;e3eyv  $.6>TOV/' ~~ 5 uuL ~ao~ DESCRI PTI ON HOUSI NG FOR A DEVICE The
invention relates to a housing for a device in accordance with tl7§ i
i ntroductory section of claim1. Housings for devices in a w de -'_r ndé”.o?ggz
different forms made froma variety of different materials are known as
such, particularly for electrical and el ectronic devices anj neasur i nﬂ

t

instrunments. Chassis to hold the conponents of the equi pnen mmwﬂmw ,m

are located in these housings. DEpERIOR I TIhE® Nature of t
i nvol ved, these conponents are printed circuit boards, storage dissiks,

ventilators, |oudspeakers, cooling units, punps, gear units etc. The
purpose of the chassis is to hold the individual conmponents in a specific
fixed position inside the devidOUWSINedARi APENE&HE. Such a mmmm‘ﬂwn\m‘mm
generally consists of a frame with a nunber of partitions in

components are fitted. The frame itself is attached to an externatcoh@tsi ng

of the dewce. concernef. The wse of parts nmade from,rigid.plastic for a
chass s nalicisSgRiBhNefiet ita e PR Ry R Adrmae® Pl BE' ose W th
nmet al chasggj [ . [ p%,ﬁp and tinmeconsum ng to produce such a
chassi s, @@?S&%ﬁgﬁsgﬁ%?ﬁe err}a'nts such as screws, rivets, tapes and

ot her securing elenents are required. Electromagnetic shielding facilities
al so have to be provided in which plastic parts are covered with the

conduct i veisudiags fbr devdcés Iy a iwidelrange Oﬁdﬁerehﬁfcﬁﬁls%aﬂ@iﬂomfaevz_ﬁiét?@fed to
the chassis. Chassis of this kind have too conplicated a nechanica

st ruct ur e diffdrent matetrials aredarsvn as suchspatictiariyhfomelectivehl and electrionic
conponents. I n order to elimnate these di sadvantages, the German utility
model . 9116teyices anskmeaparng instaurenss s Ghassigta/held thecormpenents eftag er or an

Component SO Branesin s Ioeated g e it Linsadaig aithe pagRael
t di,sk ti,l.at A it . .of . | ast i h

o1 aor ol Pauiifned BRI dR Wescl horiRRRRLs B BrfRRCRip8aRR. KorSEent o,
igidf e, _ | ep § nt:

ocki ng. wirnanventifauB Mydihedkett, OGIiTLRRAS, pitfibs, SeRsRits by THY ohifipsd V@

the SUPPOTGE (8 chaltie s (TR SRAA cohbries o o EpBciFUIPRLF péiijon

consists of a base section into which the ‘conponents can be fitted when the

chassi s hasside¢he desivetihetheehdnieal nieans.cSucina chassié gescraligadnsistavbat he
base section with the conponents that have been fitted into it. The top
secti on cdramhe withrewexnber of\partitibns iniphachi the compponentsare ddted: d henfeainar ger
conponents fitted ip the base section. The support unit has ventil ation
duct s t hattsgHds attached te an sxteraabheusing of the devigeworcemedor is 1 ocated in
one ventilation duct in such a way that the flow of air produced by the
ventilator is directed over conponents that need to be cool ed. The chassis

can al so fi ' : 3 t ' nt
Tevers, s gl OO nkAS O BettlatiClon BBy SERTRER AiloBed BE™
made fromy3oRbafhé ﬁgW!%%ﬁa&leacééégﬁtﬁ ¥nethl &%&ﬁ%itﬁ&%&ﬁ(p]ﬁ&té&aﬁ& tHhes /
litre. It has proved to be very advantageous to’  choose ‘expande

pol ypr opy kensuraing fieprddirei such@r chidssis, becageattachigiit @othens suehas

|'i ghtwei ght material, is easy to nould into different shapes, absorbs

i npact, i scevestrivets tapes ahe odingr seentingeitmpniszre reguired sEkefronmageticand
compliant as well, although it is very dinensionally stable all the sane.

