; e3e@@nT: &HN6TNWGt ( . = *159159* 5 METHOD FOR TREATI NG FOAMED
PLASTI C ‘PARTI CLES THAT ARE PRESENT | N POURASLE FORM AND DEVI CE FOR RRYI NG
QUT SAI D METHOD 10 Technical Field The invention pertains to a method #or
treati ng Foaned plastic particles with a closed-cell structure which are
present in pourable ,form as well as a device for carrying out the nethod.
15 Background' Known foamed plastic particles have open or closed cells
that are distributed over their entire mass, i.e., the foaned plas 20 tic
particles are | oosened by gas bubbles in Hhe framewor k subs ﬁmmwwmmmmulk
density of the foamed plastic particles conseque~.tly is I t o
the framework substance. This neans that foaned plastic particlessef this
type are two~phase systens that consist of a solid, nanely the framework

sub 25 stance, and a gas. The so~,i.d usual xy consi sts of 7“%”,

the gas usually consi.stg of an e~rpandi ng agent. Foaned pl ,MWMWW' es
o this type are used for manufacturing nolded parts with arblt[ﬁ%
geonet x~. es, for exanple as 30 disclosed in EP 0 546 211. In thi & case,
pol ystyrsene, For SRt CREMRY salsiico Bukegeras ormPe d R0 brusmvT

manuf acturi ng t aned plaBtic particd.es. The foaned plast~.c partlcles
are re ferred EU BOURXPIR (RQRM @INPs PEVERE | FQR fPARRYEINGO IOFFr 6ATP MBTEQR
ext ended pol yet hy7. ene. Comon aspects of these materials are 5 the
cl osed-cell structure) the manufacturing principle, the processing and, in
part, the app~.ication. The remaining dif~erences in the application and in
t he manufacturing and processi ng nethod are caused by the base polyner. ZO
"rhe norphol ogy of the foamed plastic particles, i.e., the size and the
shape dfo t Heeddulilael Fseddsponsi bl e for various properties. Open-cell foaned
pl astics have very good acoustic properties-sound insulation. However, this
results in increased

The invention pertains to a method for treating foamed plastic

particles with a closed-cell structure which are present in
pourable form, =g well as a device for carrxying out the method.
15

Background

Known foamed plastic particles have open or c¢losed cells that
are distributed over their entire mass, i.e., the foamed plas-~

20 tic particles are loosened by gas bubbles in the framework sub-
stance., The bulk density of the foamed plastic particles con-
sequently is lower than that of the framework substance. This
means that foamed plastic particles of this type are two-phase
systemz that consist of a solid, namely the framework sub-

25 stance, and a gas. The golid usually consists of a polymer, and

the gas usually conesistz of an expanding agent.

Foamed plastic particles of this type are used for manufactur-
ing molded parts with arbitrary geometries, for exawmple, as

30 disclosed in EP 0 546 211. In this case, polystyrene, poly-



wat er absorption if the foanmed plastic particles Cone in con 15 tact with
wat er. The cushioning or restoring properties-conpressive defornmation
test--are largely defined by the framework substance, in this Case, by the
el asticity and the rigid ity, and by the percentage o closed cells. 2a Foz~
exanple, the foaned plastic parti C7.es can be manufactured in accordance
with the inpregnation nethod. In this case, pur~ posefully manufactured
smal| granul ates are inpregrxated with an expandi ng agent in an aqueous
suspensi on under pressure and at an elevajed tenperature inside a pressure
chanber and expanded 25 in an expansion Vessel after a certain. dwell.

time. The qggRAena SXBAPSIH-GIRA FaNSEAUSM YN RakikkcB@RSid ¥hnaf the

foanEd plastiC part~.cles ‘can"be adjusted with the concentration of the
expandi ng dgamedandachic | pRFtdgRasi- nghe cipanehPlAEt I FhRa Bt HidfedTPolfRd
plastic pardgy £lessaLe @Qﬁ%@é@&%ﬁé@?ﬁ&%ﬂl : eé&andzaeésﬁme%aaﬁac

e

particles are currently processed into no parts 1n accordance with
essenti al | \extisadednpopYeHeYIIne - nSABIYN | }sReshife FFi 6hEFe ARG Fadkfnes,

the pregsuxg Dl Wkabeel Q@ﬁi&a@@,feﬁet;k@na&&%&hgepm%@,- the this
case, the 5 foaned plastic particles are transported 1.z~to the tool cavity
at the sel amcsgssiagsard, vim Rat| thengPpRbifatd othat TRe ¥ in Aifg

injectors. Aftelebhenf thbi HpIQLISH, ahdeid QAP haplaabttr N7y 47 €S are
wel ded to one anot her by neans of steam The nolded part is then cool ed

with wat er BrReesEiag pakpod Atk capsed bysthedapeupelydesl | eviated and a

so-called core set is fornmed. The steam pressure required for welding the
i ndividual foamed plastic particles to one another |lies between 0.5 and 1
bar f orlOex &l a®rporyesyrehdihe fopmed plasthimpartpgletorl expartdedspaey 15

ethyl ene a 2 : r§orrexpanded ePeb¥PropidusL Mpdi fi ed
expaz~,dedng 3%%%%3? ﬁe°?ﬁg§gé%3§§b 8§I6) can beesufficien€1ygﬁﬁglded wth

a pressure ey 50pgR-cekbafrreD SRSty eR e Jer¥x PaRd cREPHIHISt PreRe

copol ymer s ang 20 ChGaf § 8P AIC! efohBRbr CHUIA RedN1LXPANGING-AG8AL . The
foanmed pJ.astic particles of expanded pol yet hyl ene and expanded

pol ypr opy| eeteraebsonptboerif fikg Fapred oplaste hdarEl ol s t gt dsaf@BD st at e

w-~. thoyls 1 asdua); c8xRaREENY REeRt Sk B bHL Kol 8%t sl hgaphepeaanslZ. and 80
g/cnB8. The intended use is decisive in sélect 25 ing tﬁe respective type of
foamed pl astampre@rdvai SaEQEMR IR SREkNONRE MAYESIY FSE1RRARY rdier SaRBE-

plastic pargd, 4l epkRahcal e1Rr@sNkakl, PP aid 1Rl Byt 8d due xapphication
options are limted wth respect to t he shape of _the
ity, and by the percentage of closed cells.

20 For example, the foamed plastic particles can be manufactured
in accordance with the impregnation method. In this case, pur-
posefully manufactured small granulates are impregnated with an
expanding agent in an agueous suspension under pressure and at
an elevated temperature inside a pressure chamber and expanded

25 in an expansion vessel after a certain dwell time. The degree
of expansion and consequently the bulk density of the foamed
plastic particles can be adjusted with the concentration of the
expanding agent and the impregnating temperature. The obtained
foamed plastic particles are completely expanded.

