-1 Pneumatic structural conponent *159159* The present .téoﬂﬁig at
to a-pneunB¥P€08@kuctural conponent in accordance with

Claim 1. 5 Several pneumatic structural conponents in the form of

i nfl atabl e tube shaped hol | ow bodi es haye becone known, for exanple from

US 3,894,307 (D), US 4,712,335 (D2), US 5,735,083 (D3mm ’m’mﬂmlmwm 373

(D4). If such a conponent is |loaded transversally, the

addr essed Pheamb® iR | PerpatkaIn &giibshaitd the tensional anggshear forces,
wi t hout the conponent collapsing. Wiil st sol uti ons are known primarily

fromD3 and D4, which can contain the tensile forces, in D1 and D2
solutions are published additionally for the containnent of shear forces.
15 In D2 the shear forces are contained by numerous carbon fibre rods,

whi ch are hel d THf tRFRFIRE bbb ieRhiPhorsdpaest doy a EorRmalcie sttt tem ks -
for instance fromreinforced concrete. The pneumatic part of the conponents
descri bed CaMEHaslt ceprdasty withsttdbs | predanp e prEdssim el r ods 20
against primarily sideways buckling. In D1 several of the conponents
descri bied are jSEvesthl tpgethetipasairhekutraleacmpeinkercs i 8hér ifdga. ofe
tensile forces are contained by cables |ed separately underneath, the
shear forciesfltcdbie brusigesphpeas hefl 1heBiHieSehatd H@WBme known, for
example from US 3,894,307 (Dl), US 4,712,335 (D2), US
. 5,735,083 (D3), and FR 2,741,373 (D4). If such a component
is loaded transversally, then the aim to be addressed lies
10 principally in containing the tensional and shear forces,
without the component collapsing. Whilst solutions are known
primarily from D3 and D4, which can contain the tensile
forces, in D1 and D2 solutions are published additionally for
the containment of shear forces.
15 In D2 the shear forces are contained by numerous carbon
fibre rods, which are held in tension between two separately
" constructed abutments -~ for instance from reinforced
concrete. The pneumatic part of the components described
there has the aim only of stabilising the pressure rods
20 against primarily sideways buckling.
In D1 several of the components described are joined
together parallel to each other into a bridge. The tensile
forces are contained by cables led separately underneath, the

shear forces by the bridge plates of elements set in rows

25 against each other. Each element itself must here be secured

MR

*G00002*



25 aéai nst each other. Each element itself nust here be secured iu~mam-a~~
¥, 00002* PREROQADAL-2 against buckling to two further cables running
parallel. to the pneumatic elenents. In the docunents closest to the
present invention, DI, D2, arrangenentg-are described which i ndeed have
both tensile 5 and shear elenents, but are, however, very expensive both
in production and also in application. Apart fromthis the individual

pneunati c sf£iwst sbacelonhy wpptived Rsthedessh s Ebﬁniﬁ@arp?atﬂa%etigt%en
tensile and shear elenents and could be replaced in this function by other

i ght companefeurddtel d0- i @fst he present invention conprises the
production of © pneumatic structural conponents with tensile and shear

el enents, whic e Jpr simpl y..and cpst effectively, can be easily
assenmbl ed to cgknrgla-grigstdfgﬁg %?12 ccolrrr%%é:n&o aﬁ € PORSPPhCHTIRO R dLr oof s
and bri dgg@ and whose erection 15 can cfll so, be very quickly acconplished.

The addr ed¥inmd TFRIIIEH; 5n 35E JISRFE 18ed nihich Haydgadhasin P idr tterfsiQai m 1

with regard to its essential features, in the following clains with regard
to furtherrthRRgragebeReReat ubBE. 226, ThewsuBrecvesty Eheensiont ibmtH simore
clearly explained wusing the attached drawi ng by neans of several
enbodi nentexodusidvam agpad also in application. Apart from this the
individual pneumatic elements are only applied as holders of
the separation between tensile and shear elements and could
. be replaced in this function by other light components. The
10 aim of the present invention comprises the production of
pneumatic structural components with tensile and shear
elements, which can be produced simply and cost effectively,
can be easily assembled to complex structural components and
constructions such as roofs and bridges and whose erection
15 can also be very quickly accomplished.
The addressing of this aim is given in the
‘. characterising part of Claim 1 with regard to its essential
features, in the following claims with regard to further
advantageous features.
20 The subject of the invention is more clearly explained
using the attached drawing by means of several embodiments.
Shown are:
Fig. 1la the schematic representation of a first

embodiment of a pneumatic structural component

25 in a side view,



Fig.'la the schematic representation of a first enbodinment of a pneumatic
structur al PPAPDOENt 25 in a side view, Pt4P-0101 -3 0 Fig. | b the subject
of Fig..la in perspective, Fig. 2 a schematic representation of the
forces, Fig. 3a, b, c constructional degails of the first enbodi ment Fig.
4a to e various arrangenents of tensile elenents in 5 devel opnents, Fig. 5
a second enbodinent, Fig. 6 a third enbodinent, Fig. 7 an exanple of the
appl i catiop; @f 1ie first tﬁ@bQQbﬁ@8ﬁyoéoFf§9-l§ainb%effﬁeégyggb embodi ment
Ioh o

