Ealf shell element for the production of & hollow body The present invention concerns the technical ,
field of structural engineering and in particular a half shell 5 element for the production of a hollow
body according to Claim 1 and a hollow body consisting of a combination of half shell elements
connected with each other according to Claim 16. The invention further relates to a tool for the
production of a hollow body according to Claim 19 and a 10 method for the production of a hollow
body using the tool according to Claim 20. In addition, the invention also concerns a method for the
connecting of hollow bodies according to Claim 21 and a preferred use of this hollow body according

to Claim 22. 15 Hollowsbodies, of 2 plashic/patesal.ae usuallv.cast infearally in soncrale layers in order

to make them lighter and, at the same time, more favourably priced. For this, they are Inserted into
steel cages which, at the same time, make the concrete element which is to be manufactured more 20
stable. Thus, for examplefreem the appiicant's W/2005/CE 10004 hollow bodies fukich arefclosed in a

spherical shape and alsa hollow balf:shell elements.which age open,toward the. bottora,.or closed, are
known which are used for the manufacture of particularly efficient concrete surfaces, 25 A
t

disadvantage i th&'¢iB&R8 hofibw Bsdies WAwEVEF: iS that thair préduRtoh réqGifes 4 Blow’ moulding
process, which is [abatioué anddexpensivesin additionsthisanéthodereqairesthicker wall thicknesses of

the products, whereby-the hollow hody, not enly-hecames expensive, but alsq.unpecessarily 30 heavy.
Downwardly open half shells can in fact be produlged&g the silmE)Ier and more fqvoyrabl%( priced
s . lslm 1, The lFV@Ftl%P FIL r ﬁﬁ ates Lo 2 t?ow or . Lhe
injection mouldlnngr cess, but'have the disadvantage that théir displacement Volumié is reduced by
inflowing concrete pandtheimecessary 2cllow boedy according te Claim 1% and a
0 method for the producticon of a hollow body using the tool
acoording to Claim 20. In addition, the invention also
concerns a method for the connecting of hollow bodies
according te Claim 21 and a preferred use of this hollow

body according to Claim 22,

1§ Hollow bodies of a plastic material are wusually cast
integrally in concrete layvers in order to make them lighter
and, at the same time, more favourably priced. For this,
they are inserted into steel cages which, at the same Lime,
maxe the concrete element which is to ke manufactured more

20 stable. Thus, for examnple, £rom the applicant’s
WC/2005/080704 heliow bodies which are clesed in a spherical
shape and alsc hollow half shell elements which are open
toward the bottom, or closed, are known which ars used for
the manufacture of particularly efficlent concrete suriaces,

25 A disadvantage in the closed hollow bodiess, however, 1s that
their production reguires a blow moulding process, which is
laborious and expensive. In addition, this method reguires
thicker wall thicknesses of the products, whereby the hollow
body not only becomes expensive, but alsc unnecessarily

30  heavy. Downwardly open half shells can in fact be produced
by the simpler anc more favourably priced injection moulding
process, but have the disadvantage that their displacement

volume is reduced by inflowing concrete, and tThe necessary



concrete volume can not be exactly determined and controlled. Embodiments of the present invention
seek to make possible the simple, quick and reliable production of a hollow body, which is able to be
handled easily and which, furthermore, is also able to be produced at a favourable price in large
numbers. According to a first aspect, there is provided a half shell element for the production of a
hollow ggg¥ V)éiéh an [ %ntiggl furgh:er half§h | element, with at least gne.quide fqr the further element,
which is constructec |gn the rélgl%n 0110 a fi?stal%lﬁ e%%ﬁéew 361?% egﬁlérc%%%%ggge sgd that the further
element, is pushed onto the half shell element from the second half periphery of the edge lying
opposHepid iEstHalderiblte Br&s6 tanibe guided ofthe ddyerand g siialinalsogitortand a
detentjheek apda detenisusfage datengagement ol camplssaentan: detent sudace and ae
complementary detent hook.of the further element, which are arranged lying.opposite each other

roop b O natEry (HE AL SR 1S Sl SEoOAd el Loy ot o8 Sl edge,
wherein Setenrglooyesforembradingamuugeregion of the further half shell element are constructed
on both sides of the detent surface on the encircling edge. An essential point of the half shell element
?Cczrﬂ@go;ﬁtfﬁgin‘é?“fql%b 'stgffﬁéf&tﬁi_t i@rlfae@@ tq Qedﬂaéwj_ff %@@agiclﬂlﬁrb/ %@ﬁliw% This-is-hecause,
or the_production o ollow body from this element, a different, complementary element is_not
noceskaly, Bt el er B bt e B G g T Aeraby ot S e iR e B0t but also
the possiiilitysthatantanomaloustnuraber obrespectivelycompleméntarstemestscan berdelivered to
a buildigg sitg, Jthe latter can leag 4o a-ggasiderable loss:qf time and hence to,addifional costs
particularly when the elements have to be transported by sea over long distances, such as for example
from EGoPeto-ASia® P8 Asthe tBMetE irf tHdirfalf sHelBthbod &R afe s e §tatkel at the
same gingg intoscactrotheforonttleachsetherda smaler trenspoetationofolunhe ocetws, whidmagain
saves £osts.; ALthe same fire, ﬁbgirftr@%sfagyﬁ%qqp weight Js reduced, hecayse the eleents are
injection-moulded and hence can be embodied with smaller wall thicknesses, e.g. of bétween 1 mm
and 15/ 3R dftidit thBR Hrodttiod ! IftgEnuimberRBEcdthes indte Fabouribly priceddnd
quickemgRrefeeed embodimentspifdtherhalt ghetlelement-arefindicateddn the subitlaias: 2:t0,15.
These;camcernsipyctual details whigh. Nowser, haye Gipat plicatians. Jhus: i ap aghanageous
embodiment of the half shell 5 element provision is made that the at least one %g; e IS constructed as
a grofor @msraciRFER Tdgee regioR of BRF RITHTGCRAN shBR efetHEAE 1P fact6thér Ripes*8fguiding
of the siementsk eackeothers SYCh BS€hg. pingiidesof sknilar, axedasicalljalsoconeeabie. The
denm¥g§co%9mracing an edge region of the further half shell element are
constructed on both sides of the detent surface on the encircling

edge.

An essential point of the half shell element according to the
invention consists in that it is able to be handled particularly
easlly. This is becasuse, for the production of a hollow body from this
element, a different, complementary element 1s not necessary, but
rather an exactly identical one again. Thereby, not cnly are mistakes
ruled cut, but also the possibility that an anomalous number of
regpectively complementary elements can be delivered tco a bullding
site. The latter can lead to a considerable loss of time and hence to
additional costs particularly when the elements have to be transported

by sea over long distances, sguch as for example from Europe to Asia.