30



30 nol ded parts due to the tool construction. - 4 A~.though foaned
pl asticparticles have favorable properties for various fields o
app7.ication, their use is currently inpeded by the | ack o~ an econom cal
met hod. 5 Summary OF The I nvention consequently, the invention is based on
t he object~.ve of disclosing a nethod for treating foaned plastic particles
that are 10 present in pourable formaz~,d a device for carrying out said
met hod which nake it possible to broaden the fields o applica tion by
el imnatyng the previously described di sagdvantages. Wth respect to the

met hod, this objective is attained by a 7.5 nethod for ~Creati z~g f oaned

pl astic parhigkefolfied hpfaéﬂl%s‘iﬂx%%lésSéfﬁ%ﬂf;&ga#e‘@iycpré&@sééﬁ a QQyr abl e

form conpz~ising reducing the“vol unme, of ast~.c paxti,cle9 in
an evacuat 8¢léadi pankenin QQRQﬁﬁma§Pnglthee$$§nkﬂailwbéhédsamasmianxﬂﬂﬂrcIes

into a nol gaﬁgggr gst ggﬁ@&gl%aloq,@ﬂlﬂégﬁéaaﬁxé?r @l ﬁ?e&%dof Nl

ori ginal olte , _a nhon-evacuat ex~, cr Xxr onne respect to
t he devi cejist kiesdgnedefms tdtﬁe mﬁpﬁabh'@efmtqaeirélor nmlmgthhe cetdodhex her

aspects_ar outlln {pc ?%tﬁr%ﬁ 1n%%n§ glgﬁgf E!Uf¥§

dlsclose cha 8?eP|s?|cs rea |Z|ng a ageous "ad onal
developnenhs ohetheleQWQﬁtpmﬂusuﬁé Yhe anfiehtimgn deyilbasedabnedimerinost i on t hat

a reductio S|ze 0 fo P tie rticles. . wt | J
Structor e B RaREsEnflot gt CARLLAR L0 PAIG LRl Bn8 e R v o
ducti on oftubeppaticbé@saieHWEkdathdingetambthéﬂubyrmgansaOEOﬂtéHMLﬁ Thiee

foared bl agthael2phLe! £3 Allh [hR1LhUS: PLOUCR] SAAPQRELCoar Or e e

f oanmed pIagP Fel &3 5hd tWorT Sun
10 cess pressure is alleviated and a so-called core set is formed.

The steam preasure required for welding the individual foamed
plastic particles to onme another lies between 0.5 and 1 bar for
expanded polystyrene, between 1.5 and 2 bar for expanded poly-
15 ethylene and between 3.2 and 3.8 bar for expanded polypropyl-
ene. Modified expanded polypropylene (Neopolen P 8210) can be

sufficiently welded with a pressure of 2.5 bar.

Expanded polystyrene and expanded polystyrene copolymers are

20 CPC-free particles that contain an expanding agent. The foamed
plastic particles of expanded polyethylene and expanded poly-
propylene are, however, available on the market in the expanded
state without residual expanding agents in bulk densities be-
tween 11 and 80 g/em®. The intended use is decisive in select-

25 ing the respective type of foamed plastic.

One disadvantage of known methods for treating foamed plastic
particles that are present in pourable form is that the appli-
cation options are limited with respect to the shape of the

30 molded parts due to the tool construction.



foaned plastic particles can fox"mo a unitary article with a broad palette
of appli-cation options and construction options. 5 According to the
invention, the foaned plastic particles are initially reduced in volune in
an evacuated environnent and then introduced into a nold, in which the
foamed plastic parti~ cles are restored toward, their original outer shape
in a non evacuated environnment. The transport volunme of the foamed 10
pl astic particles consequently can be reduced if they are transported and
stored in an evacuated environnment, in which their volune is reduced. Due
to the del ayed restoration of the foamed%l-astic particles toward their
original outer shape, which is caused by their closed-cell structure, the
smal l er 15 Foaned plastic particles can be easily introduced into the nold,
in which theyhaush icasueal Pl astdtopacticdwer datvieeifavoralyle natopeutcdess iape.
Thi s causes_a, uni tar rticle consisting.of, the restored faanmed 2 | astic
particles AR THe %D%Sﬂﬁs |?rf$ gﬁ’ﬁgf"ﬁaéf%%’ %ﬁﬁﬁd u%F’a%%i %mf))gaj?l?tlcié’i é.gnpfegege
formed. Theynee desik iofe amoledonngacelramdtiald.ows for ease in separation such
that t article consisting of the nold and the foanmed plastic particles
can be divided. This is particularly advantageous with respect to the
ability togiem@by Of|IThd Mevantieche. The foaned plastic particles have a
cl osed, celT structure) 1.e., the nunerous gas cells in the foamed plastic
are closed. The vacuum causes the gas to diffuse out of the cells such that
30 the vol dsRsgfudraly,eamrd iplast ién Po thade®S ohs thaduspset e of dil-
cl osed-cel |l _structure ensures that the foaned pl astic garticles are not
mredi at ol §LPEASRAGHHNITE SPPYHHES RSACLREPRET Lo TamEbed AFem ¢ he
gvacuai@dhﬁﬁaééxwrmgtpomtgl;eagbfm g:ﬁ@ow?iemdéveﬁracﬁlefym@hthrr@apari od ]
ecause the gas_needs to _dif, use back into the cells. i s ensyres the
del ayed re@?%i‘%@i‘ﬂ?ﬁc%]ﬁ A% R@SET']B@%Q‘EC(‘:&IIO@FPUE{%&%" 1985 & APPALCRD a

throttle. {poRds) td0Rniddtanedust boavisusiy Getbribesl apemeypltasidsc parti 10
cles in an evacuated environnment ensures that the foamed pl as

With respect to the method, this objective 1s attained by a

15 method for treating foamed plastic particles with a closed-cell
structure which are in a pourable form, comprising reducing the
volume of the foamed plastic particles in an evacuated environ-
ment, introducing the reduced foamed plastic particles into a
mold and restoring the foamed plastic particles toward their

20 original outer shape in a non-evacuated environment. With re-
spect to the device, the device is one suitable for performing
the method. Other aspects are outlined in accordance with the
dependent claims which diasclose characteristics for realizing
advantageous additional developments of the invention.

25

— The invention is based on the notion that a reduction in size

of the foamed plastic particles with a closed-cell structure by
means of a vacuum significantly simplifies transport and intro-
duction of the particles into a wmolding tool. The restoration

30 of the foamed plastic particles and the thus produced composite



tic particles contain no residual noisture at all when they are
subsequently introduced into the nold. This is particularly advantageous
with respect to the' interaction with el ectronic conponents. 15 | ~not her
advant ageous aspect of the nethod according to the invention is that the
foamed plastic particles which, of tex being introduced into the nold, form
a unit together with the nold are not glued or otherw se conrzeated to one
another. In this 20 case, only the aforenentioned neld cl anpi ng and
frictional connections axe produced such fhat the foaned plastic particles
can al so be separated fromone another. It the foaned plastic particles

have an opejF aelel rabhddt Prastikb g€y cliey &l UIRA mdS dacREst sertdisidisathen, as
wel | as protection_for transporting of conp%ﬂents“ as described further
bel ow. AnothRames; QFIF'PF&%nIPa%‘g’xF&rﬂSa 80f X Rt Sy e LREY FEETOWR UG Bost s.