in three views, Fig. 9 an exanple of the conbi nat conponent s

accordi ng Fig. 8 Fig,1 I ' . Flg. .1.18S schematic
representaﬁﬁ%h %f a first® %%ﬁgﬁ%%%?Hé%?gg%g$€%t+%9eﬁfiEéeig%ﬁ?e%he
conponent shown,here conprises an. el ongate,, essentjally cylindrical hollow
body 1 . ié%?al%%’mfthccgg%?%gg%% %ﬁ??ilﬁg?%&&ﬁrpi.%m% FHt eTRprinenit nal
axis A which is manufactured froma flexible and airtight material. On its

upper si dé i pra®sti e r od?riQUs 2@ rapngeRedtvhi @f dmndeld npademedtwi tin
axial forces. Its ends are fornmed as nodes 3, onto which two tension

el enents 4 are developments,

Fig. 5 a second embodiment,

Fig. 6 a third embodiment,

Fig. 7 an example of the application of the first
. embodiment,

10 Fig. 8a, b, ¢ a fourth embodiment in three views,
Fig. 9 an example of the combination of components

according to Fig. 8,

Fig. 10 a fifth embodiment.
Fig. 1 1s a schematic representation of a first
15 embodiment of the inventive idea. The component shown here

comprises an elongate, essentially cylindrical hollow body 1

'. inflated with compressed air, of length L and with a
longitudinal axis A, which is manufactured from a flexible

and airtight material. On its upper side a pressure rod 2 is

20 attached which can be impacted with axial forces. Its ends

are fofmed as nodes 3, onto which two tension elements 4 are
fastened in each case. The axial ends of the hollow body 1

carry a cap 5 in each case; for instance one of these caps 5

is equipped with a valve 6 for inflating and deflating the

25 hollow body 1.



fastened in each case. The axial ends of the hollow body 1 carry a cap 5
i.n each cagerp-f0a0li nstance one of these caps 5 is equipped with a valve 6
for inflating and deflating the 25 hollow body 1. PWMP-0101 -4 0 The two
tension el ements 4 each enbrace the holJsaw body 1 in the formof a screw
wi th opposite circul ating senses for instance once each with a constant
pitch. They therefore intersect each other at a position 8 in the centre

of a 5 surface Irhee tORRAS IR télénhé?mt&{ e§5é'é§hr8ﬂbgacgh€h9 L fiB3bE. boﬁ
and the surface line 7 both lie on a plane of symretry sim é’rl

| udes t t f. . th II bod :
oressur o rgﬁl“"?%‘ea??%@ﬁéﬁaéh?é? VRS SRASay e B e ghapgf SheRE SREe i n

t he sl ack 10 condltlon of t .l ow body 1 it can be pushed in as is
shown in Fr§>t35CCp oG8 tﬁ?g (%lht fs é‘éﬁaéﬂz Aghtrlt  sthRmafsesaérreng.

Various types of construction of the nodes 3 are known and famliar to the
construct i 6R*EREPREereacsoOtREE t3Hei B repfEtipRatd ohn cdmeecentreedthere.
15 Fig. 2 shows an_exanple of the |oading of the conponent according to
Fig. lap bsupfaceréens [lyiopgoisi tehd opltiree mwifessyemetd y2 E wbhispoasshee
centre of the pressure rod 2. This is supported in the nodes 3. Neglecting
the self wepgh? efd the samfercentlinicheh Hueat i e PoeSS Up Ben& Ao 1OE kmast each
node 3. 20 As is known to the specialist, pure pressure forces Fs are
E, which similarly includes the longitudinal axis referenced
A of the hollow body 1. The pressure rod 2 is attached onto
. the hollow body 1 such that for instance in the slack
10 condition of the hollow body 1 it can be pushed in as is
shown in Fig. 3a, b. In this way it is secured against
sideways buckling. Various types of construction of the
nodes 3 are known and familiar to the construction engineer,
so that their representation can be omitted here.
15 Fig. 2 shows an example of the loading of the component
according to Fig. la, b. A force F, lying in the plane of
" symmetry E works on the centre of the pressure rod 2. This
is supported in the nodes 3. Neglecting the self weight of
the component, then bearing pressures Fp work on each node 3.
20 As is known to the specialist, pure pressure forces Fg are
now exerted from both nodes 3 on the pressure rod 2 and pure
tensile forces F; in the tension elements 4, whereby the
vector components of these tensional forces, which are

perpendicular to the plane of symmetry E always compensate to

25 null, however provide a great stiffness and buckling




now exerted fromboth nodes 3 on the pressure rod 2 and pure tensile
forces Fz PMPthé&Ofensi on el enents 4, whereby the vector conponents of

t hese tensional forces, which are perpendicular to the plane of symetry E
al ways conpensate to 25 null, however piavide a great stiffness and
buckling PMP-0101 -5 resistance to the conponent perpendicular to the plane
of symetry E. The limt |oading of such a conponent is obtained in that