10 also be fastened to each other by simple clips, plug connectors, rivets or screws. A guide
constructed as a groove, however, ensures a guidance and fastening of the elements to each other
which is both simple to 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
clampi reaf.can be influenced in prder to. ensure a. secure holding of.the elements in the final
positiofl{lngThr?éa fiﬁéﬁ%%ﬁ%nﬁ? pt?e erab yagg:usrlelgqéy a e?é%tmﬁgct)k 20%ant ]éledettgntb seur?zt(‘:aeC c()erd
engagig of& campemehitary detent saffacecanda complententagdeteritiiok ofthetfadther half
PO mBtEh n6 il oL et hall petiohery of (e encrcing edge. The 26 frther clemmar
approximately the. middle of a first half periphery of the encircling edge. The, 25 further element
therefgrjémghggégsl in its Eﬁrlwgé\?%roél forr Over fer%l géhlesr SI8men %angﬁ%fg%%%mtpkfg C%L#leg\gromr?otasﬁ) out of
its positiorcon ftimyp el dee elemantshintr steeteagedOr emkaydngdf stédlireirforcementsyaver the
filled cages:Jhismakes itableto he bandled extraordinarily well.hoth 39 inmanual work smaller
project units and also.in an automated manner for large numbers and, moreover, makes it reliable in
its appl ff:%?%%%? %\oﬁartfbﬁlaﬁyagggy poditisiifg anteRgaging sFthe RiF Shak BlemBhts 5 eathbther is
-4 ensuvediethat on both sides of the detent surface on the encircling edge, detent grooves are
constructed for embracing an edge region of the further half shell element. These detent grooves are
constructed in a tongue shape and 5 have the aim that the further half shell element on mounting
travels into these detent grooves and at the same time the detent hook engages into the detent
surfaces and the further half shell element is therefore secured in its position. The detent hook has the
function of preventing the opening of 10 the half shell element in horizontal direction. The two detent
grooves now have the aim that this detent hook can not move out from the detent position owing to
external application of force, by the detent position now also being fixed vertically.



15 Basically, the half shell element can also have the shape of a hemisphere or of an ellipsoid, in order
to make it available for its specific 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 be pushed on- For this, it can be
deposited without, for example, rolling away. The same applies to a hollow body which has been
composed from two of the elements. 25 The flattened &rea preferably has an encircling shoulder with
an indented base surface surrounded thereby, which in combination distinctly increase the rigidity and

hence the stability.of the element, In addition, the-base, surface gan g provided with infgrmation,

stamped therein or thereon, 30 concerning the half shell element. This information can comprise for
example details coReiTG the FianfaBtur&FRe dsdStheprodlictidn or réfetefices 16 Pidtective rights

etc. This also increases the manageabiiwof thie elementr, have great implications.

Thus, 1in an advantagecus embodiment of the half shell

L

element provision is made that the at least one guilde is
constructed as a groove for embracing an edge region of the

further half shell element. In fact, other types of quiding

o

f the elements to =ach other, such as e.g. pin guldes or

milar, are basically also conceivable. The elements could

(%

5
10 alse be fastened to each othsr by sinple clips, plug
connectors, rivets or screws. A guide constructed as a
groove, however, ensures a guldance and fastening of the
slements to sach other which is both simple to produce and
able ©o be handled =asily and is at the same time reliable.
15 In particular, for this ths length wall thickness of ths
gulde can be selected accordingly and the reciprocal
clamping thereof can be influenced in order to ensure a

secure holding of the slements in the final position.

This final position is preferably secured by a detent hook
20 and a detent surface for engaging on a complemantary defent
surface and a complementary detent hook of the further half
shell element being provided, which are arranged lyind
oppositse each other respectively in approximately the miacdle
of a first half periphery of the encircling edge. The
25 further eslement therefors esngages in its final position over
the other element, and for exampie can alsc not siip out of
its position, on fitting of the elesments into steel cages or
on laving of stsel reinforcements, over the fillsd cagess.
This mekes it able to be handled extraordinarily well both
30 in manual work Zor smaller project units and alsc in an
automated manner for largs numbers and, moreover, makes 1L
reliable in its application. A particularly sasy positioning

and engaging of the half shell elements to each other is



s An additional manufacture conducive to this purpose, e.g. of labels which can be stuck on, is
superfluous. In the installation of a half shell element with downwardly turned half shell, as far as
possible no air inclusion is to 5 be able to form on its recessed base surface. In order to reliably
prevent this, it is preferred that the encircling shoulder has at least one channel which extends as an
extension of the base surface towards an outer surface of the half shell element. Thereby, the air can
escape away 10 from the base surface to an outer suffate of the element. With an upwardly turned
half shell, on the other hand, for example rain water or condensation water can be drained off from the
indented base surface tewards the outer sirfacesofithe balf shell element sThesely,on the:one hand a.
defined 15 displacement effect ofetge half ?Q%}g%em %igvacshie\gq:%in %Q%Q%Ig{lé(dsimggq, and reliable

manner. At the same in?ﬁ‘é‘,lﬁgweverc,I The element is also able to be used irrespective of the weather

conditions, becausBifiartigular the f6rmatibirofiaysrs ofice R rebdnted \whichteAtaRger its specific
20 purpose. On theetherhand,4n grderie preventdeinforeingssteel fromecomingstatie inthese
ChanneB’ﬂue?asgé%gf%ggj%dﬂathat the further half shell slement on mounting
travels into these detent grooves and at the same time the
detent hook engagéé into the detent surfaces and the further
nalf shell slement i1g thersfore secured in its position. The
detent hook has the function of preventing the opening of
10 the half sghell element in horizental direction. The two
detent grooves now have the aim that this detent hook can
not move out from the detent position owing to external
application of force, by the detent position now also being

fizxed vertically.

15 Easically, the half shell element can also have the shape of
& hemisphere or of an ellipsoid, in order to make 1t
availlable for its specific purpose of application. Howsver,
it can also nhave a flattened area on the pole side, which is
conducive feor this., In addition, this allows an element

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

the slements.

25 The fiattensd area preferably has an encirciing shoulder
with an indented base surface surrounded thersby, which in
combination distinctly increase the rigidity and hence the
stability of the slement. In addition, the base surface can
be provided with information, stamped therein or thareon,

30 concerning the half shell element. This information can

comprise Ifo

[

example details concerning the manufacturen,

he production or references to protective rights

ct

the use,

etc. This also increases the manageability of the eslement.



provided, in extension 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
element, 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 element. On the other surface, on the other hand, 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 running off-externally on the

Bn additional manufacture conducive to this purpose, €.qg., of
bS]

labels which can bes stuck on, 1s superflucus.

In the installation o©f a half shell element with downwardly

turned half shell, as far as possible no azir inclusion is to
5 be able to form on its recessed base surface. In corder to
reliably prevent this, it 1s preferred that the sncircling
shoulder has at least one channel which extends as an
extension of the base surface towards an outer surface of
the half shell element. Thersby, the air can escape awvay
10 from the base surface to an outer surface of the eslement.
With an upwardly turned half shell, on the other hand, for
example rain water or condensation water can be drained off
from the indented pase surface towards the ocuter surface of
the half shell element. Thereby, on the one hand a defined
15  displacement effsct of the half shell element 1s achieved in
a particularly simple and reliable manner. At the same tine,
however, the element is also able to be used irrespective of
the weather conditions, because in particular the formation
of layers of ice 1s prevented, which endanger its specific

20 purpose.

