii§el ement, a different, conplementary 15 el enent is not
necessary, but rather an exactly identical one again. Thereby, not only are
m stakes rul ed out, .hut,also therpossididddt yithatian apomakeugopumber of
respectively conplementary el enents can_be delivered to a buil di dsite.
The latters cdﬁﬁlé§é@@6raqééﬁ§iﬂ%@aﬁFéﬁP&§sp6Pd%@t%@%é”aﬁﬂrﬁé&@% Eg yr

addi tional cogts.pard igulardy mhendhesekeseny sehavenien besdrarsported by
sea over |long distances, such as for exanple from Europe to Asia. As the

el enents in theiFldaldolendld BnBEdrHERt ar e? abF T VE $tatRedat *the sane
time into each,@ther or onto each other, a snaller 25 transportation vol une
occurs, which again saves costs. At the same tine, their transportation

wei ght is reduced, because the_elenents are injection-nmoulded and hence can
be enbodi ed wWitks sreblen wal ﬁ@%ﬁ%k}ﬁéﬁé’sﬁlﬁe?&?%]‘e%%rf%ter?cfoﬁﬁfﬁﬁd“i. 5
ram | n agdition. their production in large nunbers 30 becones nore
favourably priced and quicker. Preferred enbodi nents of the half shel

element are indicated in the sub-claims 2 to 13. These concern structural
det ai | s whi chAn heaeselahave igr ealt ??ﬁﬂ??%ﬁi?ﬁﬁ%l element according to

the invention consists in that it 1s able to be handled
particularly easily. This is because, for the production of
a hollow body from this element, a different, complementary
15 element is not necessary, bkut rather an exactly identical
one again. Thereby, not only are mistakes zrulec out, but
also the possibility that an anomalous number of
respectively complementary elements can be delivered to a
building site. The latter can lead to a considerable loss of
720 time and hence to additional costs particularly when the
elements have to be transported by sea over long distances,
such as for example from Europe to Asia. As the elements in
their half shell embodiment are able to be stacked at the
same time into each other or ontce each other, a smaller
25 transportation volume occurs, which again saves costs. At
the same <=ime, their transportation weight 1s reduced,
because the elements are injection-moulded and hence can be
embodied with smaller wall thicknesses, e.¢. of between 1 mm
and 1.5 mm. In addition, their production in large numbers

30 becomes more favourably priced and guicker.



Thus, in an advantageous enbodi nent of the half shell 5 elenent provision
is made that the at |east one guide is constructed as a groove for
enbraci ng an edge region of the further half shell elenent. In fact, other
types of guiding of the elenents to each other, such as e.g. pin guides or
simlar, are basically also conceivabl e. 3The el enents could 10 al so be
fastened to each other by sinple clips, plug connectors, rivets or screws.
A gui de constructed as a groove, however, ensures a guidance and fastening

of the elenents to each other whi ch 3$ b th ggle %e Bro Hce nd ggie to
be handl ed ea®itiFraRd i §"4PtHE ‘Sane “rel’i tfeul ar, for

this the | engthywalklkast higkness oE&bkﬁﬂgﬁmsdezcanxbe:Selecmfaéeaccondengly and
the reciprocal clanping thereof be influenced in orderlﬁo Sur

secure hol di nyF ot efehents " ﬂcgh DR poETEi Bh° THIS |nap p05|t|on
is preferably secured by a detent hook 20 and a detent surface for engagi ng
on a conpl emreptary det et %M%%@@@g@ﬂﬂsaemeﬁpheﬁﬁmtary deeenuﬁhbokheilthe

further half shell elenment being provided ﬁg{Ch‘@rﬁ arragg y&gg .
opposi t e eacheotHer ﬁ@§ﬁ@éﬁ?9ePg "R “&p %l Y- the* i ddfe Of “& first
hal f peri phery,oft thecanekr gl bagedger Eﬁeraslﬁ@rimeemﬁiengnbntherem©re
engages in its final position. over the ? g ment and far. exaggl can
al so not slipfeuitedt Hfts §OEFti O DT f 't i-Ag - of f%% el dments Pnte St eel
cages or on | ayi ng- of1 steels rej nfxomcemrts, sover ashe .ti.| bed cageéss This
makes 1t ablesgélgga h%agl%gsﬁégiffréﬁgguanXe@%ggTgOt{Ee alements could
10 alsc be fastened +to each other by simple clips, plug
connectors, rivets or screws. A guide constructed as 2
groove, however, ensures a guldance and fastening of the
elements to each other which is both simple fo produce and
able to be handled easily and is at the same time reliable.
15 In particular, for this the length wall thickness of the
guide can be selected accordingly and the reciprocal

clamping thereof can be influenced in order to ensure a

secure holding of the elements in the final position.

This final position is preferably secured by a detent hook
20 and a detent surface for engaging on a complementary detent
surface and a complementary detent hook of the further half
shell element being provided, which are arranged lying
opposite each other respectively in approximately the middle
of a first half periphery of the encircling edge. The
795 fyurther element therefore engages in its final position over
the other element, and for example can alsc not slip oul of
its position, on fitting of the elements into steel cages oOr
on laying of steel reinforcements, over the filied cages.
This makes it able to be handled extraordinarily well Dboth
30  in manual work for smaller project units and also in an
automated manner for large numbers and, moreover, makes 1t
reliable in its application. A particularly easy positioning

and engaging of the half shell elements to each other is



30 in manual work for smaller project units and also in an automated nmanner
for large nunbers and, noreover, nmakes it reliable in its application. A
particul arly easy positioning and engagi ng of the half shell elenents to
each other is ensured in that on both sides of the detent surface on the
encircling edge, detent grooves are constructed for enbraci ng an edge
region of the further half shell elenent. These detent grooves are
constructed in a tongue shape and 5 have the aimthat the further half

shel | el enent on nnunting travels into thegp_aﬁéﬁg%‘gkoovg? and_at _the sane
time the det eltSH66k 1en§ages i nPott het Uet et fHCES tand "t Re® f Ur t her hal f
shel | el enent. s At-hergf ocagsecured-hd i Lsopositi ape Thendetemtedookothas the
function of preventing the opening of 10 the half shell el nt in .

hori zontal di¥&GFC6RY The®iwo tedent °gr o6e uﬁB&?ﬁa@%}Tté%%yTﬁFﬁﬁ%?nThis
detent hook candotsrBve gubobromthecsetent-tpasiihi @n tonigng tbagxt erdal
application of force, by the detent ositioanowlils?cbehng)fixedtin
vertical |y 1mBagiheabiy, e 14 £UEhefT @ enent cantai'st havé rhe Shape of
a hemi sphere ©r;@fi sannebl kpsekdaet shorgercviee make aict tavaishabl eifortid s

speci fic purpose of apEIication” However, it can also ha%§+%ﬁfggELened area
on the pol e stdE twhPeh FRITHHIGEVe For T s S 84af t76h, "thi

ter
S alTows an
el enent 20 whj cfr iss,e3hapeghniit Suchharvayré osalsedbeneass | yohandhedTwhen an
identical element is to be pushed_on. For this, it can QE degosi%edof
Wit hout, for X&l €°Fol 1 ng-Hnal P e s e BHPPIS Es Fo 4% horFow hody whi ch
has been g@nposednfiomstwoiofe thenel erenhsyi 2ontkie &l atdened arrea two
preferably has an encircling shoulder with an indented base, surface
surrounded t he?eBy, QﬂﬂqﬁﬁsiﬁOEOWGWﬁaFPSnadWsE¥ﬁét%&iﬁngFgggg Hﬁ%grfﬁ?dity
and hence the,stabibbityuof the etienentiedn additian, ovhey base ssurfagk can
be provided with information, stanped . therein_or thereon . .

application of force, by the aetent position ow alsc being

fixed vertically.