the surfaceepigssHEE (N %@)C&ﬁpéx%@%lg?wf BQQM%QrC%e@hBY Lﬁlgaerbet 8 :gg

of the tension elenments 4 nust 5 be smal an the overpress

in the hol Fi gp.3a, :h,: : tat | f ,
[0, Mol Lowbetly Te, i ngias s BeS.clr SN LRME L o

constructi onal of the e} n
according to Fig. 3a Ee hol [ ow bady 1 is set out in separation of 10
functions:oaﬁa%ﬁg%rlgk% aEO?hFoFuFE§¥§n8€eﬁﬁHéefﬁ&ﬁ]Q/Woﬁeﬂf texthpélow
assunes the forie and tensile loadings. In the interior it hides an
airtight thRdY11 GRusesuRvarike EPBSteMePl hecH ansisr iedementd ndimuatned
in formby the skin 10. There are for instance sleeves 12, 13 sewn onto
the 15 8kilpe 19mahheehthayp bbecomeinpressuse imnteertrimgt eich tHee lsé Ebwe B3dy
accepts the pressure rod 2, the sleeve 12 the tension elenents 4, which
are set oui. here as flat ribbons. In the illustration according to Fig. 3b
the skin 10 and the tube 11 forma functional entity, which is designated
Fig. 3a, b, c are representations of some constructional
details of the hollow body 1. 1In the cross section according
. to Fig. 3a the hollow body 1 is set out in separation of
10 functions: an outer skin 10, for instance made from a woven
textile assumes the force and tensile loadings. In the
interior it hides an airtight tube 11 of a suitable
elastomer, which is defined and maintained in form by the
skin 10. There are for instance sleeves 12, 13 sewn onto the
15 skin 10, which may be continuous or interrupted. The sleeve
13 accepts the pressure rod 2, the sleeve 12 the tension
" elements 4, which are set out here as flat ribbons.
In the illustration according to Fig. 3b the skin 10 and
the tube 11 form a functional entity, which is designated
20 pressure body 14 and for instance comprises a plastics
material laminated weave, which is either sewn and sealed,
welded or glued in a known manner. As a modification to the
sleeves 12, 13 the pressure body 14 carries several loops 15,

16, whereby the simple loops 15 are provided for the tension

25 elements 4, whose position is defined by its characteristic



20 pressure body 14 and for instance conprises a plastics materi al

| am nat ed WeRve]Owhich is either sewn and sealed, welded or glued in a
known manner. As a nodification to the sleeves'12, 13 the pressure body 14
carries several |oops 15, 16, whereby_ghe sinple | oops 15 are provided for
the tension 25 elenents 4, whose position is defined by its characteristic
PMP-0101 -6 0 as geodetic lines, the loops 16 for the pressure rod 2

however args predaad @s 19962 | eHecapsd li@ops “hﬁﬁ%‘|§¥3% ound ;th
pressure rod once. In the slack condit#%ﬂ of thgr pressure bo falgggheg

| 00ps 16 aiudver. abbe jRRRMLe 100530, AL DeaBuBhRd iRl Rt or s, ado.

In the operating condition of the pressure bo t hey“are
tightly arou h ressure_rod and thereby.prevent its _sideways
Sithd el ar 8 % ISR CRy

Y
buckl i ng. 11 attordanteSwrth®t he% 8EGFr emdht rEHEIRD Wonthae
conponent, the nate%iglslﬂsed can be 10 adapted froma wi de range. For the
nore si nplRFSHPI TaPPOds 14 t'di& i 1°Rat &Fi &Ir8 Skaeasthel pesssnreomesl and
weaves for the tension elenments 4 and the arnouring of the hollow body 1
are conpl@el sufffisdiacht iand vditdeutosmoeef eatpve. Fbn thlee pressaring od 2
itself, sinple materials such as for instance 15 banboo rods can be used.

Si nce t he qumesisuiran r of 2the wetdsswwerubedyaght nsthesy deway shbuwekkingidid t he
sl eeves 13, the pressure rod 2 can also be put together frombutt jointed
i ndi vi dualt ipjreles. around the pressure rod 2 and thereby prevent its
sideways buckling. In accordance with the requirements which
" are placed upon the component, the materials used can be
10 adapted from a wide range. For the more simple applications,
textile materials such as polyester cords and weaves for the
tension elements 4 and the armouring of the hollow body 1 are
completely sufficient and also cost effective. For the
pressure rod 2 itself, simple materials such as for instance
15 Dbamboo rods can be used. Since the pressure rod 2 is well
secured against sideways buckling by the sleeves 13, the
. pressure rod 2 can also be put together from butt jointed
individual pieces.
For high loadings however, textile materials of aramid
20 fibres and for the pressure rod 2 composite materials using
carbon fibres in a suitable plastics material matrix can be
provided.