On the other hand, in order to prevent reinforcing steel
from coming to lie in these channels, the base surface 13
provided, in extension of the at leazst 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 element, the at least one
elevation 1s preferably provided here with a through~bore,
which connects an inner sids with an outer side of the half
shell element. 0On the other surface, on the other hand,
30 preferably a V-shaped cross-piece is formed, which is open
towards a detent heok and/ocr towards a detent surface, in

order to hold off water running off externally on the



element from the detent connection and hence a penetration into the half shell element. To reinforce
the half shell element, reinforcement ribs oreferably run on its inner surface, which extend in a star 5
shape originating from the pole of the element. These are preferably dimensioned and shaped so that
they lie against the outer surface of a complementary half shell element which is stacked into the half
shell element. Thereby, in particular a defined vertical stacking of the individual 10 elements into each
other or onto each other is ensured, which in turn ineréases their manageability and in addition
reduces their transportation volume and hence the transportation costs. To connect the half shell
element described:abgve:with I furtberidentical elements it preferablyhas an.outersurace which is
provided with at least a first clip_for thencwlamping of a bar, The clips are aligned in a connecting
direction of the haf‘fnsfhoeli:%f:érgg%gs i Which 2°RMmber of elements are to come to lie one behind the

other. Thereby,
To reinforce the half shell element, reinforcemsnt ribks

preferably run on its inner surfaces, which extend in a sta

[n]

5 shape orviginating from the pole of the element. These ars

[&]

preferably dimensioned and shaped so that they lie against
the outer surface of a complamentary half shell element
which 1s stacked into the half shell element. Thereby, in
particular a defined wvertical stacking of the individuoszl
10 elements iIinto each other or onte each other 13 ensured,
which in Turn increases thelr manageapllity and in addition
reduces theilr transportation volums and hance the

transportation cests.

To connect the half shell element described above with
15  further idsntical elements, it preferably has an outer
surface which i1s provided with at least a first clip for the
clamping of a bar. The c¢lips are aligned in a connecting
direction ©f the half shell slements in which a number of
elements are Lto 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 zshell elements which are able
25 to be connectad with each other 1s only limited by the
length of an avsilable bar. The clipping in of the bars is
able to be carried out most particuiarly simply and guickly,
compared with the fitting of the half shell elements intec a
cage, and in addition also permits & wvariable arrangement of
30 the elements zlong a bar, depending on reguirements. Since
alsc sntire cages are no longer requixéd, but rather only
for example single steel strips, both the materisl and

transportation <costs  are reduced 1in  this respsct. In



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 is 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 requirements. Since

addition, 'such strips can also be ordered on-site, s¢ that
their central provision is dispensed with and their local

distribution 1s possible.

Preferably, the outer surface of a half shell slement can be
5 oprovided with at least one second clip, which 1s turned
about an angle of greater than 0° to 90° with respsct to the
first clip. Thereby, it becomes possibkble te connect the
alements with each other not cnly in & connecting dirsction
pradetermined by the first c¢lips, but alsc a direction
10 turned in particular through 90° or 45° theretoc. By
connecting the first clips of half shell elements lying
above, for example a row of eglements lying above can bhe
formed, whilst by connecting the second c¢lips of a
complementary half shell element lying below, a row of
15  alements lying below, parallel therete, can be connected.
Thereby, in a particularly simple and guick manner, entire
aurfaces of half shell elements (completed toe form hollow
bodies) can be constructed and laid efficiently in concrste

lLayers.

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

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

integration of each element intc a network of bars.

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

particularly good handling results, however, when they are



also entire cages are no longer required, but rather only for example single steel strips, both the
material and transportation costs are reduced in this respect. In addition, -such strips can also be
ordered on-site, so that their central provision is dgspensed with and their local distribution is possible.
Preferably, the outer surface of a half shell element can be 5 provided with at least one second clip,

which Je titsckaboul.an angls ghoteater hian 04e 30 wiihespeetio e fist cip. Thglehy, thecomes
possible to connect the elemeénts with each other not pnicy In a connecting direction prgﬁe ermined by
the firsticifps, BieaRkya diregticiratitenettinegarficaiapthroagh Doreids thsredeBiFésafAecting the

first clipseofthalf sbel @lements lying abeye sforexarapless row of elements hing above-can-he formed,
Whilstg){econgectin%hf secondsgg%s %fn%cornt%lgme targ haILshglI element‘lginagfbglovg a row of 15
elements lying below paralfél Tiarato, tak be Conneciel - Therahy, ik Aparticalaty: Simple ard quick
mann&t €mite sutfacisréPhéalfshiirelefremsi{completedied forsirdibliew bodies) can be constructed
and laid efficiently in concrete layers. 20 A particularly resilient connection between the half shell

elements can he.producad 1he firshand the segpnd.glips-have adiffergnt.clatping height, Jhis is
becauf% iQtthis %ase an indi%l/i,dLilal half shell element can be connected equaH%Fig two different
connecting dirsctions with TUrther 25 identicar sfenfefts witRBtt tie barsGsed for Hisimp&ting each

other raciprotally tThese goendt slatk eash otheriresipfdealbg et ausesthéydrtersech hb different

clamping heights andtherefore permit a distingtly stronger dntegration of eachglement intg, g network

of bars. ,
tc be stacked in or on the latter,

According to a second aspect, there is provided a hollow body,
consisting of a combination of half shell elements connected with each
other, according to the first aspect. Such a hollow body is able to be
produced in particular in a sgimple, reliable and guick manner and in
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 used irrespective of the

weather conditions and is 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 half ghells, therefore hollow
bodies are able to be produced which are of differing size, but
constructed point-symmetrically along their peripheral edges. Two half
shell elements with a regpective height of 0.07 m are suited for
example for a layer thickness of around 0.25 m and elements with a

regspective height of 0.99 m for a layer thickness of arcund 0.30 m.



30 Basically, the clips can in fact be arranged at any suitable location on the outer surface of a half
shell element. A particularly good handling results, however, when they are S arranged in the region
of a flattened area of the element on the pole sides Thereby, for example steel strips can firstly be
deposited on the flattened areas of a deposited row of half shell elements and can then be simply
pressed jnto.the clips-which are_si here, wjthout the_strip_slippin wn from the half shells. If,
on théi ot%%%%%gn% %ﬁé%ligénﬁeaé rg%tge%%ﬁ g a%%gs& as‘(e:te tgf&) ﬁ%eeoff)at?gndgg }é%a,g\%lvhfgﬁ?ssﬁﬁ%ﬁented via
a shodlBlePHié $He halfshefadlernent ik fel6feht cEATESEHA iféTidtterttrarearires v ®IotikiRg on the
reinforcesment tihs.of afurther elemenieand isdhereforezabledade stackad ironoa therlattekh