15 Basically, the half shell element can also have the shape of
& hemisphere or of an ellipsoid, in order to make it
available for its spécific purpose of application. However,
it can also have a flattened area on the pole side, which is
conducive for this. In addition, this allows an element

20  which is shaped in such a way to also be easily handled when
an identical element is to pe pushed on. For this, 1t can be
deposited without, for example, rolling away. The same
applies to a hollow body which has been composed from two of

the elementis.

25 The flattened area preferably has an encircling shoulder
with an indented base surface surrcunded thereby, which in
combination distinctly increase the rigidity and hence the
stability of the element. In addition, the base surface can
be provided with information, stamped therein or <thereon,

30 concerning the half shell element. This information can
comprise for example details concerning the manufacturer,
the use, the production or references to protective rights

etc. This also increases the manageability of the element.



30 concerning the half shell elenment. This information can conprise for
exanpl e details concerning the manufacturer, the use, the production or
references to protective rights etc. This al so increases the nanageability
of the elenment. An additional manufacture conducive to this purpose, e.g.
of | abels which can be stuck on, is supesfluous. In the installation of a
hal f shell elenment with dowmmwardly turned half shell, as far as possible no
air inclusionis to 5 be able to formon its recessed base surface. In
order to reliably prevent this, it is preferred thgt t he enC|rcI|ng -

shoul der has it 4q§é§ﬂ06ﬁe WHETTET YA 6 ﬁ % BridS “as an Bxtension 8f the base

surface towargs.an Quter siH fracetokkt be, hal fsusbektuehenment. Thereby, the
air can escape away 10 fromthe base surface to an outer surface of the
element. Wth an upmerdlgﬁturned hal f_ shel | he ot her for exanple

n

rain water orleortenddif aﬂh?%ro%d%kﬁﬁ“dﬁﬁﬁﬁgd ??G?To%ﬁﬁq1 %wﬁﬁéﬁ?eﬁ base
surface towargs,the rqutetnsur f age of khephad foishekl el emertusithetebys on
the one hand a defined 15 displacenent effect of the half §hell elegent i's
achi eved ih abep@btd ctd afty" sﬁ”ﬁp}"es ah e $615a 58 SrEnie P O At Tt he” Sahe

however, the glenment is.akse able, t@tbesu§eafw~ree;speﬁu v@eofedchecma@ her
condltlons because in particular the formation of tﬁyers of .ice

prevent ed, whFebr@fdanget ifs &BRET fiCCS20° Bl fose” O t R&© SFﬂ%ré%an%
order to preveptet8iRnforcing steel fn.omeonicnngrte ke dinetheser ehannels

t he base surface IS PFOVIded i n extension of the at | east one channel
he halr shell element. Thereby, air camn es

10 from the base surface to an outer surface of the element.
With an upwardly turned half shell, on the other hand, for
example rain water or condensatiocn water can be dralined off
from the indented base surface towards the outer surface of

the half shell element. Thereby, on the one hand a defined

15  displacement effect of the half shell element is achieved in
a particularly simple and reliable manner. At the same time,
however, the element is also able to be used irrespective of

the weather conditions, because in particular the formation

g

of layers of ice is prevented, which endanger its specliic

20 purpose.

On the other hand, in order to prevent reinforcing steel
from coming to lie in these channels, the base surface is
provided, in extensicn of <the at least one channel,
preferably with at least one respective elevation at the
25 height of the shoulder. To drain off e.g. condensation water
from an interior of the half shell =lement, the at least one
elevation is preferably provided here with a through-bore,
which connects an inner side with an outer side of the half
shell elemenz. On the other surface, on the other hand,
30 preferably a V-shaped cross-plece is formed, which is open
rowards a detent hook and/or towards a detent surface, in

order to hold off water running off externally on the



preferably with at | east one respective elevation at the 25 height of the
shoul der. To drain off e.g. condensation water froman interior of the half
shell element, the at |east one 30 preferably a V-shaped cross-piece is
formed, which is open towards a detent hook and/or towards a detent
surface, in order to hold off water rumniétng of f externally on the el enent
fromthe detent connection and hence a penetration into the half shel

el enent. To reinforce the half shell elenent, reinforcement ribs preferably

run on its i”%f‘ém surface, - }ﬁ\% cheextend,in.a st ar. 5 ishane Originattng. f rom

the pole of the ement . se are preferably dinmensi oned and shaped so
that they |ieiagaivst hehé dutler sserface of a conpl ementary hal f shel
el enent which is stacked into the half shell elenent. Thereby, in

par ticular a definedeverlical Siackiogeof Uhe.indi viduakol0oglaments:into

each ot her or onto each other is ensured, which in turn increases their
manageabi | i t ypamtkiapladditi on Ibﬁu@@?ﬂtﬁ@lfaﬁﬁanﬁ%@ﬂ%&Pﬂ&ﬁdvépuﬁeséﬁﬂ hence

t he transpgrtaﬁl +Jo.caonpnect . the hal f.sshell £l.enppt deseLi bed above
with 15 furtherafde ?lczﬁ ﬁgnents ft g?eferably hasﬁan out er
preferably dimensioned and shaped so that they lie against

the ocuter surface of a complementary half shell element
which is stacked intc the half shell element. Thereby, in
particular a defined wvertical stacking of the individual
10 elements into each other or onto each other is ensured,
which in turn increases their manageability and in addition
reduces their transportation volume and nhence the

Trangportation costs.

To connect the half shell element described above with
15 further identical elements, 1t preferably has an outer
surface which is provided with at least a first clip for the
clamping of a bar. The clips are aligned in a connecting
direction of the half shell elements in which a number of
elements are to come to lie one behind the other. Thereby,
20 <the steel cages which are usually necessary, which hold the
half shell elements in a desired position are dispensed
with. The half shell elements transfer the forces here which
hitherto were led off via the support bars of a cage. At the
same time, the number of half shell elements which are able
25 to be connected with each other 1s only limited by the
length of an available bar. The clipping in of the bars is
able to be carried out most particularly simply and quickly,
compared with the fitting of the half shell elements into a
cage, and in addition also permits a variable arrangement of
30 the elements along a bar, depending on reguirements. Since
also entire cages are no longer reguired, but rather only
for example single steel strips, both the material and

ransportation costs are reduced in this respect. In



surface which is provided with at least a first clip for the clanping of a
bar. The clips are aligned in a connecting direction of the half shel

el ements in which a nunber of elenents are to cone to |lie one behind the

ot her. Thereby, 20 the steel cages which are usually necessary, which hold

the half shell elements in a desired pesiition are di spensed with. The half

shell elements transfer the forces here which hitherto were led off via the
support bars of a cage. At the sanme tine, the nunber of half shell elenents

which are able 25 to be connected with each other only.limted t he
|l ength of an ZRAHiT&Br e bar. STheP Tl FPpi vy |230f”Fﬁée%af£L¥§“%blég tQ%E

carried out msdirpafdduguladryvsknphy iandigueckéy, weonparedtieth theafitting
of the half shell elenents into %éca ge, and in addition also permts a

vari abl e arr dhgement toP" 30° tHe “ePément s al ong a bar, depending on

requi renents. Since
Preferably, the outer surface of a half shell element can be

5 provided with at least one second clip, which 1s turned
about an angle of greater than 0° to %0° with respect to the
first clip. Thereby, 1t becomes possible o connect the
elements with each other not only in a connecting direction
predetermined by the first clips, but alsc a directicn

10 turned in oparticular through 980° or 45°  theretoc. By
connecting the first clips of half shell elements lying
above, for example a row of elements lying above can Dbe
formed, whilst by connecting the second clips of =
complementary half shell element lIying Dbelow, a Tow of

15 elements lying bkelow, parallel thereto, can be connected.
Thereby, in a particularly simple and gquick manner, entire
surfaces of half shell elements (completed to form hollow
hodies) can be constructed and laid efficiently in concrete

lLayers.