Pol ypr opy Shielding fapiisiessdsahave ta be psapided: ur which plagtie ipars araoyeeed cal s.
It can be recycled conpletely, and. i s therefore very advantiageous fromthe
envi r onneitilll thesendiigtive rateriohandy or 4n arkish aeta] Blajes g foihareached to

pol yet hyl gne @as I S.Signlar. pl.astics can,q.h ver e .u for the
Chasei o o ERRSITChASA kR B 50 G UG Wineebiieatindra 88 o
housi ng a7 ' I .0 ' has proved to be
advant agggﬁg tﬁéregﬁ %ﬁél'y ﬁéogﬁgggp?@%{ﬂeﬁfﬁlggle% g’yﬂg@én%lp gfle#gmi ng that is
open at its front and back ends, so that the chassis can be inserted into

t he housi ng t hrough one of these openings. Front and 15Jt; ~?n02 3
back shi elnlbrdertoadlaninate tiedectishdvaptais| shef Germar tudility nesdd 9 1t116856tdnt  and

back surfaces_of such a chassis. ) _
describes a chassis for a device, such as a computer or an electronic measuring

el




The German utility nodel 29 704 237.8 al so discloses a solution that |,
consists of a chassis or conponent holder of the kind outlined ab el 4002
is designed to permit incorporation in existing drawers etc. of | aboratory,
of fice, workshop, hone or simlar furniture, with the chassis or conponent
hol der form ng an integral functional unit with the existing drawer, for
exanpl e of a desk. This housing for a ddvice consists of a plastic (rigid

foam plastic in payticular) chassis or holder for acco dating.the
conponentBStHMER tﬁ%k/lil@lésmrmemg@w somBanents valHeh formdbe gevigst-Aoror | ned

e e e A b SuSiach SRS Bl 5D RSl v o
L1, 1 o LBSHE Syeha5 g o USSR oD RSB o pEOEE

cont r ol | ARl iR aith e ufison tg;?éggg%eil&ﬂl el ot i} Bscifafly By -

these duct's creati’ng an easl 'y ada e ventilatron system

i ndi vi dugjosRERPRIMRMS wWithoiRt afachineht Smdntd BEIE, feaired andiiRing eAckdsed
pushed ifto position or can be relocated as required. As a result of this,
it is podsithiessuppobiomsie wher theydmvecheendivped ar it. The sappont gnitnsnsisie of 9,

| aboratory equi prent, nultinmedia equipnment etc. in the drawer of a desk or
a | abor atbasg seeidr into wWhich theasompaeriends dan berfitad yhen ¢hothassimhasibeen wher e
the drawer in guestion and the plastic chassis forman integral functional
uni t and assesblackand adap Sestion sbatridis exnetly gate e hasersestiowith 4be on system

Th t t hat i,s . f instal l.ed i in thi b
fitted hicGRBOwRS it vy BT ok ENR it Aiceiom $otioh Fb R iped &t desi gn
f the pl . . . Ci ‘ L.
i 11 onarinefied USR8 bRt acebs L 1S, BEE 3oy BREY S A wi s
| ie . i vy 1 S g i |
appa; ont “PRupECThESuBHER RN filatibn dncts il arciipbidhd fud @k PRCAET,
advant agephilédiveatibstor BPiRatddBYoié fefilatieh dwes i Sinddl £ wdyothatHREASIWES OF
too inflexible for devices that are designed to be installed where they are
vi si bl e andproduceddyctirpventdated io daeeatedonerwoapdrieays that aced tbbeadapedd t o
their environnment, particularly as regards their external design. The
obj ect ofThenehasgiseean alsoibe c@nﬁlgwadgn sueh apvyy thas dberedrh seessses Abr

el ectroni ¢ . devices wth_a chassis or co nent . hpl der qf the kjnd, outlined
above whidsfierent i%g}s,fw that somPaNsBissan ggiow%a Qv¢ gagh ah'{fé-, Jﬂ1ﬁ &hassigr nal

desi gn of whi IS simple to chan or adapt to t Vi rgamnment ich is
oot gnea it s TroBng PIRS, At BAEA Henor SR ARrdmaliudD or S0 B o ke f

st orage i I | St [ ; e

rel evant ‘i’lggg‘@@‘(?&é&?ﬁéﬁ{eﬁ%{iﬁ%ﬁtg@%ﬁ%ﬁ(ﬁgﬁ%ﬁg esp;{a%d ¥ ?3’?}?@@9@& Y %18@ Ci spr.
22.2. d i : i r he
sol uti on%ﬁ%%ogoz by t 8#‘?5@?? ?%br‘?q gﬁéeyso%ﬁﬁ %Hﬁg%ilgimr:ﬁlta@%biciy 0 t?lstgle{rlrlsél and
2. Furt hémtovdiffeaéntasimpes, Aisorboiipadt)id elabtie, isahherent k€sibiet properties, cl ai ms
3 'to 19. Sone of the addi ti onal advant ages of the present invention are as
fol | ows: isTdeformabde and compliant astwélhralthoughat isredryrdinensipnatly stabledlkbe has
been reduced to gne. The, requirenents on production_tol erances are |ess
denandi ntha samei Rolypsopyleaeds alsostesistadtortpmpsgraturgfluctugtionsiardassi s nade