According to a second aspect, there.is provided a hollow body, consisting of a combination of half shell
elemeﬁggggﬁ%gcteaeﬁﬁﬁ lgsach %?ﬁéeﬁefgc%%/dir%yio tt%n first as%%%ﬁ%&éﬁf % ho]ﬁovf%ngdy is-able to be
produ&&s s phakicul ST Sirmple, reliable and ek mafne?r anddn large rriibersel afavoarable
cost. HMoughdts shape: which:eeRveys away=air ghddvate, angthrough itshigh rigidity,dbiss in
additign, ableﬁo be hfllndlfd rtelia ly, is al% e to he I:Eed Hrei pec#ive oftthe weather condi ionsgnd is
robust. T the s‘?rlﬁjpféis ‘casé. such atiollow %Edy fs Cortstructed (oMW id&8RtCAT haR EheliEi@ments
which &re Eonmected Mtbeedch otherl Depehdity oma hbfghtofthevespedtiveohblirshielignthetefore
hollow-badigs.are-ablsforhe praduced which are of differing,sizebut cansirucied pointsymmetrically
along their erigheral edges. Twaq half shell elements with a respective height of 0.07 m are suited for
exam ﬁlgdfogaolaygr fHickIa<S O AF3urd O™ n ARE dIdkients Wit B52EpRctive HERGR 00,68 m for a
layer thickAé¢ss Gfearceme:0.30ms., 9#upartieulanhzafite admistmentio thel mostwariedol teyer s
thickngsses is, achieyed dn that the half shell elements which,are, eonaecied with gach ather differ in -
their height, As the circumference of both_elements remains unaffected by their respective height, their

respedtiid Lofifiebtabiiity 7& BRSURSH M PHUS Fioifiv bEHEs &f SimosEaR-nibLtvafied bih*darrbe
produc¢ed Eait examplécéllipsoidy diemispheticak danfoid prottierckalf thell elements tanffecompleted

to form ayespective hollow;hody ig dhe.mast varied combination. 4 combination, ot half shell glements

with a respective height of 0.07' m and 0.09 m is suited for example for layer thicknesses of around
0.275 . APthESanfe fmMe Brif2EEm=l rmbRRofHTettEA moulds is necessary for this. Thus, for

example, with only 3 different moulds a total of 6 different hollow bodies, with 4 different moulds a total
of 10 diffesert hellowdodiest eia.ccan de=provideti=The teehnical-effirtiand heres alsethe faseduction
costs are Inereby reduced with respeatdg the achieved vatiange inthe gnd produgt. Acegrding to a
third dspect, there is provided a tool for the production of hollow bodies accorcﬁ)ng to the second
aspecPwith afmount férld halfedHelPerETREAt ACCOTEIG 0 five fiRst dsiiett, WRRATTS cofistflictéd in a
complesieitaty-lanngt ta ashape-asdfenstruciuie-of the autemswéaceaf the halfsbell.alement. The
tool dig, igctlg&g%rgassegsr%]aecgssg%nb%hsp eaql tPerSB(fa _fLer ejt%eo gfn Iche dﬁ§cribﬁeod H]alfdshs%lg_%ztrgents. The
reason for this in particular Is that a alf shell element can be held in a defined position an i’
thereféR praRS e F RO SHSPIAGYawEEor the farhef protessing of tHe Rolse Botye theikatter can be
inserteghglirectly dntena steeficage:far-exarpple-ina next yorkingstep, 0& canske gopnectadhwith further
holloweligdies in another ngTgeri,IPe;org th n%(t half.%hell ele enj'fsis icrhsgl[gefdointo the mo%ntgwg of the

tool. ment can be efined position an re prevente
from slipping away. For the further processing of the hellow body, the
latter can be inserted directly into a steel cage for example in a
next working step, or can be connected with further hollow bodies in

another manner, before the next half shell element 1s inserted into

the mounting of the tool.



9a According to a fourth aspect, there is provided a method for the production of a hollow body
according to the second aspect, with a tool according to the third aspect, in which a half shell element
is inserted into a mount of the tool, a further identeal half shell element is pushed on into a final
position over the half shell element situated in the tool and is engaged thereon, and a hollow body
produced in such a way is removed from the toagl for further processing, in particular for insertion of the
hollow Cga§cl§ﬁ”§)gsté:§ cggeg?%\lé\é%rdfhsg %h%’fift%jaesxb%ct,l %he%é: s ﬁ%\%e%l amr%tce?tlﬁgd fg?lfhegélgnnecting
of hollB¥rBBdies accotdiny terthecsedordyaspeetwhedeirt thethdllofebeties aregstoducedfrom a
combipation f halshell elements es:desciibeshereim inmhieh a rawser aserfaceeihallow podies,
connected with.each other, is produced, hy bars, running continuously. over the holl bo%i which
are to anesg(\)rl\%ﬁgctéél:c t()jeir?g gig?lnrbtedcl%to%% firgscf%#ps &n 8%’{#5 geczb%ecfnc:hlﬁg %f gl %%Vﬁoﬁ egl y and
into theleorwaspdrdingShrstichps antforacdriesgomdiagsecondvdipstorahadithehkollow bodias, which
Iti)e in %dagsg(gj&t_a/e lgqpnigrge(jirslg@(%_nhcglr@baﬁs 1%%@‘@?ﬂ@%@%@ntié@légrEaC%QfLBQ”O%Bfg}dieS can
e produced simply and quickly. The length, shape, packi ensity etc. of these rows or surfaces are
able t& 5%%@%%ted¥ ds dseﬂs?rlléd, %om“baa?’redlms/ith ]Fi%%‘é) \g%gel c@a%%%, atr%earetg I%/ limit&d b%/”tﬁ%hl%ﬁgth of
the bapscThe hiarwlingrofihe thollovebodies isrtherdfora alsb distindth imprdvedivby: tiis cemmetting
technigye-and remains guaranteed always, particularly also under difficult technical requirements.
Finally, according to a sixth aspect, the hollow body is preferably to be used as a displacer in a
concrete layer, such as for example in the manufacture of concrete slabs, walls or ceilings on a
buildiftf §it& by e Ii2sith cohérete MBRGE or &88Y5R a PrefbRtatea toRcrde Widtks FFRe indention is
describedriaadstait belbowhwithdhe aididé an examplerembbadiment wihaeferenge ¢to thevatiached
drawings, Identical,oridentically, acting, pagts aze givep the same referance numbers, dn the.drawings:
Figure |A shows a top view from obliquely above onto a half shell element according to the invention;

Figure®15'%$Hovis & Yo ¥itW ontol theetRderside ofthieRalfsetifel8ieft SPEGRTE 128 hollow

bodies, connected with each other, 1is produced, by bars, running
continuously over the hollow bodies which are to be connected, being
clamped into the first clips and/or the second clips of a hollow body
and into the corresponding first clips and/or corresponding second
clips of all further hollow bodies, which lie in a respective running

direction of a bar.