20 A particularly resilient connection between the half shell
elements can be produced if the first and the second clips
have a different clamping height. This is because 1in this
case an individual half shell element can be connected
equally in two different connecting directions with further

25 identical elements, without the bars used for this impeding
each other reciprocally. These do not bleock each other
reciprocally, because they intersect at different clamping
heights and therefore permit a distinctly stronger

integration of each element into a network of bars.

30 Basically, the clips can in fact be arranged at any suitable
lacation on the outer surface of a half shell element. A

particularly good handling results, however, when they are



al so entire cages are no longer required, but rather only for exanple
single steel strips, both the material and transportation costs are reduced
inthis respect. In addition, such strips can also be ordered on-site, so
that their central provision is dispensed with and their |ocal distribution
is possible. Preferably, the outer surf-age-of a half shell elenment can be 5
provided with at | east one second clip, which is turned about an angl e of
greater than 0 to 90 with respect to the first clip. Thereby, it becones
possible to connect the el ements w th e? h_.ot hedr not ogly inLam%angIgti ng
direction predet@dained byt He 9 §€ 2 g%t}t%tﬁ 4rss a-drtection 107t ur ned
in particul artihrough s96=0r Té&-drher ebe. e Bymgonneetkiingtthes fiarstfickips of
hal f shell el ements I%/i ng above, for exanple a row of elenents |ying.above
can be formed?® wAFPSt tﬁfpc‘brhnt&ﬁi “HE“Eedofid®clrps SfFPA conpl effentary
hal f shell elesentsdatiingibekovs @nd owroftnkd ekementsy | yiargdoeliony pasal | el
thereto, can be connect ed. The,riﬁebr%,f}i n_a articul arl bsi (r}_pvl.e and u;lck
manner, entir@ st f49EE6d G hdi - Ughel | “BFEnent§-(Conpl €t ed t6 for it hof | ow
bodi es) can bg-weonstdduectedhand draildsefficiently in concrete layers. 20 A
particularly resilient connection between the half shell elenents can be
produced if the first and the secaond gﬁlﬁi ps have a different cl arrpibng
hei ght. This & b8Baisé iH Ehi s'2%Gse BT | MR dual Pl T Kl 1" ef eRéRt can
be connected eguaddy bR tame diffierert connect ivpgedi nectiranrsitwidt hvfaur ther 25
identical elenents, without th rs used for this .inmpeding. each other
reci procal | y. STHes o Hidt Lﬁlleog‘@?gaéﬁeﬁhgie?%ﬁ priocal § me%écé:ﬁge rt@“ﬁgy
intersect i@t @iffesentzcl-ampi agehei ght soand dchernef orecper ad tn @ rdieskhnct |y
stronger integration of each element into_a network of bars. .30 . as;LJcaIIy,
the clips can inSf&t belhfraiged dtany &Uft abl e 1GEAETon 6Nt he” otter
surface of a hakfrsheld -el eperts 1A=particul arly good handling results,
however, when they are arranged in the region of a flattened area of the
el ement on the pole side. Thereby, for exanple steel strjips can firstly be
deposited on the RPAt: dned 4Fead dt°a Yeposi £°dd or %\?/!L&?Wh%&?y shei9™ el énent s
and can then be siAphy1pressed 4 ntoLthe @l ips ahichcane sitasat-ed there,
wi t hout the strip, slipping dovvnfromth?hballf shglls. ) B .
15 particular in & simple, reliable and quick manner and 1n
large numbers at a favourable cost. Through its shape, which
conveys away air and water, and through its high rigidity,
it is, in addition, able to be handled reliably, is able to
be wused irrespective of the weather conditions and 1is

20 robust.

In the simplest case, such a hollow body is constructed from
two identical half shell elements which are connected with
each other. Depending on a height of the respective halfl
shells, therefore hollow bodies are able to be produced
25 which are of differing size, but constructed point-
symmetrically along their peripheral edges. Two half shell
elements with a respective height of 0.07 m are suited for
example for a layer thickness of around 0.25 m and elements
with a respective height of 0.09 m for a layer thickness of

30 around 0.30 m.



If, on the other hand, the clips are arranged on a base surface of the
flattened area, which is indented via a shoulder into the half shell

el enent, the elenent can rest 10 on its flattened area free of blocking on
the reinforcement ribs of a further element, and is therefore able to be
stacked in or on the latter. The above-peobl emis also solved by a hollow
body according to Claim18. Such a hollow body is able to be produced in 15
PartlcuL?r in ? sigple reliable and quick manner and in | arge nunbers at a
avour abl e caos roygh, its. shape. R n S ngs wa , and
through its i |l§| gg TS 2 unswﬁd%?t ﬁg)n\é%éb g\é@yvgg%{gnﬂf edéféerl i ably,
||s ?EI eto lbe:m.&adesseespﬁctmkaecvfedt her webthercreonditl ofise Bhd =i 8M20-% obust .
n eswrpe ase, suc w_bad onstruct.ed denti
hal f shel | zwﬁﬁ% ”gﬁn%‘Fe cg“!nlntgctegg \Xmgltzﬁega%ﬁf oét![ﬁe? tBegg]nt&%@%%hon a cal
hei ght of theasr me@ulrvemﬁaiéncsheiﬂ $othhedefones hotlowshodieéscare’ abl e to

be produc whi ch are. of ring.si.ze ‘ t
ically al ﬁgz‘%ﬁar tSEPF phe‘FaIdb o% gc_P l.zih’éle uL éﬁhs fHeled-poi nty symmet

ensured. Thus, hollow bodles of almost the meost varied form
can be produced. For example, ellipsoid, hemispherical,
lentoid or other nalf shell elements can ke completed to
form a respective hollow body in the most varied
10 combination. A combination of half shell elements with a2

respective height of 0.07 m and 0.09 m is suitea for exanple

Py

or layer thicknesses of arocund 0.275 m. At the sams Time,
only a small number of injection moulds 1s necessary for
this. Thus, for example, with only 3 different moulds a
15 total of 6 different hollow bodies, with 4 different moulds
a total of 10 different hollow bodies, etc. can be provided.
The technical effort and hence alsc the production costs are
thereby reduced with respect to the achleved variance in the

end product.

20 The above problem is solved in addition by a tool for the
production of hollow bodies according to Claim 21, which
distinctly increases the assembly speed thereof from two of
the described half shell elements. The reason for this in
particular is that a half shell element can De held in a

25 defined position and 1is therefore prevented from slipping

ha

ot

away. For the further processing of the hollow body,
latter can be inserted directly inte a steel cage for
example in a next working step, or can be connected with
further hollow bodies in another manner, before the next
30 half shell element is inserted into the mounting oI the

tool.