frommetal or rigid plastic, ere parts ich are to be assenbl ed have to
bt aheieal ot caBiStachpled Samafeiery s theitEsrer vory BgRaSRERO%S SR 1 he
differen : r.exactly. 2Fh ent an W fi into the
chassi s Bﬁégﬁé}fﬁnﬁfﬁ?ﬁ@igﬂﬁs@@?ﬁ Ma%f'%g%n@?‘ﬁb‘?‘ﬁ ﬁﬁ)@g@@g%gﬁgpgﬁﬁﬂxig in
position R L4 d-0Ral ~ 2N chnment

mat eri al gg %@aiﬁ%@%‘ﬂa@{:ﬂ@%ﬁﬁﬂﬁ%ﬁé& {eigsu;e(tlgé]% ﬁe ?Hr?ts %1321 Sf‘gﬁlégghgl eeve or
a f ol dedabevenentiuirdusiehsis’ @Bsahowedet 4vays need a HalstiabhRdel citketde of a
| ani nate, paper board, corrugated board or a simlar material with

appr opri ef e metatlisegisrigithplastis. lddae psoved o by atlohuiaggownhedeaf khexghadsss si de
panel s, base and |lid into position. - The weight |evel has been reduced
consi der ¥otnclosed bygamictal howising thabisepsn auiks i’m gnd baek enndsj smehat-thwer y
effecti\\ll\gli) article shieldjng, el ﬁétr.i cal] shielding and a | pw rﬁdi atio

| evel 1SN B ynsertechite the hansng i nErehtheseRpentest HEOR ¥ nt
time in accordance with specification Cspr. 22.2. Cass B, 30 Mz - 1 Gz
and al so prevent electrostatic discharging and charging very efficiently,
are achieved by the application of a netal layer / foil or the use of netal
braiding / fabric. The conponents are cooled very effectively by neans of
internal ventilation ducts and appropriate openings in the housing or

sl eeve; - The surfaces of the housing are shielded and contact between them
is



established by the creation of a labyrinth that forns a Faraday cébg %@L 2002
giving the internal material |ayer a high |evel of surface conductivity and
by choosing a special geonetric configuration for the surface overl aps at
the cut edge and/or folding points. Measurenents have shown excel | ent
results; - The properties of the housing and chassis material nean that the
conponents are protected against inpacta In view of the inpact-absorbent
features of the chassis and the housin he i ct protection requirenents
on the palddgs slfﬁ%ai&t%-pﬁ@d%ﬂ'b’é’l@i‘bﬁﬁigﬂtmé péoverthe ’Er@aéaug%agkagi ng
material an traQ%%p t volune are al so reduced considerably as a result;

"1 5 J~-JfUiagg PlEuc @Héﬁﬁﬁﬁg the housing and its external design is as
straightforward, versatile and sinple an operation as the assenbly
operation. It has becone easy to provide a w de range of possibl e designs,

t ' k t ; '
o carry 'PHéG’BHrfégl 1l $n¥@él 2%94'297931311%%&81%%&%1@0 kgﬂnﬁg%st{)‘ﬁ%

devi ces sinply an pensively. It should be enphasise eret

obj ect of clidssisi stvedthpSrieritholdér of thietldfld toutlinetaben thae s designéd 66 perafi si on
instruments |ike conputers or neasuring instrunments; it can instead be used
for all kinocdsporhtionun pristing draweheetd. efiabaratarfy, offecd, warkshop, lomeart | i ned
and shown in the follow ng description and the drawi ngs. The invention is
now expl asimalar farmtuget withdbe £hassis on cosfpanent bolder formmmgaudintegnad
illustrated i.n the draw ngs. .The reference nunbers. and terns given in the
list of riencHenalamitimiy BieAxistng drawes lohexampleiola doslsed | n t he
description, the clains and the drawi ngs to denote the sane parts. The
drawings illustrate the following: Fig. 1 is a flat blank for a fol ded box,