Figure 1C shows a lateral view of the half shell element in the vertical half section of Figure 13; Figure
1D shows a lateral view of the half shell element in the horizontal half section of Figure 13; Figure 2
shows a top view from obliquely above onto half shell elements according to the invention with clips; e
2 shows a top view from obliquely above onto the completed half shell elements of Figure 2; 5 Figure 4
shows a stack of half shell elements and two hollow bodies %roduced therefrom, and Figure 5 shows a

perspelive Vit of AWGhvERtiGHH ohn&etida Tt knBivn MOt bERESS E0 EFGureIA BReWE S Fop view
from obligeialy abdverontd&vhalf$tellefeptént Ihaveording to.tie idvention. BuidessZ0,2@¢ 20", 20™
constrested apprexirsately ina-0-shape ik srass-sestion-ae atkangedionra firsthalf pesiphernll of its
15 ed%?% 19 prad %%%Q&O'%bggél . 3pJdenucal fugthey, half shell glement Jc?rg" L identically
constructed guides 20, 20, 20", 20™ can now be pushed on over the Second half periphery 11" onto the

: i b . Sec
half SHETEleEnP 10 “WhePSINtAE JiELE 20! 20" 56 St oft Hitith Sidés BRtoract RS pEeivEY

this connecting technigque and remains guaranteed always, particularly

also under difficult technical reguirements.

Finally, according to a sixth aspect, the hollow body is preferably to
be used as a digplacer in a concrete layer, such as for example in the
manufacture of concrete slabs, walls or ceilings on a building site by

the in-situ concrete method or else in a prefabricated concrete works.

The inventicn is described in detail below with the aid cf an example
embodiment with reference to the attached drawings. Identical or
identically acting parts are given the same reference numbers. In the

drawings:

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

element according to the invention;

Figure 1B shows a top view onto the underside of the half shell

element of Figure 1A;

Figure 1C sghows a lateral wview of the half shell element in the
vertical half section of Figure 1E;

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

horizontal half section of Figure 1iB;

Figure 2 shows a top view from obliguely above onte half shell

elements according to the invention with clips;



20 edge regions of the elements 10, i.e. the respective edge region is guided into a respectively
opposite groove and is held there. The guides 20, 20", 20", 20" can be designed longer or shorter
here, depending on the purpose of use of the half shell element 10 and the loads which are to be 25
expected here. For this, the reciprocal clamping of the guides 20, 20', 20", 20™ can also be designed to
be stronger or weaker. In a final position, the pushed-on half shell element 10 comes to lie precisely
over the half shell element 10 and 30 engages on thelone hand on the detent hook 30 and on the
other hand on the detent surface 31, respectively via its complementary detent surface and via its
complementary detent hook. In order to assist this engagement, detent grooves 40, 40" are provided

on both sides of the detent surface 31 on the encircling edge 11, which embrace the edge
Figure 3 shows a top view from obliquely above onto the

completed half shell elements of Figure 2;

5 Figure 4 shows a stack of half shell elements and two

heillow beodies produced therefrom, and

Figure 5 shows a perspective view of a conventional
connection of known hollow bodies.
10
Figure 1A shows a top view from obliguely above onto a half
shell element 10 according to the invention. Guides 20, 207,
2077, 20777 constructed approximately in a U-shape in cross-
sectien are arranged on a first half periphery 11 of its
15 edge 12. To produce a hollow bedy, an identical further half
shell element 10 with ldentically constructed guides 20,
Z07, 2077, 207" can now be pushed on over the second half
periphery 117 onto the half shell element 10, wherein the
guides 2G, 207, 2077, 20’7’ on koth sides embrace respective
20 edge regions of the elements 10, i.e. the respective edge
region 1s guided intc a respectively opposlite groove and is
held there. The guides 20, 207, 20’7, 20°'" can be designed
longer or shorter here, depending on the purpose of use of
the half shell element 10 and the locads which are to be
25  expecied hers. For this, the reciprocal clamping of the
guides 20, 207, 207, 207’ can also bs designed to be
stronger or weaker,
In a final position, the pushad-on half shell element 10
comes to lie precisely over the half shell element 10 and
30  engages on the cne hand con the detent hook 30 and on the
other hand on the detent surface 31, respectively wvia its
complementary detent surface and wvia i1ts complementary
detent hock. In order to assist this engagement, destent

grooves 40, 40’ axe provided on beth sides of the detent



region of the further half shell element 10 and permit a precise positioning of the two elements 10 with
respect to each other. In this way, a quick, simple and reliable 5 'connection of both elements 10 is
possible, which is also safe to step on under construction conditions, i.e. also does not open under
load. Here, both confusion and also the delivery of an irregular number of elements 10 are reliably
ruled out, because the complementary elements 10 are 10 designed identically. The half shell form of
the elements 10 permits their favourably priced production by injection moulding, which requires

surface 31 on the enclrcling sdge 11, which embrace the edgs
region of the further half shell element 10 and permit a
precise positioning of the twe elements 10 with respect to
gach other. In this way, a guick, simple and reliable
5  connsction of both elements 10 i1z possible, which is also
safe to step on under construction conditions, 1.s. also
does not open under load. Here, both confusion and also the
delivery of an irregular number of elements 10 are reliably
ruled out, Dbecause the complementary elements 10 are
10  designed identically. The half shell form of the slements 10
permits their favourably priced procuction by injschtion
meulding, which requires smaller wall thicknesses angd hence

lower material costis.

15 To increase the rigidity of the half shell element 10, the
latter is provided with struts 90...920°°7777, which originate
in a star shape from its pole P (designated in Figures 1B to
1D} . These are designed at the same +*ime go that they lie
against the outer surface of each further element 10 and

2 make these stackable in a space-saving manner. A flattened
area 50, on the pole side, of the elemsnt 10 permits a
secure placement here., At the same tTime 1t can not, Ior
example, roll away when an identical further element 10 is
to be pushed on. The flattensed area 50 can be formed

25 stronger or weaker here, depending of the purpose of use of
the elemsnt 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 ssrves here for the

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

onte anocther. In order te avolid inclusions of air on the



lower material costs. smaller wall thicknesses and hence 15 To increase the rigidity of the half shell
element 10, the latter is provided with struts 90...90™", 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 these 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
time it can not, for example, roll away when an identicat further element 10 is to be pushed on. The
flattened area 50 can be formed 25 stronger or weaker here, depending of the purpose of use of the

element 10 in thin of thick.congrete layers..Lhe sigidity of the halt shejl-elemant 10,j5 jngreased in
addition by its shoulder 51, which surrounds an indented base surface 52. This base surface 52 serves

here for the 30 arraRg&ftentdt Additinat inforaidtion 53 such by detdils are provided,

which penetrate the shoulder 51 as an extension of the base
surface 52. These serve at the same time for the draining
5 o0ff of rain watey on an element 10 with upwardly turned haif
shell. The element 10 can therefore also be used in the rain

without accumuclations of water forming on its uppsr side.