30 The foaRé phastte HRrdpwliemteonsoptiond) HAl haktatctdn prabastic
foamed plastic, for exanple, expanded pol ypropyl ene, expanded pol yet hyl ene,
expanded pol ystyrene and/ or expanded pol yurethane. This has the advantage

that the foaReadahgstbCtRe PRitdrivn, Cohe bEosRs IpLapRALf pEEtH Exbaniatrd
Cvn~rentional, nethods. .V qﬁrialn roperties of the unit consisting o the

foamed pl astHdEigdtyi EPEECERIT 1& diRafR peastated sy iseReeHy osi ng
COX~ I espongidig iMcxoagcedt imso of ndillf eigendnicareed gbambicpPastichast@n one
hand and by choosin materjal. for the 20 npld on the

the correspandin ]
ot her hand CXffo 3081 SEREOTER COIREOhEhPoE: SFLGITH CXreBoSHERE cfbd RORC easi | y
i f the foar@ehdiatelli enparénmétt £S TRSS eRhhebddt RoIVMed ot PHRE | fstmedr

10 plastic particles consequently can be reduced if they are
trangsported and stored in an evacuated environment, in which
their volume is reduced. Due to the delayed restoration of the
foamed plastic particles toward their original outer ghape,
which is caused by their closed-cell structure, the smaller

15 foamed plagtic particles can be easily introduced into the
mold, in which they are gradually restored toward their origi-

nal outer shape,

Thig causes a unitary article consisting of the restored foamed
20 plastic particles and the mold surrounding the foamed plastic
particles to be formed. The non-positive mold engagement al-
lows for ease in separation such that the article consisting of
the mold and the foamed plastic particles can be divided. This
ig particularly advantageous with respect to the ability to re-

25 cycle the article.

The foamed plastic particles have a closed-cell structure,

i,e., the numercus gag cells in the foamed plastic are closed.

The vacuum causes the gas to diffuse out of the cellgs such that
30 the volume of the foamed plastic particleg is reduced. The



elliptical shape before they axe xeduved in size in the evacu 15 ated

envi ronnent. According to on,e enbodi nent of the invention) the nold is
formed by a space that is closed except for a filling opening. This makes
it possible to easily and rapidly introduce the 20 foaned plastic particles
into the nold, in which they are subsequently restored toward their

original outer shape. If sv reguired, the filling opening can be
subsequently closed in order to forma honbgeneous bond between the nold
and the foanmed plastic particles. 25 "the restoration of the foamed plastic
particles preferably causes a surface p?é§§hre to be exerted upon the inner

surface 0 1g,09l o TS RiAMIeneA0dz: LhaNAnd SRSHEUCH 8B 0D ANS130 O
for exanpl e, conponents can now be arranged in a fixed fashion wthin the
nmol d with ere act bfmediatelamrgspoasdi o phraiinlcxdginals shape aaiery ddiehy
arrangi ng I yo) fg%ﬁéﬁ on Q qggi.g%ﬂ thepap! d.Pedors-pRUring in
t he evacua?%g ?%@%%dyg?as igkbqsgfﬁtﬁgg. TS g%ﬁifional %onpoﬁ@ﬁt I's then
fixed i n pedilyi ovebya tdmriatrertioe parbed vieerausee thet gaduneeds oxomedd fpl asti ¢
particlgs i.ng t éiéygjélri Mol g ; £OL, £XANPLE. h%’g kesedd possi ble
to enbeg p&ﬁﬁ?eﬁgggrgﬁf oards beécause t]%y are rigi Pyygg enbedded by the
f oamed pl astibp, pehéielmstha 2zt csleso cpl bt sttt neomohet aénilatftesm
xec~u.iredzt vgg%iéation tubes can be incoxpo rated in order to cool the
printed ci rEGPEs8pport while it is
In addition, the reduction in size of the foamed plastic parti-
10 cles in an evacuated environment ensures that the foamed plas-
tic particles contain no residual moisture at all when they are
subsequently introduced into the mold. This is particularly
advantageous with respect to the interaction with electronie
components.
15
Another advantageous aspect of the method according to the in-
vention is that the foamed plastic particles which, after being
introduced into the mold, form a unit together with the mold
are not glued or otherwige comnnected to one another. In this
20 case, only the aforementioned mold clamping and frictional con-
nections are produced such that the foamed plastic particles

can also be separated from one another.

If the foamed plastic particles have an open-cell structure,
25 they may be used as acoustic insulation, as well as protection

— for transporting of components, as described further below.

Another significant advantage of the new method is low tool

costs.

30



in operation. This may, far exanple) be realized with perforated hoses or
tubes with lattice-like walle. 15 According tv one enbodi nent of the
invention, the nold is formed by a conmponent. ~n this case, the conponent
may consi st of a boarding, a housing, a housing wall or the like. The
conponent is reinforced and consequently provided with an in 20 creased

| exuxal strength, in particular, due to the interac tion between the
conponent and the foaned plastic particl.ea being restored which exert a
surface pressure upon the irar}.er surfac& o the conponent, i.e:, the nold.
z5 The pourabi.lity is also inpro~cred) pfimarily due to the reduction in
size of th 0 I i a ongen
Consequent fl‘;;{e ?{Zggﬂea ?gaggle%)aé%fﬁr@r%gdgggg%ﬁ% ?%&g%g:t ch.‘é’it'a% cggaérltl cl es
into the rrrﬁl@stuycrréaamedfpb@smcng fothe:xamplabu¢ma;ndedm0éar§§9pylene,
proportiona| t I f

particles. %Jp%né%f Eg:r& Hirp%?é] i %ﬁd\éa gfygéxf%gr}%e %g% g %Lé@é‘g%féd

cont ai ner, mirywn@hasesuc’ﬂhas e il wdvpnbdoe t shadartiise f@tamﬁédplasialc

br ot oot &0 ot lcdesDkah b O 10 i LOBIELS RLAN |rRAEELERGD hitody the
packaglng ntai-ner [‘on Proposes to pri utl

pl astic parceritaiesprhperhiee f bilek udterus pbysmt:apgarqﬁutm Ebamad- ﬁD@stgpld_
before the ey guation, [ S the tic artlcles
in connect i¥SH Wi ﬁstﬁndﬁgﬁ% cé%yﬁ%ugggb ggil 4#§Hgﬁqu %ﬁoﬁﬁl%%s

filling foxespontiing mmxangonmttﬂdesafomﬁfe::entfféalmarti;;,p]smnel parbEcleer e
forms the mold _in the latter i.nstance,.Howeve & % ording to the
i nvention ik “%es8? Bg 808 PY SRR S Fﬁﬁr% %?ﬁcfm%&al ﬁ§ﬂl?gt %8’5 &f
exanpl ep lwmdidt bat veenobher dsandn addition, extzv.ded profiles can be
easily insulated, and sintered rotary parts can be sinply provided with an
insulation by filling themw th the evacuated foaned plastic particles. 20
It would almge@ H&f@m&ehmab&mﬁtﬁhé(&&ldtb&athenn@ézdlﬁe)aimdepbasmbetp@ééi]@l es
unit in the mqQf a f,i i nsert aust air,.filte

'he mold | i opRedcPl SR yPamioleB eanthe LY R VR apebhebifel i
fluids. 25 atxqsi@tdbag bhapachefhodivient agbk poGutedent igze dannmehd esatsed
whi ch has of .a material that essentially is dinensionally stable.