The embodiments represented in Fig. 3a, b, ¢ are not

limited in their features; the specialist entrusted with the



For high | oadi ngs however, textile materials of aramd 20 fibres and for
the pressurBMB-dl@ conposite materials using carbon fibres in a suitable
plastics nmaterial matrix can be provided. The enbodi nents represented in
Fig. 3a, b, c arenot I|imted in their-features; the specialist entrusted
with the PMP-0101 -7 solution of these details wll have many further
solutions available to him The first enbodi nent of the pneunatic

structural scaemIReNdf a¢6ekdi Mt F Jwil & Have? hsnPr &) y s4ifed for
5 a point load in the centre of the coﬁ%onentvbr forpa u%%ﬁg%m%?id%lons

di stribut eqd J,0adiNG tlf ke | oad distribution has to be optimsed for
ot her | oad application positions, then the nunber of the tension el enents

4 can be increa . This .is ﬁgo n_ by, means of. Fig. 4a to,e. 10 Fig. 4a
shows t he enbod?ﬁ%n %%riﬁg.e ?ggmgﬁﬁ H%;52f9$1 PHEUHQGéFopﬁéﬁPCgPrﬁHe
hol  ow body 1. In Fi%. 4b each tension elenent 4 describes two conplete
revol uti onSCHBGREN : REREFLBF B6dY 18 -afd i $/alséd st predesabdy suited the
pressure rod 2. If the conponent according to the invention is 15 applied
as a beari Ag Beahtforleaadelignerthecoceaspendefig thei tcompdreent n accdiodanae
with the enbodinent in Fig. 4b a support IS necessary at L/2. Thereby
this enmboduméfivrmdyr dépemddbuted tllaidiing .Fi gl f 4eheveoatiabf sktrifheienbadisment
according to Fig. 4c is an overlay of

to be optimised for other load application positions, then

the number of the tension elements 4 can be increased. This
. is shown by means of Fig. 4a to e.

10 Fig. 4a shows the embodiment of Fig. la, b and Fig. 2 in
the development of the hollow body 1. In Fig. 4b each
tension element 4 describes two complete revolutions about
the hollow body 1 and is also fastened at L/2 to the pressure
rod 2. If the component according to the invention is

15 applied as a bearing beam or an element corresponding to it,
then in accordance with the embodiment in Fig. 4b a support

'. is necessary at L/2. Thereby this embodiment corresponds to

that in Fig. 4a over half L.
The embodiment according to Fig. 4c is an overlay of
20 that according to Fig. 4a and b with regard to the tension
elements 4. Since the hollow body 1 is supported by the
tension elements 4 as in Fig. 4a at L/2, no central support

is required here, Furthermore the preference for point

loading at L/2 also disappears.



20 that according to Fig. 4a and b with regard to the tension elenents 4.
Since the BAYWP+OWObody 1 is supported by the tension elenments 4 as in Fig.
4a at LA2, no central support is required here. Furthernore the preference
for point |oading at L/2 also disappeags. PMP-0101 -8 O In the enbodi nment
according to Fig. 4d three pairs of tension elenents 4 are applied; the
conponent is thereby suited for line |loading. At the positions 8 where the

tension el ement 5n4thet engesdindiieyadesravhyally SREUr 84 $hagal NSt [ov EEnt :
Fig. 4e shows the application of two pairs  of parallel nutuall'y parallel

tension el eg@sisn 4.c1theendengi o gl enpnt; npf term at_ the ends of
the pressure r&é f arerhlso secured??ﬂJﬁﬁﬁe g Sné% i I?g “Enb %?ﬁ%ﬂ¥

al so enphagji t ref.eren poi nt, .1 oadi n 10 at L/2. T
enbodinen?%ﬁfﬁé?hgﬁ?grﬁﬁgf ng§§é§%ghdriégl ﬁgﬁlg%?s Yot % awgg§ﬁomhh?n
Fig. 5 6. _That in Fig. 5 has a, toroidal hollow body 1; the associ ated
pressure rogd 2% t%ﬁé%e?Qﬁ ihstBTEESE L 'shiPEY. 35ETHBUERBOHY mesgcured
according to Fig. 6 is a double cone with for instance arc shaped surface
lines. DoVABUSISE HPYIIE N hodi BT 1 dhapraasthe tapmbatati @onef arwo i peel ted
in the inventive idea. The tension elenments of the enbodi nent according to
Fi g. of parallel mutually parallel tension elements 4. The

tension elements 4 not terminating at the ends of the

pressure rod 2 are also secured in node elements. This

. embodiment also emphasises the preference for point loading
10 at L/2.

Two embodiments in the form of non-cylindrical hollow

bodies 1 are shown in Fig. 5, 6. That in Fig. 5 has a

toroidal hollow body 1; the associated pressure rod 2 is then

for instance arc shaped.