Figure 1B shows a tTop view ontoe the underside oi the half
10 shell element 10 of Figure 1A. In addition to the technical
details of the element 10 already described in Filgure 1A,
rovund elevations 70, 7087, 7077 can be see here, which are
arranged in extension of the channels 66, 607, 60'', and
their height corresponds approximately to that of the
15 shoulder 51. Thereby, 1t is prevented in particular that
reinforcement steel, laid over the element 10, engages into
the channels 60, &0’, €60’ and blocks these. The =slevaticns
J0, 707, J0'' are provided on the other hand with central
through-bores 71, 717, 71’7, which connect an inner side
20 with an outer side of the element 10. Thereby, rain water or
condensation water can emerge from the intericr of the
element 10, which could «collect there e.g. daring
transportation or during storage on the buillding site.
External water is directed from the bass surface 52 via thes
25  channels 60, 60', 607" to the outer surface 13 of the
slement 10, where 1t runs off along the outer arm of a V-
shaped crogs-pilece 80, This cross-plece 80 opens out towards
a regpective detent surface 31,  so that the water is
prevented from penetrating into the detent ceonnection 30,
30 31. At the same time, the arrow-shaped form of the cross-
piece 80 also indicates the direction in which the element
10 is to be mounted, in order to obtain a desired hollow

body. The information 53 con the base surface 52 of the halfl



concerning the manufacturer and the use of the element 10. By the stamped arrow, the information 53
also indicates a mounting direction in which this element 10 is to be pushed onto another. In order to
avoid inclusions of air on the - 13 - indented base surface 52 of an element 10 with downwardly
turned half shell, channels GO, 60', 60" are provided, which penetrate the shoulder 51 as an extension
of the base surface 52. These serve at the same time for the draining 5 off of rain water on an element
10 with upwardly turned half shell. The element 10 canstherefore also be used in the rain without
accumulations of water forming on its upper side. Figure is shows a top view onto the underside of the
half 10 shell element 10 of Elﬁc_%% 14, In,addition to the technical details of the element 10 already

described in Figuré5 '?LA, roun vatlon%afd,g?g', 70" ¢an be seren%"élr”ef“\:/vﬁéﬁrare arranggg in extension

of the channels 60589' "8G & theit Hsight Eofre$ponds approximately to that of the 15 shoulder 51.
Thereby, it is prevented in particular that reinforcement steel, laid over the element 10, engages into

the channel' 60, 801,60, and lpglss these, Therelgyations 70,7010 afe providen thg other hand
with central through-Bores 71, 71", 71", which connect an‘inner side
5 wvertical half section of Figure 1B. Therein, in particular

the shape of the guides 20, 207, 206’7, 20"’ can bes seen,
the cross-section of which is configured substantially in a
U-shape. If 2 further element 10 is pushed on, edge regions
of this further element 10 are embraced by the grooves ol
18 the guides 20, 20, 2077, 20777 of the element 10 which is
t¢ be completed, and vice versa. For engagement of the
detent hooks 30 on the detent surfaces 31 (both not shown),
the detent grooves 40, 40’ must embrace the sdge region of
the further half shell element, which can be resadily seen

15 from the exterior and facilitates positioning.

Figure 1D shows a lateral view of the half shell elemsnt in
the horizontal half section of Figure 1B. On the one hand,
the detent hock 30 and the opposite detent surface 31 with a
20 detent groove 407 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 90’7 and 807'77" are designhed
here so that the flattened area 50 of & further half shell
elemsnt 10 would rest on all ribs 9077 and 9077777 and makes
25 possible & secure stackability of the slements 10.
The mounting of itwo half shell elements 10 to a hoilow body
is preferably carried ocut by means of a tool which is
aguipped with a mount for an element 10, which is
constructaed in a complementary manner to a shape and/or to a
30 structure of the outer surface 13 of +the e=lement 10.
Thereby, a slipping or twisting of the element 10 on pushing
on of a further element 10 1s prevented. In particular on
engaging of the detent hook 30 on the detent surface 31 in a

final position of the further elemsnt 10, & resistance is to



20 with an outer side of the element 10. Thereby, rain water or condensation water can emerge from
the interior of the element 20, which could collect there e.g. during transportation or during storage on
the building site. External water is directed from the base surface 52 via the 25 channels 60, 60', 60" to
the outer surface 13 of the element 10, where it runs off along the outer arm of a V-shaped cross-piece
80. This cross-piece 80 opens out towards a respective detent surface 31, so that the water is
prevented from penetrating into the detent connectiori 30; 30 31. At the same time, the arrow-shaped
form of the crosspiece 80 also indicates the direction in which the element 10 is to be mounted, in

order' to obtain a desirad hollgw hady. The, infermation,53 epthe basersuriace 52.of therhalf - 14 -
shell element 10 designa‘ge here the manufacturer cobiax and the halishell t)c/ggggT-%SO.l. Figure 10
shows a lateral viévi ofthe half SAEHERMEt NS VERIEHI TiaiP Sedfion oF Figtra 18- Théreif, in
particular the shape. of the guides 2631201 528", 20t sandbesseed,- thererossssactiont ofwhieh is
configured substaggglsl,y in a.U-shape. if.a. further.element,104spushed oni-edge regionsef this further
element 10 are enlbrgced by the grooves aof %Ogtfe uides 20, 20, 20",.20" of the element 10 which is
to be completed, ant vite versa: ForeRGagerment of the detent hooks 30 6n thé detent sarfaces 31
(both not shown), thve Hetert groovest40, 40=mBst embragetthéedyeiegion of the furtférhalf shell

element, which cap he readily, seen 158 0m the exterior and facilitates positioning. Figure 19 shows a
lateral view of the half shell element in the horizontal half section of Figure 1B. On the one hand, the

detent hook 30 and the opposite detent surface 31 with a
Figure 2 shows a top view from cbliguely above onto half

10  shall elements 107 acecording to the invention with clips
100, 1007. The elements 10’ are coupled with each other via
bara 101, 101', which are held in the respective clips 100,
100 . In this example, the clips 100, 100" are arranged on
both sides of the indented bhase surface 52 in a desired

15  connecting direction of each element 107. Its flattened area
50 thereby remains free and each element 10’ is able to be
stacked, free of blockags, on the reinforcement ribs

80...8077r7" of 5 further element 107.

20 In addition to the arrangement of first clips 1006, 1667,
provision can alsc be made toc provide additicnal second
clips {not illustrated), which are aligned in a Zfirst
direction turned greater than 0° to 907 with respect to the
first clips 100, 100'. These can also be preferably arranged

25 on the base surface 52. Thereby, sevezral 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° eor 90° with

30 respect to the first clips 100, 1007, sc that the hali shell
slements 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 107 lying staggered with respect To esach



20 detent groove 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 90" and 90" 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 is
constructed in a complementary manner to a shape and/er 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 paticular on,engaging,of fhe defent hook 30 op the detentsurface 3L jn. a/final

position of the further elément 10, a resistance is'to be overcome here, which can be taken up by the
tool. The reliable &AgaGERTent'df the! E6RAEEEBR isthen‘mticatet by 4. distinétly diséémibfe clicking
sound. The resultaptbellowdeady can then be removed from the tool and processed 5 further, with it
preferably being inserted into a steel cage or being connected via bars (shown in Figures 2 to 4) with
further hollow bodies. Figure 2 shows a top view from obliquely above onto half 10 shell elements 10'
according to the ifvehtich withFERES 160, 100", R elehtnt$’ 16 4PE thu By itt? ©5%h bifier via bars
101, 101', which arenieldtindhésespedtpiel clips200: 300'CIn this éxample,ithe Blipse100;:100' are

arranged on both sides, ofthe indented base surface 52,in a,desited. 15.connecting diregtian of each
element 10'. Its flattened area 50 thereby remains free and each element 10' is able to be stacked,

free of blockage, G thé réiRforcEfent Fits SBC90™ of a fiftRer Blerhent 167 70 T addition to the
arrangement of firstckps!200,-100%" "’ . The distance betwsen the hcllow bodies