Al tern \M%deFn¥BEBP@ﬁB%tary thEreto, a nmold is used which 30 has walls
of a erX|bIe material, wherein the maxi numattain zo

According to one embodiment of the invention, the mold is
formed by a space that is closed except for a filling opening.
This makes it possible to easily and rapidly introduce the

20 foamed plastic particles into the mold, in which they are sub-
sequently restored toward their original outer shape, If s0 re-
gquired, the £illing opening can be subsequently closed in order
to form a homogeneous bond between the mold and the foamed
plastie particles.

25

—— The restoration of the foamed plastic particles preferably
causes a surface pressure to be exerted upon the inner surface

of the mold. This provides additional construction options.

30



abl e outer shape is defined by the structure of the ~J.exible material in
connecti-on with the surface pressure exerted by the foaned plastic
particles be~.ng restored. For exanple, thiB nmakes it possible to easily
manuf acture seats or Cushions. 5 In certain fields of application, e.g.,

el ectronic and/or elec tro-nechanical devices, it is practical, to utilise
non conductive foaned plastic particles and/or a non-conductive nol d.
Alternatively, the foanmed plastic particles are provided 1.0 with a
conductive surface resistance between 10 and | 012 ohns in order to prevent
el ectrostatic charges. Hrief Descri tiori 8CF The Drawi ngs 15 O her

advant ages and characteristics of the invention are disJ cussed in the
foll ow ng description of enbodi nents which refers to the igures. The
figures shawr Expmpéel, campemgrplmtdare nowpReezerirddd dm ¢f faxpdnpashidn

Lrigger 20 olSabl ORLChoRANLALE! A% Taaed BLaskLGulRTHalas AgepEding, 1o 2

first embod! Re Y
Figure 3, artcirsods &eaﬂmedtbyomgﬂ‘arag:d:gyml [Leabt.ermﬁ mmabnaﬂgcbmmt

pl astic part| Ig;lmt%l éof’g!f?ect o £ %andtgnbogageﬁeé)f f‘“{%dl nxgg#lg %arso -

11 Figure 4 spectlve represe
cont ai ni ng fioAred plrAsiki edgationdscanpooedingst then tﬂmxa;ﬂ aumpdsm’endpn déy t he

| venti o, 948 B BB ARG 15, LGRTERSTAALL SNl A S Levpgoial
and Figure Kéiﬁg-&bgasr&achndntharmnmﬁn Fonokededpbey ttiiontrailkeisngt poss1-
ble to embed printed circuit boards because they are rigidly
10 embedded by the foamed plastic particles and also protected
from wetness. If so required, ventilation tubes c¢an be incorpo-
rated in order to cocol the printed ¢ircuit support while it is
in operation. This may, for example, be realized with perfo-
rated hoses or tubes with lattice-like walls.
15
According to one embodiment of the invention, the mold is
formed by a component, In this case, the component may consist
of a boarding, a housing, a housing wall or the like. The com-
ponent is reinforced and consequently provided with an in-
20 creased flexural strength, in particular, due to the interac-
tion between the component and the foamed plastic particles be-
ing restored which exert a surface pressure upon the inner sur-

face of the component, i.e., the mold.

25 The pourability is also improved, primarily due.to the reduc-
tion in size of the foamed plastic particles in an evacuated —
environment. Consequently, it is proposed to introduce the
foamed plastic particles into the mold by means of pouring.

The pourability increases proportionally to the reduction in

30 volume of the foamed plastic particles.



10 foanmed plastic particles acooxding to a fifth enbodi nent of the

i nvention. Detailed Description O The Invention 15 Figures 1 and 2 show a
first enbodi ment of the invention in the farmof a punp 1o with trigger

el ectronics. The punp 10 consists of a housing 12 and a cover 1~ that is
arranged on the housing z2 and illustrated transparently in order to show
the interior of the housing. 20 A punp notor 18 that is connected to a
bottom 16 of the housing and provided with a printed circuit board 20 with
trigger electronics, as well as an el ectrgonic conponent 22) is arranged in
t he housing Z2. A ventilation channel 26 that respectively 25 ends in air
intake and air outlet openings 28 in the end faces of the houszng 12 is
provided to cool, in particular, a,processor 24 arranged on the printed
circuit bodiF 26?“?%%'p%ﬁﬂﬁ&ﬁ"@ppcbgtgﬁﬁﬁ? h?baigaﬁg éﬁmFﬁlpﬁﬁ'bottom

16 of 3D t hepheuehfy BYcHBRANBeRisitR@eepolibts cdd bdhetqru im0 aceprbai ns
foaned plastiC particles 32 with a ¢l osedcer. | %Lrgcture--onLy s%gbolically
i 11 ust r at edeqigdc G28RECR Y dRfEed sind et TBBE D BEBRE ¢ PRS- 1 d5Fed™ P ast i ¢

particles 34d papRagisdl csrapaegonsi st of an el astic foamed plastic, namely
expanded pol ypropyl ene. The volune of the foaned plastic particles 32 i.s

reduced in an 7.0 evacuated environnent, for exanpl e expanded pol ypropyl ene

beads with @dyhketenshtyrsfosds te oilkgtiB, Ay 1heet xeated Hiasaicapast ut e
pressure of about bar

0.1to 0.3 , fox, abouf two tq ejght houxs. ter the
vacuum t r edtifeee, thRE PRI dE i S8RELEY | ‘h‘}' \ﬁﬁﬁfﬁé“\??tgf}fmjr%ﬁ 9?% gﬁ" 30~.
After aboutg@noiher «0RBuARLID. t ®hcheur shids mudieel, PhesSodmad ipiseatly 1

bar, the beads gradua~,~.y return, to their or~.qgipa~. veolunme. The, xeduced
particlids é?aé"té-ﬁ%écéﬁeﬁ?lll‘}e‘ﬁﬁﬁﬂned’litﬁt Bﬂ? H&O%@?’ngel‘ﬁ%‘? Hhé fipiio.