15 The embodiment according to Fig. 6 is a double cone with
for instance arc shaped surface lines. Obviously hollow
. bodies 1 shaped as a truncated cone are included in the

inventive idea.
The tension elements of the embodiment according to Fig.
20 5, 6 are arranged analog to Fig. 1, 2. Obviously all the
embodiments according to Fig. 4a to e, suitably adapted here,
are similarly in accordance with the invention.
Fig. 7 1is the representation of an embodiment of the
pneumatic structural component according to the invention as

25 in Fig. 1, 2. Several, for instance five, of such components




20 5, 6 are arranged analog to Fig. 1, 2. Obviously all the enbodinents
accordi ng PHPFD§014a to e, suitably adapted here, are simlarly in
accordance with the invention. Fig. 7 is the representation of an

enbodi ment of the pneumatic structuralgconponent according to the
invention as 25 in Fig. 1, 2. Several, for instance five, of such
conponents PMP-0101 -9 are joined together into a bridge 18. At each end of

this bridgerd8jaineke thydtoidrs 1wget Bebraldget g Nodgs 3.0m gy Sf deyof the
bridge and directs the applied force FA into the conponents. The yoEe 19
is shown tgpangparedt 4 ny5ikd. 184 Wd4 t ni Ll's omtted,
since the construction of suchwaéegg ?gg?gﬂgﬁo%%htJﬁﬁ%eggggéi§Ifg}.oﬁﬁer
the conponghts. ¢

o] i gl goll w hadi es pressur ods 2_and tensjon
el enents 4, mo%en%%anksgg 9 gir CleﬁesE’\Cai""n(]:,‘: '© P Ja‘?(g {él?r?‘?gﬁ’t Lt eSheo
themand in a known 10 nnerk%oaged to_each other and to the pressure rods
2. The ot TSP hot SHOWHOXBF 1Phe Shrsiheye 18 anSRagfdtt vidt ddidn & whthi | ar
manner. Cbviously other known types of decking cover are possible for the
bri dge, ° suth! akhpekrehnicdl stespids opférdsuistiagee tfhe neorsirumtier abs. 15
Simlarly not shown - since they are state of the art - are the valves 6
and t he nezeslzaygkemni 4 olsl Kroowrsi thail tlemespsciahilspr essur e equal i sing
inflation of the hollow bodies 1. Fig. 8 is the representation of a further
embodi ment of @her i nvket i vempde@ntls,g. EemshiNEn@ ShEe1¥keWbokigs 8by a
pressure rods 2 and tension elements 4, wooden planks 20, for
‘. instance, are laid at right angles to them and in a known
10 manner joined to each other and to the pressure rods 2. The
other end, not shown, of the bridge 18 is constructed in a
similar manner. Obviously other known types of decking cover
are possible for the bridge, such as perforated steel or
other suitable forms and materials.
15 Similarly not shown - since they are state of the art -
are the valves 6 and the necessary manifold for simultaneous
. and pressure equalising inflation of the hollow bodies 1.
Fig. 8 is the representation of a further embodiment of
the inventive idea. Fig. 8a shows a side view, Fig. 8b a
20 plan view and Fig. 8c a cross section. The hollow body 1
including the various manufacturing modifications is
constructed in the same way as that according to Fig. 1. The
embodiment according to Fig. 8 has however two pressure rods

2 attached at the sides. Each pressure rod 2 carries a node

25 3 at each end for the positive engagement of the pressure rod



20 plan view and Fig. 8c a cross section. The holl ow body 1 including the
vari ous naPMPa@t@kting nodifications is constructed in the sane way as that
according to Fig. 1. The enbodinent according to Fig. 8 has however two
pressure rods 2 attached at the sides.idzach pressure rod 2 carries a node
25 3 at each end for the positive engagenent of the pressure rod PMP-0101
-10 0 2 and the tension elenents 4. Although with the sane dianeter of the

hol | ow body Xkrid s téfd eeékbh¥eohei ghbmeft sl e@UCGd,Al%thoth@% S@Bht | PRet hgame
conponent according to Fig. 8 (referenced with the reference 22) is

however i nygaRositi ¥¥ 5ty aGLARLWPOSddv e 1and . negatki di ng. nts.
The reduced maxi num | oad capaci toy cm?ltdc}),/ ilf gg%esgg%?tgggi oﬁg gﬁg‘é 1S
dianeter for the hollow body 1.

conpensat y e oi of_a greater ] )

The fast eﬁllqen%@éo?é)’t hge@nggsﬁ%gler otdlsm"g %et ReMPRAFT bw 68y 441Ps ter ffa e

usi ng anal Pr%ﬁr i dentica WEEES as 10 in the first enbodi nent according to
s

Fig. 1, 2. R YhED eFETTBFFi¢f) 455 - hawpBgEr dPn@ (BRS tieka on
elenments apply also for the enbodi nent according to Fig. 8. In Fig. 9 an
enbodi menttq SGIRRIN RS icshinfhtiesa bive deppbiiehteonEn tecortiegraduded). 8.
A nultiplicity of such 15 conponents 22 is arranged adjacent to each
ot her. Eadh¥pmassureadod c2pacdépt scohddpr essureetessary psubhvgud romyde
| oadi ng of the conponent 22 in the direction of the vector arrow (I oading
force FL) dampengat®dffdmobadiaeethd@®BENd Sgreater diameter for the
hollow body 1. The fastening of the pressure rods 2 to the
. hollow body 1 is effected using analog or identical means as
10 in the first embodiment according to Fig. 1, 2. Otherwise
the statements on Fig. 4a - e regarding the tension elements
apply also for the embodiment according to Fig. 8.
In Fig. 9 an embodiment is shown of a combination of
components 22 according to Fig. 8. A multiplicity of such
15 components 22 1is arranged adjacent to each other. Each
pressure rod 2 accepts the pressure force resulting from the
. loading of the component 22 in the direction of the vector
arrow (loading force Fp) in Fig. 9 of two adjacent components
22, For the acceptance of a pressure rod 2 the walls of two
20 adjacent hollow bodies 1 are Jjoined together along two
surface lines - by sewing, gluing or welding - whereby a
longitudinal running pocket 21 occurs. By the inflation of
the hollow bodies 1 the pressure rods 2 pushed into the