1,

The above problem is also solved by a method Zfor the

connecting of hollow bodies according to Claim 23, by which



A particularly fine adjustnment to the nost varied of |ayer thicknesses is
achieved in that the half shell elenents which are connected with each
other differ in their height. As the circunference of both el enents remains
unaffected by 5 their respective height, their respective connectability is
ensured Thus, holl ow bodi es of al nost thel nmost varied form can be produced.
For exanple, ellipsoid, hem spherical, lentoid or other half shell elenents
can be conpleted to forma respective hollow body in the nost varied 10
conmbi nation. A combination of_half.shell.elenents with a,. pespectivie hei ght
of 0.07 mandl‘t‘f.&dfg%%a?srgﬂic’tga ?#le%:aérr%ﬁecf or |ayer £ hi cﬁnesses of around
0.275 m At thedsare tiimglonkyda sdekly nufber ofndwj.ectheame nobkasizs
necessary for_ thi.s. Thus, for . I i th only:-.3.di fferent,goulds,a 15
total of 6 dif nesr]%rift hol 1 o?vgbotg?%g) %mﬁ’]“ %"dil%uferaer?t moul ds a t ot al of 10
di fferent holtowded es, ®&txcirecan dverprevi deth Theitechnatealaeds or fnand
hence al so. the producti.on_cgs thereby .reduced. w th respegt L 0.t he
achi eved v5ariaarnegeori of tlﬁremé%g %?o%ﬁegtf&%%he agoy_e problemis soln\glefj in
addi tion by attodiolfion thelipeoductihemedfrhohl ow Bblilestagcdrairaget o°X ai m
21, which distinctly increases_the assenbly speed.thereof .fromtwy, of the
descri bed hal hls%e[:%{n% éﬁ%?sfefﬂﬁl%}asgﬁ for thi‘Ss i“napart‘i cul gr i$ that a
hal f shel | elenentcuéanipeahstd diriderad25tdefindgdposiel ore@ndemsttherefore
prevented from slipping away. For the further processing of the holl ow
body, the latfer .can be insert Lrectly i Aasteel. cage f.on exanple in
a next worKi n%g“’"nsatigL J o&%aﬁg%é&go%ﬁégtel vé{%%‘ urt%er “hol | ovL\;Sbodi es in

anot her nbhnetjsefwere ithe: nextc:3@ehdlfreshebhickl eredbri sxpngest éd Fhto the
nmounting of the tool. The abov robl eral,so sglyed a-gethod for the -
10 - indivi du%?n%%v\%‘“&éfa eh ircé%scgfefgceésrpao}%'ho %ow b% es can be produced
sinply and quibekldingThe tleengt h;heshiapei tpackibngetdensttyoeter ofsg hese?r ows
or surfaces ar ee@at}’;l %Cta%ege gg{lzeectteeq,ogﬁsdesi red, conpared with rigid steel
cages, and 5 Bre"onl'y I ted by the Iength of the bars. The handling of
the holl ow bodies is therefore also distinctly inproved by this connecting
t echni que andrThenmwns guar dnt eedcalivaysin paetad culkarloy aliso ghderidi PEicul t
technical .requirenents. Finall e hollo Ls prefenably. tq.-hesused
as a. 10 &gspf‘%ce&?xﬁ*mr?*ae c@ﬁ%?ggfée%’gye‘ﬁ hsugﬁq%gg#ég exarrgtfe in the

manuf act ure ofirewncrset el&absalwald siaanteekblilngsconna bertdi ngesidt&@shy t he
in-situ concrete nethod_or _else in a._pr e gncrete works. The
invention is desciibed in detai Ifur%oéal%gw \?\nﬁfﬁ{é{ h%agfgggof

Figure 1A shows a top view from obliguely above onto a half

shell element according to the invention;

20
Figure 1B shows a top view ontoc the underside of the half
shell element of Figure 1A4;
Figure 1C shows a lateral view of the half shell element in
25 the vertical half section of Figure 13B;

Figure 1D shows a lateral view of the half shell element in

*he horizontal half section of Figure 1B;

30 Figure 2 shows a top view from obliguely above ontoc half
shell elements according to the inventlon with

clips:;



15 an exanpl e enbodi nent with refere
or identically acting parts are give
dr awi ngs:
el enent according to the invention;
undersi de of the half shel

|l ateral view of the half shell eleme
Figure 1B; Figure 10 shows a | atera

hori zontal half section of Figure 1B
obl i quel y above onto half shel

clips;

hal f shell elenments of Fi

el enent of- Fiigure 1A,

nce to the attached draw ngs.
n the sane reference nunbers.

| denti cal
In the

Figure | A shows a top view from obliquely above onto a half shel

20 Figure 1B shows a top view onto the
Figure 1C shows a
nt in 25the vertical half section of
view of the half shell elenent in the
; 30 Figure 2 shows a top view from

_ | elenents according to the invention with
Fi gurie 3rehewssrastsopa vicew fuiem dblomqued i calsdye antve tdre-ccopl et ed

ure 2, Fi.gure _4_sho ; of . hal f shel
el ements and two hol | 5 B0Gi°EE E?gﬁd%%%jtﬁ%?%??%%f%%%é%ﬁgau%é 5 shows a

per spective view of a conventi onal

connection of known hol |l ow bodi es.

5 Figure 4 shows a stack of half shell elements and two
hollow bodies produced therefrom, and
Figure 5 shows a perspective view of a conventional

10

15

20

connection of known hollow bodies.

Figure 1A shows a top view from obliguely above ontoe & half

shell element 10 according to the invention. Guides 20, 207,

2077, 2077' constructed approximately in a U-shape in cross-

section are arranged on a first half periphery 11 of its

edge 12. To produce a hollow body, an identical further half
shell element 10 with identically constructed guides 20,
207, 207, Z07T7
11

247,

can now be pushed on over the second half
the half shell element 10,

20!’{.’

onto wherein the

200",

periphery

guides 20, on both sides embrace respective

edge regions of the elewments 10, 1i.e. the respective edge

region is guided into a respectively opposite groove and is

held there. The guides 20, 207, 2077, 2077t can be designed

longer or shorter here, depending on the purpose of use oI

+he half shell element 10 and the loads which are to Dbe

25 For

2007, 2

expected here.
guides Z0, 207,
stronger or weaker.

In a final position,

comes to lie precisely over the half shell element 10

30 engages on the one hand

other hand on the detent

complemsntary detent

in

40

detent hoock.

grooves 40,

this,

the pushed-on

surface

order to assist

the

be

the
Of.'!

reciprocal clamping of

can also be designed to

nalf shell element

orn the detent heook 30 and on the

surface 31, respectively via 1its

and wvia 1ts complementary

this detent

engagement,

are provided on both sides of the detent



10 Figure | A shows a top view fromobliquely above onto a half shel

el emrent 10 according to the invention. Guides 20, 20", 20", 20"

constructed approxi mately in a U-shape in cross-section are arranged on a
first half periphery 11 of its 15 edge 12. To produce a hol | ow body, an
identical further half shell elenment 10 with identically constructed gui des
20, 20", 20", 20"'" can now be pushed on over the second half periphery 11
onto the half shell elenent 10, wherein the guides 20, 20', 20", 20"" on

bot h sides enbrace respective 20 edge regions.of the el ements. i.e. the
respective edi& g on ?%*ﬁﬁ?&gﬁmFﬁgbn% g%%beéfiWéﬁ§hd%%3§¥Fb“égo%%%§and is
hel d there. Theygui des 20 20rths20"La20"5haldn de=rdesi giiedadongerior shorter

here, depending on the purpose of use of the half shell .ele d the
| oads whi ch @ ETFhE S5 expett et hete. “ForS tHi< % lh@ Wéglhqp;}%gg?&%lg@rrpi ng

of Lhe gridesigglnghQIZOEm 20his canval s® heidesi gneglteo ded sttedngeke or
weaker. In a fina position, the pushed-on half shell ele ] s to
lie preci sel y"ORSECHRE ﬁélﬁ“@‘efﬁﬁﬁpéhﬁnﬁe16Saﬁ@Sﬁékéﬁgagggg%n}$h§9%§e hand
on thetqetfntS@p@ktéosaeﬁ @R theicot hesndandtonnt hendét ents sukfacea34
respectively via its conplenenta etent surface and via its nt ar
det ent hook. @%G%EH%WCF%BaEE st ¥%?§°éﬁa§@e#€%‘,ca% %%bef%%bgggggkgﬁg' arg

provi ded on bgth:i&ides ofnt herdetent numbk?2 ofseifacet81l bretcheednebiel i ng

edge 11, which gnprace t he edge regi on of the further _half .shel.l, eLegent 10
and pernit a ﬁ?e%?sé“ﬁbsiFFSﬁgﬁﬁ ogh?hep?ﬁﬁegﬁgh%ﬁ¥s iﬁgV??% ré?pe%igfo
each otherg |8t hirs:dvayenas Guiok, SienpkerasiceYeldcabl ef the elements 10

permits their favourably priced production by injection
moulding, which requires smaller wall thicknesses and hence

lower material costs.