During thisq@peaisingl 4§ £nsiungeqt Bk taalEikpliasbicopstbilied ex 32 which
are sufficiently reduced in sjze are,also 20 introduced underneath the
printed ci rebi® ﬂ%&&FBQZOWhQ¥ﬁ%Fi??%ﬂ§a€ep6%§T?ﬂ€§e Qﬁg glﬁtéhﬁ %4?%? s By the
spacers 30.gEhRd0usiBger, 2hé rdthoad avbdbhdimannsed thkashientio inklyesldd to a
degree that depends on how. i ntensel panmed plastic particles_32 were

h
reduced in 2§ ABeduéCromERRIGERES %ni“'&ﬁaéb?g HAGRCBs Tl TR &

sur f ace Pr eSSIHR wR%ar bedrapon trhaddifebnyadktfidddherbpisemeak? neathe
cover 14, ~,s=yell _as the conmponents 18 20, 22, 24, gG arrﬁﬁ ed wi,t.hi,n the
housi ng 12,1%61549&1155@5%%%@?%&15?9 fREAER\RAT Ly can by, syp 18Pcf8ﬁrﬁ88f‘ed to
t he housi ngyi abhenboaesdoR!Betiia 1paGt 8heh s ti? thee e ouagsd ditairep

restored to 30 ward their orig~.nal outer shape since they are no |ongex
situ plastic particles.

20 It would also be conceivable to realize the mold/foamed plastic
particles unit in the form of a filter insert, e.g., for an ex-
haust air filter, if the mold is at least sectionally realized

such that it is permeable to fluids.

25 According to one embodiment of the invention, a mold is used
which has walls of a material that essentially is dimensionally

stable,

Alternatively or supplementary thereto, a mold i8 used which

30 Thas walls of a flexible material, wherein the maximum attain-



- 13 ated in an evacuated environnent. This causes an intimte conposite
of foaned plastic particles 32 to be gradually fornmed such that al
conponents 18-26 are safely supported and fixed within the housing 12, The
foamed plastic particles 32 protect 5 the conponents fxom shocks and
noi sture, w-.th the noise gener~ aced by certain parts, e.g., the punp
notor 18, also being nuff led . In a sinple way the conposite consisting of
foamed plastic parZo ticles 32 that are | oosely pressed agai nst one anot her
and the conponents 16-28 consequently cap,be safely arranged in the housing
12 of the punp, wherein a sound insulation, as well as a shock absorpt~. on,
are sinult anigoysrey diRpe asZadriddd Wie thid Btedetirs W theakleRdormy be
rigid or flexible, In any case, the printed circuit board 20 i% al ways

t

reliably fRREATHRE Gt CFRECLIQRetil Pl 4418 SYFARPR PERSSE FFGREBALNY SFtfes of

the printegoghbgUbladiod partheryenbedai reprebaanel roib dxampbbe tpid ul fill
its function of, yn particular, cpoling the ﬁrocessor 20 24 because it a.s
' PR RC

not inpai r 8akB§ ihePIHRE SPasEFEY 59 SRRtRF $USHOGRSa second
enbodi ngnt of the invention in the formof a cross section, nanely through
a drywall elenent 34 that 25 consists of two wall_parts ,36 aaz 38 that are
spaced apar® FREWID A edG REr 2PPh ¥ hEaffs /. A S FLC-3NGAFT cBtfft T ng
el enents 44yoTheck40sshe@@viGePNiECis it tUPRBS t6 agiiQi z@f nbhe two wal |
parts 36 and 38, and the crossbegn142 connects ,the | ower ion,of the two

re
wal | part s °9B9RAE . foAec PAEShLa 2 Hd G Eh andAPY ?3610551‘:9§g§8t5ﬁ%| 38 at a

predet ex- myped , dA Bt @it iFieQRP, OBRe ARGAMRT plastid. gardidic@Oupki pgoeidments 44
are arranged between_the crossheans 40 and 42 erein,sai cqul%&g

e~ enehPs AFED BxERMPIINTS FEFERFS, TFSISLaNCRePEBYRTT i e 20 mbi s°

al i gned paﬁﬂlbg&efOtéfﬁiéﬁggﬁsagaaﬁréﬁtéﬁﬁé 4Bardbe. coupl i ng~el enents 44
absorb ten 5 sile forces and prevent the wall parts 36 and 38 from novi ng

apart rom one another. Foanmed plastic particles 32 with a cl osed-cel

structure whikeh m@g@mﬁggugpdmimhgizﬁawﬁqgg evacuat ed environnment axe
~.z~.troducCe .0 1nto e Tnternmedr ate space between the wall parts 36 and
38. The crossbeans 40 atad 42 limt the top and the bottom of the

i nt er nedi atghepas@valihdsididnidoshapastaridmtese st etle parpandicaubrardio- t he

crossheans 40 and, 42 and are not visib3.e in. _thi j gure are provjded,
wher ei n SEUQHBBSQtEHaFQﬁ)qéi%QWlPﬂeg??ﬁ¥ﬁ3ﬁ%°f5OgiETépéﬁé%ﬂ§§aW lFBaﬁ? % end
faces. Thi £d Bher PFegade, IPRCEi¥Brés. dhdek W th the foaned plastic particles

32 that were reduced in size in an evacuated environnent to a degree that
corresponds to the desired surf ace pressure to 20 be exerted upon the

inner surfagguet ihes vldarRattive3bephthsifation of a pump with trigger
20 electronics containing foamed plastic particles according to a

first embodiment of the invention;
Figure 2, a top view of Figure 1;
25- Figure 3, a cross section through a drywall element containing

foamed plastic particles according to a second embodiment of

the invention;

30



t he cxwssbeans ~40 and 42 and the posts. In this case, the foamed plastic
particles 32 serve as an insulating material) as well as a reinforcing
material. The rein 25 forcenent is achieved due to the surface pressure
exerted upon _ the inner surfaces of the wall e7.enent -34 by the expanding
foaned plastic particles 32. The crossbeans 40 and 42, as well| as the
not - shown posts, may 30 consist of nmetal, wood or concrete. They~formthe
base frame 15 work of the drywall elenent 34. The wall parts 36 and
38 may consist of plywood) plaster, plastgarboard or SO|Id wood and are
carried by the base framework. 5 Anot her %rmbodi ment in 'the formof a seat
46 is showpid,fd qurg ﬁaribslffaée&qoagat gerege@tﬁﬂéerefpr&@%n@twﬁtof %
connected to a coverlng covering 48 i's sewn in"accordance with the
shape of tReaemON4@inkRg ﬁﬁ@n%mmlﬁ%écwarélc%% FRREGiRg 28 anBhi¥® base
frame 42 fogm 8GRk %ag%e?heugﬂ§éﬁﬂfaﬂﬂm ect. to The foamed plastic particles
32 wi .tk~. a c~.ose structure 'w ~z~.ch were reduced in size in an
evacuat ed environnment are introduced into the coverlng 48 t hrough an
openi ng 50, i t Si ce
oressurd oo RBEE %, B BeRHALLLive P osat AERAN G of AR A8, LRRCA TS,
to the resttrmtddplasthe pauntdles astdosdpagt tel%sftazzctﬂb eripodiment gphal
shape, the-@@V%fv%%ti% nogéaas t he shape shown in Fig ure 4 because the
foaned pl astic partlcles are no |longer situated in an evacuated