astan 1 SoTs HoS kel o dr oY kfsisf. o 4 PRBRFieRP kBl DI TnALERELS D, ' o'
box / an &%%Ei%cbr H&h&%r%ua'gyﬂoaamr%t&%ﬁﬁonéﬁmﬂ% a@ﬁcariﬁquék%@ﬁ astic
chassi s an certaln parts an or co onents I n perspect Ive VI ew, I g. 3

shows a dfid & draweh(thlide of dectdleoielined Mithed nikdiayer, a metal plate or a metal

foil) from a piece of furniture such as a desk or a cupboard or a section of a

cupboard, where the (foam) plastic chassis is provided with elastic projections
which act as holding/clamping devices with spaces that form adjustable and/or
controllable ventilation ducts in connection with the metal case etc., these ducts
creating an easily adaptable ventilation system for the individual components by
means of plastic parts that can be placed or pushed into position or can be
relocated as required. As a result of this, it is possible to house, for example,
computers, measuring instruments, laboratory equipment, multimedia equipment
etc. in the drawer of a desk or a laboratory table or in a drawer of a different
piece of furniture, where the drawer in question and the plastic chassis form an
integral functional unit and thus the actual housing for the device with a

ventilation system.

The computer that is for example installed in a drawer in this way can be fitted
highly effectively and works excellently due to the special design of the plastic
chassis, without it being necessary to include the additional metal housing or

metallised plastic housing that is otherwise always required for such a device



~~J UL 200 7 Fig. 4 shows a conpletely assermbl ed devi ce beforeqtthe;i 2np2
fol ded box is closed; Fig. 5 shows a version of the folding configuration
used to produce an electrostatic labyrinth and to give the housing for a
device the necessary static properties and strength; Fig. 5A shows details
of the folded projection; Fig 6 shows the electrical |abyrinth and
contacting system Fig. 7 shows the houstng / printed circuit board
contacting configuration and ground connection and Figs. 8A-H show a
sequence of folding operations (including coverage of the outside edge) for

t he producgtjon of a housing.fgr a device, The follow ng conpents. need to be
mde. ber of s btorhe ADHEREIN Hie Beitig thanAllhoian fsC pECALSOTOBS FaS: ng
for an el gctri I ' ' ' i hed here consists of a
fol ded bolaititeEh BaRESabpye Hehart shal SufERIe. 357 SBeR RIS “or
a mat eri abn i i ey TR &S dqﬁﬁ | : i al or

| am nat e ?nsfmaérl (B)l\ﬁfggéi e\?m{ct tg mat edraei%1 E!taﬁtat glgst ow‘?’*&%ﬁéég}r%g’?r%ﬁ? a%gﬁ#@
conduct i virwolpé epiplicated Gparatsns Wh_eﬂ({hb?‘l'ﬁvé he beardped 1o fyiel ding in
accordance with the Faraday cage principle. Such a material can, for

exanpl e, bevironmeat, pasfituladyrmstrepaddsithenr exteraabdesipnnet, but it can al so be
a thin nmetal layer that is applied "directly. The box itself or the
substrate for the material with | ow i npedance surface ,15J ~J L 2002 8

conductivity properties can, for exanple,. be paper bpard, corrugated, board,
a thick fiﬂlﬁ]O a¢frofcthe tayeniion lértoaqr%etaq@miﬁwpag eed b@uﬁlﬂﬁf%§%ﬂf@ﬂ§‘sti cs,

TR =R SO ST Y S SN S
o e e RRE Wit S SHPRSAS Minbb oAl S SBRRE 2L O,

conposi t eqy; It} | ?553 v&dh: by =4l . kn a
series of S c#lgit%?hggégg{ ?g% &#@gee{%,? I ng I@bﬁﬁgﬁ}sﬁﬁg@é@gﬁ@ﬂg@%&i o
possi bl e {equeR® niifichetn! of spakbe 4h neasport land! storigearbwiidihnévertheleds ecti ve
shi el ding. The geonetric désign of the overlap Torned at the cut areas

al ong an eatpfies| dltheaequirpmentsnof thelreldvane elethicatshieldinpadtafidadsiands of t he
housi ng and the device as a whol e are achi eved by using chassis or
conponent spesiifieationsy suclaas Gispre 22 b lasa i, F0aMHzZ - 1 GElz, an exerersspedleen
described in detail in the introduction - in connection with the fol ded box
or sleeve that is described in Figs. 1 to 8A - H This nakes sure that al

the stabiljty and. static.Rproperties reguir.ed.by. the.device are achieved,
whil o ¢ neThbnageRRs 5t Bieihton BramSea il winyeRudt pee PrfinealRtbe ' Tui 1
s s vodly SERidsTARE™ 1S FOTGhri G or a fabris | ncorporating metal
threads or particles, |large openings provided to ventilate and cool the
devi ce can be covered up, thus guaranteeing protection against accidental
C_.on%act s Budher eaiatitthseort thedctuiolrés diteproblan dieitiie®iflchims S 1.