15 To increase the rigidity of the half shell element 10, the
latter is provided with struts 90...9077"'", which originate
in a star shape from its pole P (designated in Figures 1B to
1D). These are designed at the same time so that they lie
against the outer surface of each further element 10 and

20 make thess stackable in a space-saving manner. A flattened
area 50, on the pole side, of the element 10 permits a
secure placement here. At the same tine it can not, for
example, roll away when an identical further element 10 1is
to be pushed on. The £flattened area 50 can be Iformed

25 stronger or weaker here, depending of the purpose of use of
the element 10 in thin or thick concrete layers.

The rigidity of the half shell element 10 is increased in
addition by its shoulder 51, which surrounds an indented
base surface 52. This base surface 52 serves here for the

30 arrangement of additional information 53, such as details
concerning the manufacturer and the use of the alement 10.
By the stamped arrow, the information 53 also indicates a
mounting direction in which this element 10 is to be pushed

onto ancther. In order to aveid inclusions of ailr on the



5 connection of both elenents 10 is possible, which is also safe to step on
under construction conditions, i.e. also does not open under |oad. Here,
bot h confusion and also the delivery of an irregular nunber of elenments 10
are reliably ruled out, because the conplenentary elenents 10 are 10
designed identically. The half shell forlof the elenents 10 pernits their
favourably priced production by injection noulding, which requires snaller
wal | thicknesses and hence | ower material costs. 15 To increase the

rigidity of tQEjQQgg_§QgEISgkgg@gt5§ooft@g lcatt,efrti SopravhdedwM kst rut s
90...90""", vihi ¢h originate in a star shape fromits pole P deslgn ted in
Figures 1B touDied These areldesigpetebt fhe £ime tithe s8¢ hat “TheS i e

agai nst the QHﬁﬁﬁl?%EE@E&t&fmﬁﬁQﬂmR&BE?eéle£§n££te£$%ﬁymin26fnak@ thase
stackabl e in a space-saving manner. A flattened area 50, on the Eole si de,

of the el ementutiG:asertdi-t ShassecutacphacREntREr 61MAt TPRe “88mETErHE " t can

not, for anpl e, L when . an hdenti cal fiukt heraehement-n2@ hsito be
pushed on%%Tﬁgk?fg{?gkggﬁg%%a SOacaﬁ be fornengS stronger or weaker here,

dependi ng of $hel pulpeselofenisd ofaphehelement 2160 Rt hiHt o thfck®Toncret e

layers. The rigidity of the half skelk.el ement nd0chsiincripasediba. addition
by its shom(ﬁﬁkﬁg% 3%i%%usurr5ﬁnds an indented%base surface 52. This base
surface 52 serves here for the 30 arrangenent of additional information 53,

such as detaiLs, conogrnig.f he mnufast urel and thecuseqef othenel aaent 10.
By the stanped arrow, the information 53 also indicates a nmountin

di rection!@n which ¢lsinene| éfent EIBW%?t%ﬁ-bénpégﬁéﬁi%mt%Ddﬁﬁiﬁ@thgﬁa%rder
to avoid incl YL PNS ng alfe OQlénQﬁ'wt ‘1013aIready described in Figure 14,

vound elevations 70, 707, 70’7 can be see here, which are
arranged in extension of the channels 60, 607, 6077, and
their height corresponds approximately to <tThat of the
15  shoulder 51. Thereby, it is prevented in particular that
reinforcement steel, laid over the element 10, engages into
tha channels 60, 607, 60’7’ and blocks these. The elevations
70, 707, 7077 are provided on the other hana with central
through-bores 71, 717, 71’", which connect an inner side
70 with an outer side of the element 10. Thereby, rain water or
condensation water can emerge from the interior of the
@lement 1G, which could collect there e.q. during
traneportation or during storage on the building site.
External water is directed from the base surface 52 via the
25 channels 60, 60’7, 6077 to the cuter surface 132 of the
element 10, where it runs c¢ff along the outer arm of a V-
shaped cross-piece 80. This cross-piece 80 opens out towards
a respective detent surface 31, soO that the water 13
prevented from penetrating into the detent connection 30,
10 31. At the same time, the arrow-shaped form of the cross-
piece 80 alsc indicates the directicn in which the element
10 is to be mounted, in order to obtain a desired hollow

body. The information 53 on the base surface %2 of the half



i ndented base surface 52 of an elenent 10 with downwardly turned half
shell, channels 60, 60', 60" are provided, which penetrate the shoul der 51
as an extension of the base surface 52. These serve at the same tine for
the draining 5 off of rain water on an elenment 10 with upwardly turned half
shell. The element 10 can therefore alsolbe used in the rain w thout
accunul ati ons of water formng on its upper side. Figure IB shows a top
view onto the underside of the half 10 shell elenent 10 of Figure 1A In
addition to the technical det s .of the el epent_10-al.ready ibed in
Figure 1A, ro ndjeﬁ%§§?F5n5§7§éé%ﬁﬁ%teYSEE%ang%ekéééf éf%%gﬁﬁggag%rgﬁg
arranged i n extensildnsoéll heyrehaniielsC60, 60', 60", and their hei ght
corresponds approxi mately to that of the 15 shoulder 51. Thereby, it is
prevented in particular that reinforcenent steel, laid over the el enent 10,
engages i nto theichannehsw60s Eﬁterdﬂyvmﬁwdeﬁl@bksh@h%sﬁﬁwﬁh@L§mé0at%%ns 70,
70, 70" are provided on !t he pther hand it h gentral thr oughshonesizd, 71,
71", which connect “an i nner 0" wi an outer side of the elenment 10.
Ther eby, rai nowat erapr condensatices vﬂéiter%éan 28rér g&Of f omceRePEneertor of
the el ement 10:.Which coul €,0004 SelidNare @rGs Qyé&nguﬁg%a%rmt Lo, or
during storage’ on~the bai ing site. ternal ter 1s directed fromthe
base surface B2shdpe.t He 25fchamrel sleBnt600, i60Puthed het ordEre $§et-ate 13 of
the el ement 10, ere it runs ,of f glg@g Ahe quier armof.a V-shaped, s
cross- pi ece 80 1S cross- pi ece 80 opens out towards a respective detent
surface 319 Sﬁhéh@mi$m£:Mhtéw S 2@féveﬁ@ ed feomipenetamiing b i <Ehés det ent
connection 30, 3 t S t rr h of=th

crosspi ece 80~ algb in %) %gg tﬁgﬁhlkg§?|§%§F% mﬁ%%ﬁ ?ﬁ%gg%gﬁﬁ%tglo ?2 to be
mount ed, in oddﬁmnﬁ(ﬁaﬁmmaﬁﬁ ardes¢r@&k¢ﬂﬂlammL@@éy 3Théb9 't orafatihenm 58 on

the base surface 52 of the mﬁQﬁI%fﬁi&ﬂynqm;QKgg§u% at.e here the

manuf act urer cobi ax and the half sheII type 1. Figure I0 shows a
| at eral view ofet Herhatf shiel | sied @nenteniants wérrhcalarhdlef eetiion 6T Fi gur e