10 110 can vary depending on reguiremsnts, so that denser o
wider connectlon distances betweer the bodies 110 are able
to be realized according to reguirements. 1If a surface of
hoilow podies 110 were to be constructed here, the upper
bars 101, 101’ or the lower bars 10177, 1017’7 can alsoc be

15 held on additional, correspondingly turned clips of the
eleménts 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 furthsr reinforced by the first
clips 100, 100’ and the second clips having diiferent

20 clamping heights, so that both on the upper sids and alsc on
the underside of the hollow bodies 110, bars would be able
te be arranged running respectively angled toe each other
which, owing to thelr different clamping height, do not

lock each other reciprocally. In each case, through the

25  identical half shell elements 10’ , provided with clips 100,
1007, in a particularly simple and guick manner a& row 0¥ a
surface of hollow bodiss 110 can be constructed, which can
be differsntly spaced and differently reinforced depending
on direction. In this respect, the cliips 100, 100’ permit a

30 particularly flexible use of the half shell elements 107.

Figure 4 shows a stack of half shell elements 107 and two

ot

nollow bodiss 110 produced therefron, which are all equipped

with clips 100, 100’. The stack of half shell elements 107



provision can also be made to provide additional second clips (not illustrated), which are aligned in a
first direction turned greater than 0 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 elements 10', connected with
each other, can be arranged in a simple manner, therefore can form a surface of half shell elements
10" (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 thve half shell elements 10" are formed, lying either
directly adjacent to

takes up a compazratively small space here, whereby its
transportation costs are distinctly lower compared with
those of prefabricated hollow bodies. Nevertheless, the half
shell element according o tThe invention permits a simple,
5 quick and reliable production of a hollow body 110, which
sagsy tTo handle and which, morecver, is alsc abkle fto be

produced in large numbers at a favourable cost.

Figura 5 shows a perspective wview of a conventional
10 connection of known single-piece hollow bodies 111 by means

of a

[6)]

teel cage 102, as it is used today. Both the
production and alsc the transportarion of such parts is
expensive and laborious, they are difficult to handle and

vight limits are set on their applicability.



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 - 16 - other, thereby a densely
packed surface of half shell elements 10" (completed to form hollow bodies) can be constructed. Figure
3 shows a top view from obliquely above onto the completed half shell elements 10' of Figure 2. These
form individual hollow bodies 110, which are ceinggted with each other both on their upper side and

on their underside via bars 101...101"™. The distance between the hollow bodies 10 110 can vary
depenging an gquiflerﬂentsl so that denser.or wider.connection_distances between the,bodies 110 are
able to be ref—fﬂ{zedS agcordﬁ]ge{?)e%%u%glfne%?g IFa %%Irlf%%éoélf h%ﬁlof\‘/ b%%?gso ‘fl\%’f\%@?e o %?é constructed

here, the uppErBarerdo £usitterlobet bavsa bl " sleTerdan alsbiberts heddoncadditivade for

correspondiaigly turpeskelips efthe:clements 1Q, se.ibatthe bars run gagled;to.gagh qther ogithe
er side_of.the hollow b]%dies 110. Such a network cguld be further reinforced

upper or re ively lo
by the first ¢ ?;;:II 16)8),é 1807 ARd Trie Setond clips having thffereit 20 alaniBing Fiéights, <ok toth on
the upper sitle apd<Hls8 o e undegsiderdfthehelldw bodiesnt10f bars whd e abtelto el drranged

running respeetiyely.angled tgeachyatherwhichyguing do theis differant clamping hgight, dg.pot block
each other reciprgcallg/. Jg egch cast%, thr%% h the 25 idential half shell elements 10', provided with
clips 100, 166% in’a partictiarly’Simpl€ af g%ic?(nr%aﬁkﬁéfia 16 Br & $iFfacE 9F Hotfdtv bédigs 310 can

u
be constructed awhidhecén beddiferertridyspaced @ral differentyyeinforcedhdependingeor direction. In

this respectgthe £lipss100, 100" pegmita complementary detent heook of the further

element, which are arranged lying opposite each other respectively
in approximately the middle of the first and second half periphery
of the encircling edge, wherein detent grooves for embracing an
edge region of the further half shell element are constructed on

both sides of the detent surface on the encircling edge.

2. Half ghell eiement according to Claim 1, in which the at least one
guide is constructed as a groove for embracing an edge region of

the further half shell element.

3. Half shell element according to one of the above claims, in which

the half shell element has a flattened area on the pole side.

4. Half shell element according to Claim 3, in which the flattened

area has an encircling shoulder



30 particularly flexible use of the half shell elements 10'. Figure 4 shows a stack of half shell elements
10" and two hollow bodies 110 produced therefrom, which are all equipped with clips 100, 100'. The
stack of half shell elements 10' - 17 - takes up a comparatively small space he.re, whereby its
transportation costs are distinctly lower comparedL with those of prefabricated hollow bodies.
Nevertheless, the half shell element according to the invention, permits a simple, 5 quick and reliable
production Bf-& hofidw BEdEEy e easy frRandle andswiichumdesbidreisedtso able to be
produced in large numbers at a favourable cost. Figure 5 shows a perspective view of a conventional
10 connection of known single-piece hollow bodies 111 by means of a steel cage 102, as it is used

today SBothithe preguction andndsa the dransporationoof sughmars isaxpensive ard iabgkaus, they
are dlfﬂCUIté(&Pgleg ar{%“%&'&@'{ g¥ S%ti%@lthejl.[f&%%lili?a :IL!ICt)¥1 158t"}a§mped therein or

thereon concerning the half shell element.

6. Half shell element according to Claim 4 or 5, in which the
encircling shoulder has at least one channel which extends as
an extension of the base surface towards an outer surface of
the half shell element.

7. Half shell element according to Claim 6, in which the base
surface in extension of the at least one channel ig provided
with at least one respective elevation at the height of the
shoulder.

8. Half sghell element according to Claim 7, in which the at
least one elevation is provided with a through-bore, which
connects an inner side with an outer side of the half shell
element.

9. Half shell element according tc one of the above claims, on
the inner surface of which reinforcement ribs run, which
extend in a star shape originating fxom the pole of the half
shell element.