vi-abl e). The mechani cal function of the housing and the device are achieved
by using a chassis or conmponent hol der for the devices nmade fromrigid foam
plastic in connection with the fol ded box outljned above. This enables the
st abi | i t ySemg afttheiaddgiansd advantages,of theiprspentinvgation are as fellownri eved in
conbination with a fully effective cooling concept based on the ventilation
ducts provided in the chassis and the openings provided in the box. 5

assenl et pa Btk RS, far Bt s BhAP IR NS, 5 B sC 0580 e

Since th g yI-Tom i 1 : .l ar

mat eri al eOlliét) I's a oegl§3 r%? gﬁt[igbgg&ptﬁgggﬂleﬁﬁgéggr éngé\%vko@r% hgllngmeg en on@ei f
necessar yeaséldfth stafe-bEtie-aft Hoigimead ohadsis fRdefrennttat of TASE plastievi ce
equi pped in this way can be adapted to practically any environment w thout
any di f f i wheteypantsiwdtich ave tools¢ asdeimbled ihavedditte manwfaciuredsyith @redtor e t he

i ndi vidual parts, because the box can be stored flat when it is still in

t he for mprectsionte slakeduse ik possibleta fib thy ddfarentpartstagetherag xastlyer yhe
sinple to store and transEortﬁgfIher with or w.thou conponggéé. The
chassi s, $ATBPeRGRIS SERIOVARE gt the chassisceasilydatbe sPureotdi€enbl ed into

a conpl ete devj.ce not just, during a,production operation but al'so when the
ceal of . orPraGE P AR IcfnR B Boslon Mol @i BRarthoudnddiciapat o
The cl osure between the top section and the bottomsection (i. e. the lid
and the base) can be provided at the open edges by neans of a Velcro
fastener or a zip fastener (also in a netallised formto inprove shi el di ng)
or by nmeans of press fasteners or simlar alternatives. Fig. 1 shows a

bl ank for a fol ded box (the housing for a device) that is mass produced by

o,




'15 JUG 200 10 netal foil, a metal net or a netal fabric. Paper boafld jii 2
corrugated board, |eather, plastic etc. are other suitable materials for '~
the actual substrate for the | owi npedance |ayer 9. The required design can
either be printed onto the outside surface of the substrate 10 (the fol ded
box 1 for the device) or it can be produced by applying an appropriately
designed film 11 as shown in Fig. 4. TheSblank shown in Fig. 1 also has

openings 12 to allow air in ogenLngs.13 to allow air out, openings 13 for
the driveattasimeptmatemalsaThechassis i infusovamceasy ket fit mto Bhiolded Kledve airdi ng

lines and e S i ndi cate the_ pl aces ere fold ve to be de in

accor danc@ f\?ﬁe}d ﬁw&@gmﬁw OfbR amgg BIS&E AN %ﬁdagbk@aﬂﬁmﬁa af gigs. SA
- H wthythe help of ,whig¢h the assenbly of the housing f a devi.ce and
the sequelBIRE RARRr hpartosamryeted hoard ar p siar palerislovib ppraerate,
detail. Fi 2 J.STa:;det ailed. ] t - f r housi.ng
for a devi® gnﬁlwgs h'Igﬁsdféxp ﬂg e%id\l/# g&/%ﬁﬂﬁg%agi‘)%g t§§§§‘ﬂ? ﬁl&gﬂg’g@&sﬁ %[hcghgorre
of the coggggﬁﬂﬁﬁonjhe housing for a device itself consists of a bottom
section (bas 2 and a top section (lid) 3, which have already been erected
fromthe blank showmn in Fig. 1. The side panels 4, the back panels 5, the
front panel 6, the openings 13 to allow air out, the openings 15 for the

pl ug connecthe wteigiptdewelchaszeqm iedueed considerabibp bycabfipgnsdrhwithnthenent s)
can also be seen clearly in this figure. The | arge conponents 20, such as
drives, mai rmemq@byduﬁilqsgdadﬁmgmmi lators, which are held in the bottom