s5. Therei D.PA GULar Lhe.shane. of Lbe. quides 29,20, 20°, 207" can
e (0] ur e

be seen, Cr oss- sectlon Ichis con subs%antlally in a
U-shape. If a further elenment 10 is pushed on, edge regions of this further

el ement 10 ar g, enb aced by, e, gropyes, of, 10 the gUidesy20) 2ner20ln 20

of the el enen Which'i's to be conpl eted vi ce versa. For engagenent
of the detentLhQOKSrBﬂnUndIm@ldeﬁentlsmr®QCESGQﬁﬁ(1ﬁn|¥”ndﬂ“sﬁ6ﬁnﬁaﬂﬁhe

detent grooves, 40, 40 &.l.he edge.regi.on.of the.futt herphal f
shel | elemsnt%h 1ﬁﬂﬂéﬁ%%% ?ggdﬁfy seeﬁ$15 %ronlthe g%terfor and
facilitatés pdsr&nbngn@pva 40’ can be seen, and on the other hand also

the guides 20, 20’ on the first half periphery of the edge
12. The reinforcement ribs 90"’ and 90'’'’’ are designed
here so that the flattened area 50 of a further half shell
element 10 would rest on all ribs 3807’ and 8077'’"7 and makes
25 possible a secure stackability of the elements 10.
The mounting of two half shell elements 10 to a hollow body
is preferably carried out by means of a tool which is
equipped with a mount for an element 10, which 1is
constructed in a complementary manner to a shape and/or to a
30  structure of the outer surface 13 of the element 10,
Thereby, a slipping or twisting of the element 10 on pushing
on of a further element 10 is prevented. In particular on
engaging of the detent hook 30 on the detent surface 31 in a

final position of the further element 10, a resistance 1s to



Figure 1D shows a lateral view of the half shell elenment in the horizonta
hal f section of Figure 1B. On the one hand, the detent hook 30 and the
opposite detent surface 31 with a 20 detent groove 40' can be seen, and on
t he ot her hand al so the guides 20, 20' on the first half periphery of the
edge 12. The reinforcenent ribs 90" and ¥0'-"" are designed here so that the
flattened area 50 of a further half shell element 10 would rest on all ribs
90" and 90""' and makes 25 possible a secure stackability of the elenents

10. The nnun%gng of _two hal f shell he%%geqksi%gtgod%lgglgwgbogyllsTh@

preferably carri ec Eﬁﬁ?eb reans of a tool which is equi pped with a nmount

for an el enerﬁeljz@blwheu@aq;@nmgtfr obt edo e loonpE et A irafifAerCY ¢ a

Snape and/ o 10,330 st nuclune . 1he QULEr skl 2ol pluihecehemens 10
Ther eby, a sli p ng or TS ing of the elenment 10 on gushlng on of a

further el ementdylOcks prievented. rémoygar t ifeairartion éng gi 7y’ oPTPRES 'Y ent
hook 30 ony th?ﬁqgkgntwfuﬂfgcﬁn%b el fﬁ@%h%qgé%phgﬂ of - 4 he fuether el ement

10, a resistance is’t & “ovef come here h can be taken up by
the tool. Theor eldialy ememgageﬂemtaoﬁamﬁe TONecHi GRIESE hantPndi cHt Bl by a
distinctly disg rghb g sound. The resultant hollow body can then
be renoved from t processed 5 further, with it preferably being

inserted into a steel cage or bei ng connected via bars (shown in Figures 2

to 4) with f Iher | odi i gur Shows 811 0pL Vi eW f£om,9bk i quel y
above onto hal 1?10 s ﬁgu$e%e§§§ ?%gwaggépdln fo t%e |nven?|on wi:th clips

100, 100' 10 Thﬁxeellien‘emr&nrlﬁ@' Hi'e soupidd:ani th eaeh igvhetisi avbalk sc163° 101",

which are heldin {ifie respectbyg, ol Ips 100 L08ieq I mhissexammle, vLhe
clips 100, 100" ‘ar'’e arrange oth sides of the indented base surface 52

in a desired ﬁﬁmﬁdﬁﬁecﬂwﬁg dwne@¢|@Wﬁ(ﬁ@L§aeﬁréméneﬁFPQEﬁlVﬂtQ%lPﬁaﬁP%ned

area 50 thereby,remnins fre eacl el.epent | 40’ 1@yaQL% t-0-hesstasked,
free of bIockg%e on thé“{é§% %gcengn% r?gg 90" "' of grfur?her el enent

10'. 20 In addbti omitest hé amlearvgewmmofbafsuer sﬂtumflaucss SF00tn 180'4eSpEBYi si on
Can al so P§ rrggr? tc%z.%r O%‘ dgcgg&{ tional.,seeond,cligps ¢pot rildusidsated),

whi ch are allgne
50 *hereby remawns free and each element 107 is able To be

stacked, free of ©blockage, on the reinforcement ribs

G90...907 ' 7" of a further element 107.

20 iIn addition to the arrangement of first clips 100, 1007,
provision can alsc be made to provide additional second
clips (not illustrated), which are aligned in a first
direction turned greater than 0° to 90° with respect to the
first clips 100, 100’. These can also be preferably arranged

75  opn the base surface 52, Thereby, several rows of elements
107, connected with each other, can be arranged in a simple
manner, therefore can form a surface of half shell elements
107 (completed to form hollow bodies). The second clips are
preferably turned here at an angle of 45° or 90° with

30 respect to the first clips 100, 100’, so that the half shell
elements 10’ are formed, lying either directly adjacent to
each other (with clips at 90°) or staggered with respect to
each other (with clips at 45°). In particular in the case of

half shell elements 10’ lying staggered with respect to each



direction turned greater than 00 to 900 with respect to the first clips
100, 100'. These can also be preferably arranged 25 on the base surface 52.
Thereby, several rows of elenments 10', connected with each other, can be
arranged in a sinple manner, therefore can forma surface of half shel

el ements 10' (conpleted to form hol |l ow bodi-es). The second clips are
preferably turned here at an angle of 450 or 90 with 30 respect to the
first clips 100, 100', so that the half shell elenments 10' are forned,

|ying either directly adiacent 19 %@%J(]WBEBE%?(VM&&%Q Pse at12900) sRE: 1

st agger ed mﬁfﬁ“reépect 0 "each ot th ips at 450). In particular in
the case of haldneshel | 1@1 enentgld0ed | yicngfstragderiddrwi plespe6ilit o°each -

16 - other, thereb ensely packed surface of half shell elenments 10
(conpl et ed tdx¥8§ﬁ¥ﬁgfgbm1bodies) can be constructed.

5 Figure 3 shows a teop view from obliquely above onto the
completed half shell elements 10’ of Figure 2. These form
individual hollow bodies 110, which are connected with each
other both on their upper side and on their underside via
bars 101...101"77., The distance between the hollow bodies

10 110 can vary depending on reguirements, so that denser or
wider connection distances betwsen the bodles 110 are able
te be realized according to reguirements. If a surface of
hollow bodies 110 were to be constructed here, the upper
pars 101, 101’ or the lower bars 1017’7, 101’’’ can also be

15 held on additional, correspondingly turned clips of the
elements 10', so that the bars run angled to each other on
the upper or respectively lower side of the hollow bodies
110. Such a network could be further reinforced by the first
clips 100, 100" and the second clips having different

20 clamping heights, so that both on the upper side and also on
the underside of the hcollow bodies 110, bars would be able
to be arranged running respectively angled to each other
which, owing to their different clamping height, do not
block each other reciprocally. In each case, through the

7% identical half shell elements 107, provided with clips 100,
1007, in a particularly simple and quick manner a row or a
surface of hollow bodies 110 can be constructed, which can
be differently spaced and differently reinforced depending
on direction. In this respect, the clips 100, 100’7 permit a

30 particularly flexible use of the half shell eiements 10'.