env~. x~onnezit within the cvverir~g 48 and 20 are restored to their

original s T p e p hape of
the seat 4 @r(fe%engd%%bg?h Lg%l% Q%I%hg’%egc%%@?%éﬁfg; %’fgt ;ﬂ?n ortabl e
feat cam befcmsd plmr&uﬁapanteclle:m atcmcscdhaghtona R erboghoestanbdt kheer
enbodi nent of th invention in the formof a perspective reiaresentation o
a pxvild.e 57 Veihe 6¥oflle 52 consists of an extruded shell 54 that is
c~.osed on i.ts ends 30 by neans of sidewalls. The foaned plastic particles

32 are in Detailed Description Of The Invention

15 PFigures 1 and 2 show a first embodiment of the invention in the
form of a pump 10 with trigger electroni¢s. The pump 10 con-
sists of a housing 12 and a cover 14 that is arranged on the
housing 12 and illustrated transparently in order to show the
interior of the housing.

20
A pump motor 18 that is connected to a bottom 16 of the housing
and provided with a printed c¢ircuit boaxd 20 with trigger elec-
tronics, as well as an electronic component 22, is arranged in
the housing 12. A ventilation channel 26 that respectively

25 ends in air intake and air outlet openings 28 in the end.faces
of the housing 12 is providcd to cool, in particular, a proces-

sor 24 arranged on the printed circuit board 20.

The printed circuit board 20 is connected to the bottom 16 of

30 the housing by means of spacers 30.



- 16 troduced into this profile 52 in the previously described fash ion. A
profile with high-strength properties that is xein forced by the foaned

pl astic particles 32 can be obtained by correspondingly netering the
gquantity of the foanmed plastic 5 particles 3Z wz.th a cl osed-cel

structure. The reinforcenent is achieved with the interior pressure, i.e.,
the surface pres sure exerted upon the inner surface of the shell 5~ and
the sidewalls by the foanmed plastic particles 32 being xestoxed. The

sidewal I s are closed after the profile'i§2~tl,led with the 10 foaned
plastic partic~.es 32 such, that a closed“space is fornmed and then
gradually an, ~.z~timate conposite of foaned plastic part~.cles 32 rEStored

toward their original shape is fornmed. The foamed plastic particles 32 also
serve as i &gl aumpnlP eamtains foaged phesele Ragd cpesf PR ewsbh nnyclgssd-

exanpl e, C%%?.htsht?ﬁcﬁ'zré’moﬂ‘i}“wh%&igx-ia e r8asDOUScR 414 tign:m-

enbodi nent e Invention 1'n the form b~. ow nol ded hol | ow body 56.

The hol | owdvees 86 @egcedred®sdiost- of metal, plastics or ceranics. The
foaned plastic parti cles 32 with a c~. osed-cell structure which were
reduced”in sire in an evacuated el zviroxl me~clt are irltxoduced as

descri bed abevéotneduglrstid InantgcdpendAgobssphrenicddr shapeetpfidise afnd

ho. oamed 61 BeRrE Rat Y PihsdR, "RRALTY StheQUERRRYo R, P PTa %°
outer shape such that an intimte curuposite of foaned plastic particles 32
o oor s, R SRR e bl BiSeRlSalia s etsr Bl N e |
its simpl. ev@cosedd. esvivonment . For example expanded polypropylene
beads with a bulk density of 15 to 65 kg/m® may be treated at
an absolute pressure of about 0.1 to 0.3 bar, for about two to
eight hours, After the vacuum treatment, the beads are reduced
in volume by from about 10 to 30%. After about another one to
15 ten hours at ambient pressure, typically 1 bar, the beads
gradually return to their original wvolume. The reduced parti-
cles are subsequently poured into the housing 12 of the pump
10. During this process, it is ensured that foamed plastic
particles 32 which are sufficiently reduced in size are also
20 introduced underneath the printed circuit board 20. This is
made possible, among othexr thinges, by the spacers 30. The
housing 12 ig filled with foamed plastic particles 32 to a de-
gree that depends on how intensely the foamed plastic particles
32 were reduced in size due to the evacuation and on how high
25 the desired surface pressure exerted upon the inner wall of the
housing 12 and the cover 14, as -well as the components 18, 20,
22, 24, 26 arranged within the housing 12, should be. Subse-
quently, the cover 14 ig rigidly connected to the housing 12.
The foamed plastic particles 32 are now gradually restored to-

30 ward their original outer shape since they are no longer situ-



inforcin.g, insulating and realizing shock-absorption for holl ow bodies, as
weXl as ‘for fixing and arrangi ng conponents within a hollow body.. 5 - 1%
5 Cainms 10 1. ,A nmethod for using foaned plastic particles (32) wzth a

cl osed-cell structure which are in a pourab7.e formfor fi3.ling a nold,
conprising: a) reducing the volune of the foaned pJ.astic particles in an
evacuated environnent 15 b) introducing the reduced foaned plastic
particles into the mold (~. 0, 3~ 46) 52, 56) c) restoring the foaned
plastic particles toward their original_ qyter shape in a non-evacuated
environment. 20 2. The net hod accordlng to CJ.aim1l, wherein the foaned

plastic pagkiedl ¢8 {828vadwdEendfirainéhest ithiaadep! aat it imtelR@mret hod
according to Glaim1l, wherein. at |east a portivn of the foaned plastic

particles POSFtaref nkeReH RhastIS Pﬁaﬁa%%o?&p%ﬁﬁ gRacuaL LY HeorRadhod
accor di ng t@c8 ahak ~all WaSiRideRl h8ask ar@ogatf@_@; @hpggfté@aaiﬁg@ i@t i ¢

particles (32} are nmade of expar~.ded pol yet hyl ene . Lo 5. The
met hod accdidiag the dparsang ladnhedBpnfgared RkastisoPRrbRCEES tHe Frotasd

pl ast i CsPariieC LEFp6AZAL A SRRk EnBHALR,RO) Ya kYT ene. noi e %}féfmt hod
according to aim1l, wherein at |east a portion of the foanmed tic

parti c~- es &t89) bxr ge R S agded - pbR§ UPERh JIRE-CT7 19Thé1%%tbﬁﬂdlga@é’(ﬁrdl ng
to Caimlgywherein the foaned plas~ 20 tic particles (32) have a
substantially spherical or el liptical shape before they are reduced xn the
e*v~acuat ed environnent.