section 17 of the chassis (which cannot be seen in this figure) are also
clearly visible here. The top section 18 of the chassis with the retaining

el'enent 19 for _t | ar ge component.s 2Q that. can, be sw,vel |l ed open i.s put on
top to hold YH& ﬁ%‘ﬁ’gﬂ?@cﬁ&% g,cpﬁecalﬁ&a{ ﬁé‘ﬁkﬁﬂg aﬂgljﬂ% r‘f“g‘?’ﬁf’ﬂéeﬁéﬂ ce
is closed b td i 1LON: { i.nhg. for the
device is clxg@é\%, éat?%f%ﬁ% llggg%géﬂ?ﬁ@ﬁg#g@eloﬁlp ﬂ}%gg%{\lﬁg %éng&csgﬁr g‘%ﬂl’q%let ween
the individ FiRlel | ) ' MEISCL OIS, ~
J!.~L ~OQ :@bghomei%ﬁﬁggggmfagﬁgqggﬂzﬁ %??gg?(gage. A}s hasZIalt ralsaody
been expl ai jreveitelecteyitatic disthassinpy anddhaemiplaleey ¥ificitatly exadlieved by
dust-tight - at its open edges with appropriate zip fasteners, Velcro
f ast eners orthpapphcatacn efiansetal ldyer ifaihor dic appobdprdtalt ldaydiagp| fabricsThews.
Fig. 3 shows the housing for a device . in the formof a folded box with the
lid 3 in itsompgnentepie eooled vgry effactively by means of intpenad (vestilation dectsi de
panels 4 of the bottam secti.on &F&Fﬁ%&é'f0|d d down and with a conmponent

CAS IO PSP ISt

hol der or ¢ RPTEBEALS QpfdHNGh ¥Cof the bottom section 17

of the chassis, the top section 18 of the chassis, the printed circuit
board 16 and fitted conponents. This shows that it is extrenely easy to fit

th hassi 'lgﬂzdsﬁr?fc Q;mﬁ | I ' 3k !, that
negdg ?2St2 one a f%r t g%ggéygq%gFﬁgﬁﬁgggﬁgggﬁgﬁﬁP%ﬁhgglp05|?%on isato
fold the si dgtapizhbd b?r'p the oi\lé%ﬁd‘d @ﬁﬁléﬁﬁiﬂ;ﬁ%&-foﬁh@a Fa/aida OathQ))ﬁgNiil?g t hat

has’ been assenbl ed cofnpl et e in this way and the fol ded x 1 Before the

lid (top secthé ateMal nsatetiablayer hthigls lesiel bf sefaye tondwdtivity afé byrcliodsimf t he
devi ce even when this stage has been reached, so that it is sinple an

strai ght f or aespgcial geamiitac cenfigurasionfoir the sarfaee puerlapssat theccuttedgei ng at
the end of the, production process or for custoner service assignnents.
Accessi bi | i @pdfar foldipg posatsc Measyeaments hgye shewngxcelleat reswltshox can be

fol ded open. Fig. 5 shows the folded box 1 after it has-been erected but
before it has been closed. The projections 7 that reliably establish the

Cterna and IEikopREieCdt HRHARAR H Shasell ARSI HEAP R AE ARBTACAR, O,
are clearlygay gf&betewgdmét v3 Eiﬂ%%fﬂéhgﬁeﬁﬁﬁ%or?%gﬁ%@\ﬂeﬁ%f the

projections 7 on the side panels 4 and the back pane he bottom
section 2 agHaddieand ehehbusing, thedinpaee psoteetioanedfirdmang dxh&aebg&&a%m@l S
of the top section 3 is nmade extrenely reliable in particular by the top
that, for exsepler thendevicelduringétansgortfare dowet. Rackagimpmmaeeidleamd and t he
fact 'I' 5 J UL 2002 12 section 3 that are folded inwards try constantly
to return t&anpest violumeiase also redused considarably as saesultces caused by the
fol ding process, so that they press hard agai nst each other and thus

est abli sh excellent contacts. Figures SA and SB show details of the folding
configuration used at the front, left-hand corner of the lid 3. Folding the
side panels 4 and the back panel 5 together has the effect not only of
creating the electrical labyrinth for shielding purposes but also of
achieving the necessary static properties for the whole of the housing
(folded box) 1. This folding configuration is shown again in detail in the