Figure 4 shows a stack of half shell eliements 107 and two
hollow bodies 110 produced therefrom, which are zll eguipped

with clips 100, 100’. The stack of half shell elements 167



5 Figure 3 shows a top view fromobliquely above onto the conpleted half
shell elenents 10' of Figure 2. These form i ndividual hollow bodies 110,
whi ch are connected with each other both on their upper side and on their
underside via bars 101...101"'. The distance between the hol | ow bodies 10
110 can vary dependi ng on requirenents, 10-t hat denser or w der connection
di stances between the bodies 110 are able to be realized according to
requirenents. |If a surface of holl ow bodies 110 were to be constructed
here, the upper bars 101, 101' or, the | ower bars 101", 101" 1.s0 be 15
hel d on addi tiadRal , “icofPr eSPOTthAgl’y ¥ urti lch%%c%f%Fﬁ%’eﬂgﬁg%?g %%gi o)
that the bars. uspapghed:toceaeb ofher daptihe: uppepwer respectdvelyii ower
side of the hollow bodies 110. Suc net wor.k coul d be further,reinforced
by the first QI95Fs 1007 =470+ GGt H%E%%‘&oﬁ?&‘lcelsrpgeﬁ%Eﬁnegl% isff%?éen%&?o

cl ampi ng hei ghts,1 sQe<that bethromd he upperisicde iand palkrsdtonat henphder si de
cf the holl ow bodies 110, bars would be able to _be.arranged nnj
respectivéﬁy‘aﬁgﬁ%dm¥b3§§€ﬁb&ﬁh€FoﬁHFEh?no%fna Pgﬁf %i?O%Yf%ggbn%Q%FEHping
hei ght, do nat.dhl oek e@aehiet her raciprocaddanvem eachatasezbihr cughtt he 25
identical half shell elements 10°, royida? with clips 100, 100", in a
particul arly Bi9pIcECand i Tk HEATEr A row or “a®Surface of hol | ow bodi es
110 can be constructed, which can be differently spaced and differently
rei nforced depending on direction. In this respect, the clj 0 0'
permit a 30 p&kXitéul arl yrPFexi Bl ePTsE o1t fe HQFV s%%llaefgﬁéﬁ%§9?6%£
Figure 4 shows.a strack of habfnsheldielenent 80105w anditewo 16l bowrbeds es 110
produced therefrom which are all _equi pped with clips. 100!, .. The,stack
of half shel|°%l eneft&c1o c2%%akeél?up aaspc&r'rpa%%ti%ﬁds s‘*r%rg%" s%%ég‘ hg%’e,
whereby its tyanspoentatiom cesks amne disstispethy:lowerfcompdr epawit hithose
of prefabricated haollow bodies. Neverthel ess, the_ half. shell -
according to EREETTWENTEN PEITHTE A §?ﬁ§I§F85 &U?éﬁug%dpgepﬁggﬁgﬁgko
production of ¢ ayholil;ewrhodye 1485 ashicebieasye tio-drdndke. and whi ch, noreover,
is also able to be produced in |arge nunbers at a favourable cost. Figure 5
shows a péfspective view of a conventional 10 connection of known

si ngl e-pi ece holl ow bodies 111 by neans of a steel cage 102, as it is used
today. Both the production and also the transportation of such parts is
expensive and | aborious, they are difficult to handle and tight Iimts are
set on their applicability. 15 - 18 -



Claims 1. Half shell element (10, 10') for the production of a hollow body
(110) with an identical further half shell 5 elenent (10, 10'), with at

| east one guide (20...20"")for the further elenment (10, 10'), which is
constructed in the region of a first half periphery (11) of its encircling
edge (12), so that the further element-(4€,- 10') is pushed onto the half
shell elenent (10, 10 10') fromthe second half periphery (11') of the
edge (12) lying opposite this first half periphery (11) and can be gui ded
on the edge (12) and held in a final gfltlon 152. Half shell elenment (10,
10') according to Claim1, in which the"at™d east one guide (20...20"") is
constructed as a groove for enbracing an edge regi on of the further hal f
shel | element (10, 10"). 203. Half sq%ll nept (10 10'& ccordlng to
Claim1 or 2, lwithlia ddtent Hook"(30) ‘a def@h Sur PRREq for
engagenment on a Qﬁﬂnban@@bgrxldeﬁemttBUﬁﬁageeﬁﬁmyuamﬁuah@mnpbeﬁembaxy
detent hook (30) of the further el enent , 10") |ch are arran §d | yi ng
opposite each ot ™5t reéb%ttlﬁeﬁy in rox@ﬁate “the mddle® ? the
first and second hal f. Qeriphmzy (HkL, ful:fi:?“}zroélezh@qfenﬂﬁr clumg edgéc(12y. 4.
Hal f shell el enent (10 10') ordln HP %gjng ]alns
in which detent d?%ﬁﬁé§cEﬁ% “ﬁd‘ F@ﬁ drsﬁ ea eglon of %ﬁ
further half shelds QJenen&lfdihngukdbeanezppngiﬁﬂﬁtedhenfbnmhnsmde&eot t he
detent surface (31) on the encircling edge (11 3 HaI |
el enent (10, 10') Hecotdi'ng T oPofesof °th é%%véaéralﬁfll TR Eg hal f
shel | el emgnt (10,010 jrhascia fdaidened iar @&"(l@ﬁ)s on (tLhe) polfetsede.dg56.
Hal T shel | elenent (1%¢m%% %p%%%?[glggltoegis half periphery ({11} and

can be guided on the edge {12) and held in a final

position.
15 2. Half shell element (10, 10’} according te Claim 1, in
which the at least cne guide (20...20"77) is constructed

as a groove for embracing an edge region of the further

half shell element {1C, 107").

20 3. Half shell element (10, 107) according te Claim 1 or 2,
with a detent hook {30) and a detent surface (31) for
engagement on a complementary detent surface {31y and a
complementary detent hook (30) of the Zfurther element

(10, 107}, which are arranged lying opposite each other

25 respectively in approximately the middle of the Ifirst
and second half periphery (11, 117) of the encircling
edge (12).
4. Half shell element (10, 107) according to one of the
30 preceding claims, in which detent grooves (40, 407) for

embracing an edge region of the <further half shell
element {10, 107} are constructed on both sides of the

-

detent surface (31} on the encircling edge (11).



which the flattened area (50) has an encircling shoulder (51) wth an

i ndented base surface (52) surrounded thereby. 107. Half shell elenent (10,
10') according to Caim6, in which the base surface (52) is provided wth
information (53) stanped therein or thereon concerning the half shel

el ement (10, 10'). 158. Half shell elener#t {10, 10') according to Claimé6

or 7, in which the encircling shoulder (51) has at |east one channel

260..£60") m?ich ext ends aﬁ aﬂ extension of the base surface (52) towards
n outer surface e_half_shell Iene t 0 shel

el ement (10, 10' f&i 528} g t6™ %f%lgﬁgj %O %ch%gﬁn&bgéeC%%rfgésg%%Z) ?n

extensi on of the aabvkeasiione ichanneh @ﬁe nmﬁﬂ"$h¢$ipﬁkﬁma@§d (WPt h1@t! | east

one respective el evati 70" t he heig f.the 25shoul der (51
10. Hal f shell eﬁﬁﬁeﬁt??T%‘”Tﬁ‘fIECCOr%lng t% C?é%%1%uﬂin whi ch t he gt .
| east one elevation (70...70") is provided wi th a through-bore

gzéi| Z%;%%nrh%igmiiogggn§ e%amgggr(§9§igg’MAggcg¥hfgge¥os&fgaﬁﬁ5}hﬁnhalf

which the flattened area {50) has an encircling shoulder

(51} with an indented base surface (52} surrounded
thereby.
i0 7. Half shell element (10, 107) according to Claim ¢, in

which the base surface (52) is provided with information
(53) stamped therein or thereon concerning the half

shell element {10, 107).