In a simple way the composite consisting of foamed plastic par-
10 tiecles 32 that are loosely pressed against one another and the

components 16-28 consequently can be safely arranged in the

housing 12 of the pump, wherein a sound insulation, as well as

a shock absorption, are simultaneously reallzed.

15 The printed circuit board 20 may be rigid or flexible. 1In any
case, the printed circuit board 20 is always reliably Fixed be-
cause the foamed plastic particleg act upon both sides of the
printed c¢ircuit board. The ventilation chamnel 26 is able to
fulf£ill its function of, in particular, cooling the processor

20 24 because it is not impaired by the foamed plastic particles

32.

Figure 3 shows a second embodiment of the invention in the form
of & crosg section, namely through a drywall element 34 that

25 consists of two wall parts 36 and 38 that are spaced apart from.
one another, two crossbeams 40 and 42 and coupling elements 44.
The crossbeam 40 connects the upper region of the two wall
parts 36 and 38, and the cxrossbeam 42 connects the lower region
of the two wall parts 36 and 38. The crossbeams hold the wall

30 parts 36 and 38 at a predetermined distance from one another.



8. The nmethod according to Caim1., wherein the nold (~.0, 3~, ~.5 46, 52,
56) i.a‘defined by a space that is closed except for a filli.z~g opening
{14, 50, 56) . 9. The nmethod according to Caimz, wherein the restoration
of the foaned plastic particles (32) causes a surface 20 pressure to be
exerted upon an znz~er surface of the nold {10, 34, 46, 52, 56). 10. The
met hod according Caim1 further conprising placing at | east oz~e
addi ti onal conponent (20) into the nold. (10, 34, 25 46, 52, 56) before

i ntroducing the evacuated foanmed plasti_cqpacticles (32), whereby said

addi tional conponent is fixed in position by the subsequently introduced
and re-atorkd teapeithdlddnentpanti ekesatddiged betd@enlihe Thiodmidaas 40
according to Caim~. whereLgbthe | d nsi sts qf a CQ%BQ ent (10, 34, 46,
52, 56). 53 Fhe"IEiHid SAHCLFEPRYIEY THETEL 2 RReFEF ¢ Snponent
(lo, g_4, 46er%81y563)1 ; é .S,Winﬂhet ReubR .Y 0é 1 emdrnss éfgg a%igﬁz%ﬁ_ls%:mgélo(i_o

accordi ng aim.l11, erein the component, , \ i.s

rei nf oxcedttgﬁ Fﬁ‘és"?lﬁ“?af“b%Lf‘(g’e(?ngna%o&fl%s‘??ﬁ%md“’%ogaﬁﬂeﬁﬁ? a%t |%ﬁ%§% i*€Rés
(32). 14. Theenbbhosk aaed pieventotkk ava 1, partey Glsnahlies § oprdd mivasly C
particles (32) axe introduced by pouring into the nold (10, 34, 46, 52,
56). 15 152PFRE FEPRIFS fg to A aim1, wherein the foamed plastic
particles (32) have a bulk density of approximtely 10-300 g/L before the
evacuation. 20 16. The nethod according to ClaimlL, wherein the neld (10,
34, 46, SZFOGG?th%a%ﬁ%q:?ﬁﬁ&&§18ﬁ 32 ngtekialclased-relhupsrutusg ahigh

di nensi onageky st@bd&s ifhainRt RadaAcePsdhAted @ndhigbAhdnt WL Girft dagcagl d
(10, 34, 25 46, 52, 56) has walls made of a Flexible nmaterial, whereby a

maxi nuh? at £BERabRe Bitemesiate rRagef PRetPHY thive walluBttiFr® 3 AWk 3B-exi bl e

material ~rhe 6PHESELARN 44 ta'ihdazliuiiﬂﬁﬁz’&zﬁ@i\:?ﬂ Qn@Xeht eloBort RE e@st or ed

foaned plastic particles (32) . 30 - .. The method according to

Clai m|, whBEeFRedirRLq glinse -pl &5t REdphien cIROSTE3Lhakr extrRd RuTReadion-
and/or the;gpl do(end: cx¥estims®do 2R 45 LHRD-LdUet L¥Eible in this

figure are provided, wherein said posts aleso limit the interme-

15 diate space and form the end faces.

This intermediate space is filled with the foamed plastic par-

ticles 32 that were reduced in size in an evacuated environment

to a degree that corresponds to the desired surface pressure to
20 Dbe exerted upon the imner surface of the wall parts 36 and 38,

the crossbeams 40 and 42 and the posts.

In this case, the foamed plastic particles 32 serve as an insu-
lating material, as well as a reinforcing material. The rein-

25 forcement is achieved due to the surface pressure exerted upon
the imner surfaces of the wall element -34 by the expanding

foamed plastic particles 32.

The crossbeams 40 and 42, as well as the not-shown posts, may

30 consist of metal, wood or concrete. They form the base frame-



5 19. The nethod according to one of Caim~,, whexein the foaned plastic
particles (32) have a conductive surface resi sCance of y04-10~'" ohns. 20. A
device for carrying out the method aCCOrding to claiml1. 10 21. An article
(10, 3~, 46, 52, 56) having walls containing foamed plastic particles (32)
that exert a surface pressure on an inner surface of at |east part of the
wal ~.s and forma r~.g~.d, but separable conposite with the walls, 15
whexei z~ the article is produced in accordance with the me~ thod o~ Caim
1. - -
.A?. AyU. A@ AA. AyU. A ?. AS, . A Ay. ASy. Ay, . A%?.A,?.Afy.AAy?.AAy.A90.AR.Ay?.A.y.
AB{//“ ¥ er:ﬁrl{c oifthei/]dr] all] elewent 314 ] The wall parts 3]6 a]nd 38 ]may] ]
"a I {upkfa cal c”a] ca] ca] ca] cal] c*a ca) ca] ca] ca] ca].ca cAa ca
Ul cal] cal] £90F &8 ¥l carea] Ei%f’&iﬁq%jaa&t@r%’ﬁéré] % f@
NH HBf OUl wegbeddd g aheabsalcakeaboaleal cal cal chal cal ca] ca] ca] ca] ca] ca] ca] ¢
a)l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! PLPVFWE R
T'U }xsnid_ Y]]]cAa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] £a] aabead £ admsdided] Al eRk CadER! 4 "d HHPIAROVES &i&ddh I FightR((()))
d))) ***++j +++| w nhc” Y] ] ca]ca]ca]ca]ca]cg%fa]ca%ca ca]ca]ca]ca]%ﬂféa]ca]ca]
ca] caU] ca] éa] cBpeafeal] &f CIPEaf-paE) R PR dajadly) ¢ ket e geriected to go712!
222i 3j 31 AmAaorBoad 744 . 3l abkXl1sg] £@] Lldabcahcaleatdalcahatal edkc”al cal ¢

a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca ca]ca]ca]c%]ca]ca!cggcal 8888