10. Half shell element according to Claim 9, in which the

reinforcement ribs are



Claims 1. Half shell element for the production of a hollow body with an identical further half shell
element, with at least one guide for the further element, which is constructed in the region of a first half
periphery of its encircling edge, so that the further element is pushed onto the half shell element from
the second half periphery of the edge lying opposite this first half periphery and can be guided on the
edge and held. in a final position, and a detent.hqok and a detent surface for engagement on a
complemen%g&eggtlé%%%%rf%%g aénc?L %@c%onﬁglékrrﬁlgntg)% ?%te(lalnlt%o%%a&fn t % fﬁ%%e?%?grﬁeﬁfrwﬁfc% are
arranged lyitgy dbpésiéschtihér rispettivelgTadpproxirtatdly thEatidar of ke filstaanbeddcond half
periphery okthe eneirelinrg:edge, wherein detent grooves for embracing an edge region of the further
half shell element are constructed on both sides of the detent surface on the encircling edge. 2. Half
shell element according to Claim 1, in which the at least one guide is constructed as a groove for
embracing an edge region of the further half shell element. 3, Half shell element according to one of
the abbve cfAifs, chheﬁﬁ%mﬁgﬁ sREfStEAt hfs SHattBhed Ared bR1RE Pte Side: ™ Halfshell
element acetrdiiy tClaibe 8, inwfic the flattenéd afealhablare éacicling:shoaldel 28 withhan
indented base, surfacesurreynded thereby, bnblalf shell glement accerding 10, Claim 4..in which the
base surface is provided with information stamped therein or thereon concerning the half shell
element. 6. 14if sFBff eteMEAtHECoVdNg (O ERIfT 4 61% n Ftichithe &RGIding SRR has at least
one channel which extends as an extension of the base surface towards an outer surface of the half
shell element. 7. Half shell element according to Claim 6, in which the base surface in extension of the
at leastonesehannehisiprovitdedanith atleastong respectiva elevatjoniat themheightepkthe-shetllder.

surface has at least one second clip, which is turned about an

angle of greater than 0° to %C° with respect to the first clip.

13. Half shell element according to Claim 12, in which the first and
the second clips have a different clamping height.

14. Half shell element according tc Claim 12 or 13, in which the first
and second clips are arranged in the region of a flattened area,

or: the pole side, cof the half shell element.

15. Half sghell element according to Clazim 14, in which the first and
second clips are arranged on a base gurface which is indented into

the half shell element via a shoulder on the flattened ares,



S. Half shell element according to Claim 7, in which the at least one elevation is provided with a
through-bore, which connects an inner side with an outer side of the half shell element. 9. Half shell
element according to one of the above claims, orzthe inner surface of which reinforcement ribs run,
which extend in a star shape originating from the pole of the half shell element. 10. Half shell element
according to Claim 9, in which the reinforcement ribs are 20 dimensioned and shaped so that they lie
againdtéthe Butérsurbasty of &ftther hatf shéll elefreriwaichds steckédinto the Halfsirsiealeinent. 11.

Half shell element-aeeordingHo enerf the precedingslaims, inwhighan geter surfage-okthe.palf shell
element has at Jeast one first clip for the clamping of a bar, in order to connect this half shell element

with further38Afigal half shell elements. 12. Half shell element according to Claim 11, in which the

outer surface has at least one second clip, which is turned about an angle of greater than 0 to 90 with
respect to the first clip. 13. Half shell element according to Claim 12, in which the first and the second
clips have adifferentlctainping heighit:d 4. tdalf Shellrelebsent dccordingto ctaien 12:0 13z i Which the

first and segond.clips are;anranged inthe region,ot g flattened area,.on theypols sige, of the half shell

element. 15. Half shell element according to Claim 14, in which the first and second clips are arranged
on a base surface which is indented into the half shell element via a shoulder on the flattened area.
18. Hollow body according to Claim 16, in which the half shell
elements which are connected with each other are different in

their height.

19. Toecl for the producticn of hollow bedies according to one of
Claims 16 to 18, with a mount for a half shell element according
Lo one of Claimg 1 to 15, which is constructed in & complementary
manner to a shape and/or structure of the outer surface of the

half shell element.

20. Method for the production of a hollow body according to one of
Claims 16 to 18, with a tool according to Claim 19, in which a
half shell element is ingserted into a mount of the tool, a further
identical half shell element 1s pushed on into a final position
over the half ghell element situated in the tool and is engaged
thereon, and a hollow body produced in such a way is removed from
the tool for further processing, in particular for insertion of

the hollow body into steel cages.

21. Method for the connecting of hollow bodies zccording to one of
Claims 16 to 18, wherein the hollow bedies are produced from a

combination of half



21 16. Hollow body, consisting of a combination of half shell elements connected with each other,
according to one of the preceding claims. 17. Hollow body according to Claim 16, in which the half
shell elements which are connected with each other are identical. 18. Hollow body according to Claim
16, in which the half,shell elements which are connected. with each other are different.in their height.
15, Tool ToP e Aot et ATSR aife s SceBRig 15 e of Claias 1ot 16, Wit A forit for
half shell element ateokdirr) tobndot BaimsEic 25, witithds tohistriddted Fraltomplementasy

manner to & shape-and/exsticture of the ouer sukiace el the /halfghellalement 20, Methed dor the

production of a hollow body according to one of Claims 16 to 18, with a tool according to Claim 19, in

Which  haif Shell Bt Ierfat NS S ouE o the 1367 B Frthar fiehiEal hafi el Siéent i

pushed on &td/@finalPesiticreeverithedialPshelbElenent Bithiated intthéytookard isierigaged:thereon,

and a ho”O%QQQ)ézﬁé%%%d M secha iéﬂ@ﬂ&”%ﬁ?@k?’&%&%f%@&%@ RFOGESSING, AR particular
or

for insertion of the hollow body into stee ca%es. 21. Method the connecting, of hallow baodies
according t0'Brie oF CISIMS 1676 Suh&fsif thé Hollol Bodiet e prod csd B & conbitidtion of
half 22 sheilfekernvents according to one of Claims 11 to 15, in which a row or a surface of hollow
bodies, connected with each other, is produced, by bars, running continuously over the hollow bodies
which are to be connected, being clamped into the first clips and/or the second clips of a hollow body
and inig the,gorresponding first,clips andigr.carasponding secongt clipe.ghll fygherholiw bacles.
which lie in a respective running direction of a bar.

displacer in a concrete layer.



22. Use of a hollow body according to one of Claims 16 to 18 as displacer in a concrete layer. - 23 -
Half shell element for the production of a hollow body Abstract 5 The invention concerns a half shell
element (10) for the production of a hollow body with an identical further half shell element (10), with at
least one guide (20...20™) for the further element (10), which is constructed in the region of a first half
periphery (11) of its encircling edge (12), 10 so that the further element (10) can be pushed onto the
half shell element (10) from the second half peripheryz@11) of the edge (12) lying opposite this first half
periphery (12) and guided on the edge (12) and held in a final position. The hollow bodies which are

thus produced can begth 135 inserigd it stesl cgg@%ggg@é%g@rgpqegﬂglg@mgther via bars

and built into concrete layers. (Figure 1A)

Abstract

~

8 The inventicon concerns a half shell element (10) for the
production of a helliow pkody with an identical Zfurther hall
shell element {10), with at least one guide (20...20"7'} for
the further elemen®t {10), which is construcrted in the region
cof a first half periphery (11} of its encircling edgs (12},

10 s that the further element (10) can be pushed onto the half
shell element (10) from the second half periphery {11’} of
the edgs (12} lying opposite this Zirst half periphexry (11}
and guided on the edge (12} and held in a final position.
"he hollow bodies which are thus produced can be both

15 inserted into steel cages and also connected with sach other

via bars and bullt inte concrete layers.

{Figure 1A)