pockets 21, still slack at first, are clamped between the

25 hollow bodies 1 and are secured against buckling in both



'22. For the acceptance of a pressure rod 2 the walls of two 20 adjacent

‘hol | ow bodP¥B-Q16afe joined together along two surface lines - by sew ng,
gluing or welding - whereby a |ongitudinal running pocket 21 occurs. By
the inflation of the hollow bodies 1 ijye pressure rods 2 pushed into the
pockets 21, still slack at first, are clanped between the 25 hol{ow bodies
1 and are secured against. buckling in both PPM 0101 -11 O directions. Wth

such an argapgereshsit | WiReSSERAER (4 GheALEeRhitaht yei ght f; 9 great
span wi dth, which additionally has the grea?eagvantage t ha C%%?ﬁﬁ§%okp

| oadi ng LLting wi r; C i4 hst oo 5 1t is fyrther jncluded
in the insgﬁ?égé igeaw?gﬂgpg&%gz ?ﬁgggng%%i ﬁﬁékﬂuf " n ¥$§£h5, Bh&FPh
two pressure rods 2,,ac OrdiQI to FH%. g. Furt herpore such nodified
conponent s> 3Gethr At hY t 828 5 Frftfls RARPRAFRYS bENAFoPRER M hépading
according to Fig. 9. A convex arched roof can be realised 10 thereby; by
changi ng t3#A rbf tn@rvd vEPEFes ofaR Hee whipdieeds according to Fig. 5 and
8 and nodification of their length a cupola can be created. Fig. 10 shows

a further enmboditreht &prtheri dineduded indehe Herventfioer iptesssts eprodsd@ are
arranged at regular 15 spacing around the cylindrical hollow body 1. Each
pressure ridte 2emagdaganh athoeachirenti@. nbde 63,wiitth otwbi phekeurensiances t wo
tension elenents 4 are fastened in each case. For
according to Fig. 8. Furthermore such modified components
according to Fig. 5 and 8 can also be . joined together
. according to Fig. 9. A convex arched roof can be realised
10 thereby; by changing the radius of curvature of the
components according to Fig. 5 and 8 and modification of
their length a cupola can be created.
Fig. 10 shows a further embodiment of the inventive
idea. Here, four pressure rods 2 are arranged at regular
15 spacing around the cylindrical hollow body 1. Each pressure
rod 2 has again at each end a node 3, into which for instance
‘ two tension elements 4 are fastened in each case. For
greater clarity in Fig. 10 each pair of tension elements
associated with a pressure rod 2 is given the same
20 signatures. The pressure rods 2 are secured against buckling
in the azimuthal direction of the cylindrical hollow body 1
and against radial buckling outwards by sleeves (analog to
the sleeves 13 according to Fig. 3), and against radial

buckling inwards by the excess of pressure in the hollow body

25 1. In this way an extraordinarily light and axially highly



‘greater clarity in Fig. 10 each pair of tension elenments associated with a
‘pressure rodP20il91gi ven the sane 20 signatures. The pressure rods 2 are
secured.agai nst buckling in the azinuthal direction of the cylindrical
hol l ow body 1 and agai nst radial buckljng outwards by sleeves (analog to
the sleeves 13 according to Fig. 3), and against radial buckling inwards
by the excess of pressure in the hollow body 25 1. In this way an

extraor di nashl¥bl bgBbmaBHeAXi a&ll%eal ghlgy, RV %'Qéﬂfbkﬁ ofif! gnent
a

arises. By suitable and well known neans it can be ensured t 874X al
pressure | oad.gn ald £our regsur 0 distribut ed. ghP P-0101
-13 0 Clalnsc . pneun%??c strugpérgﬁ( np%§£%¥ure ﬁ Tt? our

el ongate h 1) of flexible mater whi ch can be |nflated by
conpresse %%g ? e? ﬁftﬁv%?er%%?t5h% { 8dpressure rod (2) and at | east
one pair of tension 10 15 elenments (4), characterised in that the at | east
one pressure rod (2) lies onto the