15 8. Half shell element (10, 107) according to Claim & or 1,
in which the encircling shoulder (51) has at least one
channel (60...607") which extends as an extension of the
pase surface (52) towards an outer surface (13) of the

hzlf shell element (10, 107}.

20

5. Balf shell element (10, 107) according to Claim 8, in
which the base surface (52) in extension of the at least
one channel {60...6077) 1is provided with at least cone
respective elevation (70...7077}) at the height of the

25 shoulder (51}.

10. Half shell element (10, 10’} according to Claim 9, in
which the at least one elevation (70...707") is provided
with a through-bore (71...7177), which connects an inner

30 side with an outer side of the half shell element (10,
107,
11. Half shell element (10, 10"y according to one of the

abovea claims, or: the inner surface of which



reinforcenent ribs (90...90""") run, which extend in a star shape
originating fromthe pole (P) of the elenent (10, 10'). 512. Half shel

el enent (10, 10') according to Claim1l, in which the reinforcenent ribs
(90...90""") are dinensioned and shaped so that they |ie against the outer
surface (13) of a further half shell elefent (10, 10') which is stacked
into the half shell elenment (10, 1010'). 13. Half shell elenment (10, 10')
according to one of the preceding claims, in which an outer surface (13) of
the el enent (10, 10') Onggmggc @ne . fgﬁsl Chi Rp61005: 15 L0Q); fior the

cl anmping of a bar (101 "), |n order to connect this el enent (10 10
with further |derﬁt|a(falshepenem-@ll(a1@ﬁglo?r)om the palt sheld! elfementemé1o, 10')
according to Clalﬁﬂ hn 20 which the outer surface (13) has at |east one
second clip, whichi’s turned about an angle of greater than O to 90 with
respect to the first clip (100, 100'). 15. Half shell elenent (10, 10')
according 4o Qaim13 And;2514n L0 Wabchifhe [1Lst:CL00, 200} and the
second clips have a different c?anplng elght ) shel | el ement (10,
10') according tol@icai m 48t o reinforcenens, knb@hlcﬁxkhe9ﬁi?éi'(10@”6100 )
and second clips ar n%%ag@n%q 'éhéfié% "egi onzef ad atiened.area (RO), on
the pole side, of the el enent el efrent (1 , 10")
according to C aimtEs, s nhﬁch1$he03|¢s%%qﬂﬁf P@@f)shﬁﬁls%éﬁﬁﬁkclﬂﬁs are

arranged on a basﬁ}%“%&ﬁ%ﬁ Qézkt@@kgg Eﬁtbngﬁgtﬁglfnéﬁbll element (10,
10 107 .

13. Half shell element (10, 10') according to one cf the

preceding claims, in which an outer surface (13} of the

element (10, 10') has at least one first clip (100
15 100"y for the clamping of a bar (101...101777), in order
to connect this element (10, 10’} with further identical

elements (10, 107 .
14. Half shell element (10, 10') according to Claim 13, in
20 which the outer surface (13) has at least one second
clip, which is turned about an angle of greater than 0°

g

to 90° with respect to the first clip (100, 1007).

15. Half shell element (10, 10’} according to Claim 13 and
25 14, in which the first (100, 1007) and the second clips

have a differsnt clamping height.

16. Half shell element (10, 107) according to Claim 13 to

15, in which the first (100, 100') and second clips arse

30 arranged in the region of a flattened area (5C), on the
pole side, of the element (10, 107}.

17. Half shell element (10, 107} acccrding to Claim 16, in

which the first {100, 1007 and second clips are

arranged on a base surface {52} which i1s indented into



- 21 - the element (10, 10') via a shoulder (51) on the flattened area
(50). 18. Hollow body (110), consisting of a conbination of half 5shell

el enents (10, 10') connected with each other, according to one of the
preceding clains. 19. Holl ow body (110) according to Caim18, in which
the half shell elements (10, 10') which @re connected with 10each other are
identical. 20. Hollow body (110) according to Claim18, in which the half
shell elenments (10, 10') whi ch are connected with each other are different

in their height. 15 21 TooI Aroduction || ow, bodi ( )
according to one "6f CFAFFR 18" ?@) Zgleov(nth a nount Oflor8 L % s%gll ement

(10, 10') accordimgttenemesrafa Chaims 1 to 17, which is construct ed |n a
conpl ementary manner to a 20shape and/or structure of the outer surface
(13) of the half shell elenment (10, 10'). 22. Method for the production of
a hol | ow body:{.11Q) 1aecerding 1o ,on@»:r&ﬁs@l;aigrrs)fla ter2@panith attbelf 25

according to Caim in which al shell nt (1 I.$,Lhserted
into a nount of t%@ﬁooﬁalenﬁnﬁrtﬁeop ént i colrmﬁa sﬁ'é“l”g e%%h%nt (51% 10")

i s pushed on intacokinay posirt on olverpztdteadhalgf cshehd. el ement (10, 10')
situated in the tool and is engaged thereon, 30 and a hol |l ow body (110)
produced in such a way is renoved fromthe tool for further processing, in
particul ar forsinsantiwomcaf ttheohokkbowrbody {d410)aimt b8 st el weagesthe

hal?® shell elements (10, 107) which are connected with

8 each other are identical.

20. Hollow body (110) according to Claim 18, in which the
half shell elements (10, 10’) which are connected with
each other are different in their height.

15

21. Tool for the production of hollow bodies (110 according
to one of Claims 18 to 20, with a mount for a half shell
element (10, 107} according to one of Claims 1 to 17,
which is constructed in a complementary manner tTo a

20 shape and/or structure of the outer surface {13} of the

half shell element (310G, 107).

22. Method for the production of a hollow body (110)
according te one of Claims 18 to 20, with a tool

25 according to Claim 21, in which a half shell element
(10, 107y dis inserted into a mount of the tocol, =2

further identical half shell element {10, 107) is pushed

on into a final position over the half shell element

(10, 107} situated in the tool and is engagad thereon,

30 and a hollow body (110) produced in such a way 1s
removed from the tool for further rocessing, in
particular for insertion of the hollow body {110) into

steel cages.



- 22 - 23. Method for the connecting of hollow bodies (110) according to
one of Clains 18 to 20, wherein the hollow bodies (110) are produced froma
conbi nati on of half :shell elenents (10, 10') according to one of Clainms 13
to 17, in which a row or a surface of hollow bodies (110), connected with
each other, is produced, by bars (101...101""), running continuously over

t he hol | ow bodies (10, 10') which are to“be connected, being clanped into
the first clips (100, 100') and/or the 10second clips of a hollow body
(110) and into the orrespondingfirstclips(100,100')and/or corresponding
second clips of. atdtfaur t err hahkowcbothesinl10), whitéy |beiigas a nespective

unmi g diecti on, of & 891 (0% o100 b I8, 2 oHbeRlea oo oty
bodies (110} are produced from a combination of half
shell elements (10, 10') according to one of Claims 13
) to 17, in which =& réw or a surface of hollow bodies
{110}, connected with each other, is produced, by bars
(101...1017"77), running continuoﬁsly over the hollow
bodies {10, 1C’) which are to be connected, being
clamped inte the first clips (100, 1007} and/or the
10 second ¢lips of a hollow body (110) and intc the
corresponding first clips {100, 100 and/or
corresponding second clips of all further hollow bodies
(110), whichk lie in a respective running direction of a

bar (101...1017773.

15

24; Use of a hollow body according to one of Claims 18 to 20

as displacer in a concrete layer.

20