9\ 99: - yshape.- b dhra-seatpL 64 2B AE state e covering 48
EuF{ val gb] ?11110%&%&%1 Cﬁ}]a‘?r@ 43l ‘Eahﬁa,l cad callcalnnahssd calalcal cal cal cal c
a]ca]ca]ca ca] c*a] ca] ca] cal ca] ca] ca] ca! uF FVHA@ ~T T JK | OQ QQLRZRSX

TTUUUV\tupkfr M%ﬁé@lﬁ%ﬁ%} cakeaLeal C?d %?:]tq@]a(:@hsékaa&@fi GAhqRpakcal cal ca

]ca]ca]ca]c al ca al] cMaj ca]cAa]ca]ca cal
ZvZZ/ [ o] ' \ WHLFR] wee reduygegd N aa#a*ﬁnagab?¥§WF@eﬂ]F?%blﬂ@ﬁﬂﬂﬁﬂﬂ?ﬁ]éa}ca]ca]

Cal by boy e R R AT o or b | e e g e PR o ca ¢

a] ca] ca] c apcapantthy cdlata|ceareapenfe aie alfjl”e%]d(%jl@&]ic grreg e |mEsvaFc &Pcal cal

T T &) - BT M TDIE (S o am gy P toverpyerine 48, Due to

109%Z& () -ILO&E@@@GI&OPQ&C( f) tirel foxwed POBlSOSE‘& Pyt sTem Fdde T r( ) - égz_
107 10072 SIEEL LRI Dl SR Dot HUBR (RO S0l
+WY ure 4 becausge the foamed plastlc partlcles 32 are no longer

situated in an evacuated environment within the covering 48 and

20 are restored to their original shape.

The opening 50 can be closed with a zipper. The shape of the
seat 46 is defined by the design of the covering 48.

25 A comfortable geat can be easily manufactured in this fashion.

Figure 5 shows another embodiment of the invention in the form
of a perspective representation of a profile 52. The profile
52 consists of an extruded shell 54 that is closed on its ends

30 by means of sidewalls. The foamed plastic particles 32 are in-
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e~y '%05§é9%§815§-i£ Adh la Z4L8%a-&e1) -ddructure. The reinforcement

is achieved with the interior pressure, i.e., the surface pres-
sure exerted upon the inner surface of the shell 54 and the
sidewalls by the foamed plastic particles 32 being restored.
The sidewalls are closed after the profile is filled with the
10 foamed plastic particles 32 such that a closed space is formed
and then gradually an intimate composite of foamed plastic par-

ticles 32 restored toward their original shape is formed.

The foamed plastic particlea 32 also serve as insulation in
15 this case. The extruded profile 52 may, for example, consist

of aluminum or plastic.

Figure 6 shows a f£ifth embodiment of the invention in the form
of a blow-molded hollow body 56. The hollow body 56 may con-

20 sist of metal, plastics or ceramics. The foamed plastic parti-
cles 32 with a closed-cell structure which were reduced in size
in an evacuated environment are introduced as described above
through a £illing opening 58 in order to reinforce and insulate
the hollow body, with the opening 58 subsequently being closed.

25 The foamed plastic particles 32 are then restored toward their
original outer shape such that an intimate cuowposite of foamed
plastic particles 32 is formed and a predetermined surface
pressure is exerted upon the inner surface of the hollow body
56,

30
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10 1. A method for using foamed plastic particles (32) with a
closed-cell structure which are in a pourable form for
filling a mold, comprising:

a) reducing the volume of the foamed plastic particles in
an evacuated environment

15 b) introducing the reduced foamed plastic particles into
the mold (10, 34, 46, 52, 5&)
¢) restoring the foamed plastic particles toward their

original outer shape in a non-evacuated environment.

20 2. The method according to Claim 1, wherein the foamed plas-

tic particles (32) are made of an elastic foamed plastic,

3. The method according to Claim 1, wherein at least a por-

tion of the foamed plastic particles (32) are made of ex~
25 panded polypropylene.

4, The method according to Claim 1, wherein at least a por-
tion of the foamed plastic particles (32) are made of ex-
panded polyethylene.
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5 6. The method according to Claim 1, wherein at least a por-
tion of the foamed plastic particles (32) are made of ex-

panded polyurethane.

7. The method according to Claim 1, wherein the foamed plas-
10 tic particles (32) have a substantially spherical ox el-
liptical shape before they are reduced in the evacuated

environment.

8. The method accoxrding to Claim 1, wherein the mold (10, 34,
15 46, 52, 56) is defined by a space that is closed except
for a £illing opening (14, 50, 56).

9. The method according to Claim 1, wherein the restoration
of the foamed plastic particles (32) causes a surface
20 pressure to he exerted upon an imner surface of the mold
(10, 34, 46, 52, 56).

10. The method according Claim 1 further comprising placing at
least one additional component (20) into the mold (10, 34,
25 . 46, 52, 56) before introducing the evacuated foamed plas-
tic particles (32), whereby said additional component is
fixed in position by the subsequently introduced and re-

stored foamed plastic particles (32).
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FontU s 12. The method according to Claim 11, wherein the component

(10, 34, 46, 52, 56) is in the form of a bhoarding.

13, The method according to Claim 11, wherein the component
{10, 34, 46, 52, 56) ie reinfoxced by the introduced and

10 restored foamed plastic particles (32).

14. The method according to Claim 1, wherein the foamed plas-
tie particles (32) are introduced by pouring into the mold
(10, 34, 46, 52, 56).
15
15. The method according to Claim 1, wherein the foamed plas-
tic particles (32) have a bulk density of approximately
10-300 g/L before the evacuation.

20 16, The method according to Claim 1, wherein the mold (10, 34,
46, 52, 56) has walls made of a material that is substan-

tially dimensionally stable,

17. ‘The method according to Claim 1, wherein the mold (10, 3¢,
25 46, 52, 56) has walls made of a flexible material, whereby
a maximum attainable outer shape is defined by the struc-
ture of the fi;;ible material in connection with a surface
pressure exerted by the restored foamed plastic particles
(22) .
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18. The wmethod according to Claim 1, wherein the foamed plas-
tic particles (32) are non-conductive and/or the mold (10,

34, 46, 52, 56) is non-conductive.
5 19. The method according to one of Claim 1, wherxein the foamed
plastic particles (32) have a conductive surface resis-

tance of 10%*-10"* ohms.

20. A device for carrying out the method according to claim 1.

10
21. An article (10, 34, 46, 52, 56) having walls containing
foamed plastic particles (32) that exert a surface pres-
sure on an immer surface of at least part of the walls and
form a rigid, but separable composite with the walls,
15 wherein the article is produced in accordance with the me-

thod of Claim 1.