!hoIIbM/body (1) along a surface line and is secured against displacenent
‘and buckl i pBgPb918lieeve type elenents (13, 16), the at |east one pair of
tension.elements (4) are fastened at both ends of the at |east one
pressure rod (2), for which purpose theypressure rod (2) has a node (3)
for fastening the pressure rod (2) and the tension elenents (4) with

mut ual positive engagenent, the at |east two tension elenents (4) are each
laid in tbeafwesm of a screw contra-rotating around the hollow body (1)
and intersect each other on a 20 surface line (7) of the hollow body (1)

opposite to the PpessEe:Eodsthorliginodes oy ¢ figgl aned ;%iflgféﬁ)%i .

bearing pressure. pneumati ¢ structur conmponen c o
1, 25 characterised inth th ol I qw baody_ (1), .conprises an PMP- -
airtight |ani na?e%n?ae%%i?%f\if\%‘ﬁvgogxd (s o q]&}étb%é“a‘%%ﬂﬁel (VG)lefg_rcan
inflation and deflation. 3. A pneumatic structural conponent according to
Claim1l, 5 char@ct® :}%‘é%dgikhyt‘ﬁ%‘f‘plf%%s%%l 0%y bbdythay ¢hepritekeast emsel e

weave whi ch
5 pressure rod (2) and at least one pair of tension

elements (4), characterised in that

- the at least one pressure rod (2) 1lies onto the
hollow body (1) along a surface line and is secured
against displacement and buckling by sleeve type

10 elements (13, 16),

- the at least one pair of tension elements (4) are
fastened at both ends of the at least one pressure
rod (2), for which purpose the pressure rod (2) has

a node (3) for fastening the pressure rod (2) and

15 the tension elements (4) with mutual positive
engagement,
. - the at least two tension elements (4) are each laid

in the form of a screw contra-rotating around the
hollow body (1) and intersect each other on a
20 surface line (7) of the hollow body (1) opposite to

the pressure rod (2),

- the nodes (3) are designed to accept bearing
pressure,
2. A pneumatic structural component according to Claim 1,

25 characterised in that the hollow body (1) comprises an




forms an outer skin (10), an airtight tube (11) of an elastoner is present
and i nsert edPr-Albhe outer skin and has at | east one valve (6) for
inflatien and deflation. 10 4. A pneumatic structural conponent according
to daim2 or Caim3, characterised ifigthat it has exactly one pressure
rod (2) conprising at |east one piece, which runs along a surface |ine of
the hollow body (1), 0 15 - the nodes (3) at its ends are designed for the

acceptance of bgagtn hfcorlce@rﬁx{ar@!ﬁwéﬁéhén% alye Tdahtna09! gh the
| ongi t udi nal axi s ofgthe hol | ow body (1). 5. epneuna??g §§$U%$£QE one

conponent _accor g gt ?%b&n 4nr1206HA0AG1 SLic3gd; bp that exactly one pair

of tension elenents I's present and I'S Joine P60t he pressure rod (4)
el enents (4) each descri bes

with p05|t5ve Qggag%nen% qﬁ% $£ ten5|on

in contrary sensePHoWASIEC HUMDE i FRPYRERE oARGCLHENHOINOVE bty £1) .
PI"1P-0101 -15 I * neumat i c structural conponent according to Claimb5,
characteri sed |ﬁh?ﬁ%?t?gésﬁgnépoﬁ hgfenments (4) each describe one circuit
around the hollow body (1). 7. A pneumatic structural conponent according
to Cd ai 4, - the hollow body (1) comprises a tensile weave which

forms an outer skin (10),

- an airtight tube (11) of an elastomer is present
and inserted in the outer skin and has at least one
valve (6) for inflation and deflation.

10 4. A pneumatic structural component according to Claim 2 or

Claim 3, characterised in that

- it has exactly one pressure rod (2) comprising at
least one piece, which runs along a surface line of
the hollow body (1),

15 - the nodes (3) at its ends are designed for the

acceptance of bearing forces transversal and at

. right angles through the longitudinal axis of the
hollow body (1).

5. A pneumatic structural component according to Claim 4,

20 characterised in that exactly one pair of tension

elements (4) is present and is Jjoined to the pressure

rod (4) with positive engagement, whereby the tension

elements (4) each describes in contrary sense a whole

number of circuits around the hollow body (1).



'5 characterised in that exactly two pairs of tension elenents (4) are
‘present aneppedned to the nodes (3) in positive engagenent with the
pressure rods (2), whereby each pair of tension elenents (4) describes a
whol e nunber of circuits around the hgld ow body (1). 10 8. A pneumatic
structural conponent according to Claim?7, characterised in that one pair
of tension elenents (4) describes exactly one circuit, the other pair of

tension e ement spfdlne¥act by e glicy on%q%gn%égﬁdggé'gga@g%i( ). 15

9. A pneunmatic structural conponent accordi ng aim ed in

that nore than irs., of ,tensi el enrents (4) are_present and joined to
t he nodes (3) iér{yg)rpag% rilvseedend’é]geﬁgﬁﬁ gﬁﬁ%rettﬁpse]féh 64FPeBE St ehdl orfach

el enents (4) describes a whole number of circuits around 20 the hol | ow
body (1). 10. Esep%&ﬁfﬁ%ﬁi%%tqwltﬂrfalaw%ﬁé}ﬁ RllviRRfY ol Id-ai m 2 or

Claim3, characterised in that exactly two pressure rods (2) are present
and are flast ededPRE WML twSEPPEsHAGLs ommeaentnescefrdieg 26 Kakiow Hody
(1) against buckling, PMP-0101 -16 the nodes (3) are so designed that they
join edch 40 prdssacdamiced) iw t thilte paerctof tewsi ogpastement s ted)ion
associated with themin positive engagenent and
elements (4) are present and joined to the nodes (3) in
positive engagement with the pressure rods (2), whereby
each pair of tension elements (4) describes a whole
number of circuits around the hollow body (1).