- a v o ] o S




15 .1 Ut 2002 13 which a box-like structure is already in the procekS @il 2002
being formed together with the divided internal side panels 4'. The base 2
that has not yet been folded and is pointing backwards is | ocated

i nseparably on the bottom (which is shown on the top in this figure) of the
front panel 6. The external side panels 4 of the lid 3 are now fol ded
upwards as well in the third folding opegation in accordance wwth Fig. 8D.
These side panels 4 are then fol ded downwards inside the box in the fourth
f ol di ng oper @haagirphtherhousirtg gnd & extdraal dekigh opas sirhightfordard, wmsatldy in
its final state now. The fifth fol ding operation is shown in Fig. 8F and
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back panel 5 of the base 2 is then,folded upwards through 90 as is shown in
Fig 8G The ﬁr@@dganw@e rangef passible gasigns Ho6/TY Aut Bagkepanes workaad

fol ded upwards githey before.qr .aft t chassi s, has, been fitted,
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i ndi vidual case or on the repair requirenents. Fig. 8His a front view of
the conplete folded box 1 as the closed housing for a device. "1 5311 L
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Equi prment Gep anaélrd e;ﬁﬁ'ﬁwg,s'chassi s or for a conponent carrier,
specifically nmade of expanded pol ypropyl ene, electrical, electronic,

preci sion or mechani cal conmponents for electrical, electronic or precision

Caqul prent THbBRhohTE pOW bR RYSLAG: dBAiPuil ARIINBOI fil ) cOnSists o

a base or substrate (10) nade from conposite nmaterial or a |am nate,

cor r ugat enslssdibramts ilhistatediiptieddranitgs. Ehdrferent huibdrd @andrteans given
housi ng side, has a continuous electrically conductive, |owinpedance to
sur f ace onndhatistof referdnoe numpleaiaat thd eya of (4} textraeastdin the descriptaont he
flat blank for the folding box (1) has all the necessary openings (12 -
15) conpattheictaims ansbthe dravangsudenata the samiepasts. equi pped conponent
carrier (17, 18) and is designed to be folded into a folding box (1 ) wth
an internal Faraday shield. 15 2. Equi pnment housing according to claiml,
characterimsed in : . i .(1 ) consists of a bottom section or
base (2) %#ﬁ%ggﬁlﬁ%%%@&dr%mthat are hinged inseparably to each
20 other along one edge, and in that the conductive |layer (9) has a strip
shaped cover (7) on the side panels (4) and on the front panels {6) of the
base (2), i gh ser yes flapbldnkefor @ fdlded Bbx ! A RoGSINEYGIdeR forrd dodicef the lid
(3) and of The base (2) when in 25 the folded state. 3. Equipnent with a
housing in the formof a folding box (1 ) according to claiml or 2, and a
plastic chassis or conponent carrier, specifically nmade of expanded

pol ypropylHagd A f or ehewsdetails ofd projeetnon forpestablishimg the Becessanani cal
conmponents for electrical, electronic or precision equiprent. such as, for
exanmpl e, personal c&APWCELs or |aboratory equi pnent, characterised in that
the folding box (1 ) and the chassis or conponent

Fig 2 provides a detailed view of a box / an opened, folded housing
for a device, showing the special plastic chassis and certain parts

and/or components in perspective view;

Fig. 3 shows a device with the side panels folded down;
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J~.~". ~~0?_ -16 carrier (17, 18) represent an integral electrical unit
provi ding protection against irradiation and radiation em ssion, as well as
a static mechanical unit. s 4. Equi pnent housi ng or equi pnment according to
one of clains 1 to 3, characterised in tljat the external faces of the
folding-k~ux (1 ) are partially or fully connected with designed film (11
). 5. Equi pment housing or equi pment according to one of clains 1 to 4, to
~ characterjsed in that the folded box (1 ) made of plastic, foil,
material, K& dboar d,shems a cempletelysassemblodh demcedefors thedeolded hoxs eri al  of
hi gh surface conductivity on the one side of the blank for the shielding or
bondi ng of the interf®€&urface, forms an internal Faraday shield when in
the folded state. i5 6. Equi pment housi ng or equi pnent according to one of
clains 1 to 5 characterised in that the Faraday shield is produced by the

im 1 1to | sed i , ed ! |
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fol ded box (1) by feiatdWalicRbIRIESnany shid it 604 Bgick fhe! Of the

bondi ng of the 20 netallic 1 nnef sides, faces and surfaces. qui pnent

according to one of metessamy Static opehiaarsami(pgﬂr@%dhj n that the two side
panels (4) of the fol ded box (1 are provided intriple form the back
panel (5) in double formand the front panel as (6) in single formin the
folded final state. g Equi pnent _according to.clains 3 to 6, characterised
in that tHa8i dfer sis @w|§ad¢émés @ﬁﬂye @IldenEfQJﬁ@ﬂQlB) consi st of two fol dable

secyions. 30

Fig 6 shows the electrical labyrinth and contacting system;

Fig. 7 shows the housing / printed circuit board contacting configuration

and ground connection and

Figs. 8A-H show a sequence of folding operations (including coverage of the

outside edge) for the production of a housing for a device.