10 8. A pneumatic structural component according to Claim 7,
characterised in that one pair of tension elements (4)
describes exactly one circuit, the other pair of tension
elements (4) exactly two circuits, around the hollow
body (1).

15 9. A pneumatic structural component according to Claim 4,
characterised in that more than two pairs of tension

. elements (4) are present and joined to the nodes (3) in
positive engagement,. whereby each pair of tension
elements (4) describes a whole number of circuits around

20 the hollow body (1).

10. A pneumatic structural component according to Claim 2 or
Claim 3, characterised in that
- exactly two pressure rods (2) are present and are

fastened along two opposing surface lines of the

25 hollow body (1) against buckling,



‘are édapt ed to accept transverse bearing forces 5 whereby these bearing
forces arepmp-0ight angles to a plane (E) in which the pressure rods (2)
and the. longitudinal axis of the hollow body (1) lie. 11. A pneunatic
structural conponent according to CaimgoO, characterised in that the
hol | ow body (1) has an 10 essentially cylindrical form 12. A pneunatic
structural conponent according to Claim1l0, characterised in that the

hol I ow body (1)_is esgentiaklly (shn the for % %o S . A pneumatic
structural conponent accorglng(t 63a|n1€0$%8 %ﬁ% a%ﬁgFeﬁﬁgﬁklféﬂThﬁ?the
hol | ow body (1) is conicallg ggrqgﬁ att$e% t on .one Eide. 14. A pneunatic
structural conponentPaBedraf n§°to ‘& a1 Y6 PR Lot LeRFPRcE EPTGRES| n
that for each pressure rod (2) exactly one pair of tension elenents (4) is
present 20 and j oi nelf} rPEPRCHBERE (31| Hhemsin i Res Ehtjig coporaonent and
associ ated pressure rod (2), whereby the tension elenments (4) each
descri be a whol e nunbes aftesli to aroepid tthensoldrew bbdgrihy. Adrcds
pneumati c structural conponent according to Claim1l 25 or 12 or 13,
charact®rised i n thathdebeatche pe assar Eng ofb RS (O atl 7r i@t i@l dharo one
pair of tension elenents (4) are 0 a
a plane (E) in which the pressure rods (2) and the
longitudinal axis of the hollow body (1) lie.
11. A pneumatic structural component according to Claim 10,
characterised in that the hollow body (1) has an
10 essentially cylindrical form.
12. A pneumatic structural component according to Claim 10,
characterised in that the hollow body (1) is essentially
in the form of a torus.
13. A pneumatic structural component according to Claim 10,
15 characterised in that the hollow body (1) is conically
formed at least on one side.
. 14. A pneumatic structural component according to Claim 11
or 12 or 13, characterised in that for each pressure rod
(2) exactly one pair of tension elements (4) is present
20 and joined in the nodes (3) in positive engagement with
the associated pressure rod (2), whereby the tension
elements (4) each describe a whole number of circuits
around the hollow body (1).

15. A pneumatic structural component according to Claim 11

25 or 12 or 13, characterised in that for each pressure rod



present and are joined with positive engagenent in the associated nodes
'(3), "wherebyPreadldilpair of tension elenments (4) describes a whol e nunber of
circuits around 5 the hollow body (1). 16. A pneumatic structural
conponent according to Cdaim2 or Caiyg3, characterised in that exactly
four pressure rods (2) are present and fastened agai nst buckling to the
hol | ow body (1) 10 along surface lines lying apart fromeach other by 90,

o350 one pa olnb 0ol BTRT 5,4) o o RESEN PefpEe= e Lod (2

and joined with positive engagement” in the no 1
about ¢ he ol | onrBeay (B ok nHERed of Hhpe Bl s MR PN € i RS
acceptance of nggg§a£ggniggdgéial$ylt(%gg¥%g¥ﬂ|é2ggﬂﬂgéi&l)bf tension
elements (4) describes a whole number of circuits around
5 the hollow body (1).
16. A pneumatic structural component according to Claim 2 or

Claim 3, characterised in that

- exactly four pressure rods (2) are present and
fastened against buckling to the hollow body (1)

10 along surface lines lying apart from each other by
90°,

- at least one pair of tension elements (4) are
present per pressure rod (2) and Jjoined with
positive engagement in the nodes (3) of this

15 pressure rod (2),
- each pair of tension elements (4) has a whole
. number of turns about the hollow body (1),

- the nodes (3) are also designed for the acceptance

of forces running axially to the hollow body (1).