The following comments need to be made before a detailed description is given

about the figures:

The housing for an electrical or electronic device that is described here consists
of a folded box made from paper board, laminate material, composite riaterial or
a material with similar properties. The paper board, composite material or
laminate is provided with a material that has low-impedance surface conductivity
properties in order to achieve the necessary shielding in accordance with the
Faraday cage principle. Such a material can, for example, be a metal foil, a metal
fabric or a metal net, but it can also be a thin metal layer that is applied .directly.

The box itself or the substrate for the material with low-impedance surface
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achieved by erecting the blank in a series of folding operations. The folding

configuration used makes it possible to combine fully effective contact surfaces

with fully effective shielding. The geometric design of the overlap formed at the

cut areas along an edge plays an important role here.

The mechanical functions of the housing and the device as a whole are achieved
by using chassis or component holders that are made from foam plastic - as has
already been described in detail in the introduction - in connection with the folded
box or sleeve that is described in Figs. 1 to 8A - H. This makes sure that all the
stability and static properties required by the device are achieved, while the

cooling concept involving ventilation ducts is implemented fully effectively.

When a material that conducts electricity and is permeable to air is used, such as
a net, a metal fabric or a fabric incorporating metal threads or particles, large
openings provided to ventilate and cool the device can be covered up, thus
guaranteeing protection against accidental contacts and creating a complete
Faraday cage (the shielding remains viable). The mechanical functions of the
housing and the device are achieved by using a chassis or component holder for
the devices made from rigid foam plastic in connection with the folded box
outlined above. This enables the stability and static properties required by the
device to be achieved in combination with a fully effective cooling concept based
on the ventilation ducts provided in the chassis and the openings provided in the

box.
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Fig. 1 shows a blank for a folded box (the housing for a device) that is mass-

produced by being cut out of webs of material.

The flat blank for the housing for a device (folded box 1) has a base (bottom
section) 2, a lid (top section) 3, side panels 4, 4' for the bottom and top sections,
back panels 5 for the bottom and top sections, a front panel 6 and a projection 7.
The projection 7 is always metallised on both sides as is shown in Fig. 1A, in
order to guarantee perfect contact between the low-impedance metal surfaces
when the blank is folded and thus to make sure that the Faraday cage works fully
effectively. The folded box 1 is made, for example, from a laminate or a

composite material that is provided on one side with a layer 9 consisting of a
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plastic etc. are other suitable materials for the actual substrate for the low-
impedance layer 9. The required design can either be printed onto the outside
surface of the substrate 10 (the folded box 1 for the device) or it can be produced
by applying an appropriately designed film 11 as shown in Fig. 4. The blank
shown in Fig. 1 also has openings 12 to allow air in, openings 13 to allow air out,

openings 13 for the drives and openings 14 for the plug connector strip.

The dashed folding lines and edges 8 indicate the places where folds have to be
made in accordance with the sequence of folding operations illustrated in Figs.
8A - H, with the help of which the assembly of the housing for a device and the
sequence of folding operations needed to do this are described in detail.

Fig. 2 is a detailed illustration of an erected and open housing for a device with an
exploded view of part of the plastic chassis and some of the components. The
housing for a device itself consists of a bottom section (base) 2 and a top section
(lid) 3, which have already been erected from the blank shown in Fig. 1. The side
panels 4, the back panels 5, the front panel 6, the openings 13 to allow air out, the
openings 15 for the plug connector strips and the printed circuit board 16 (with
components) can also be seen clearly in this figure. The large components 20,
such as drives, mains supply units and ventilators, which are held in the bottom
section 17 of the chassis (which cannot be seen in this figure) are also clearly
visible here. The top section 18 of the chassis with the retaining element 19 for
the large components 20 that can be swivelled open is put on top to hold the
components in position and then the housing for the device is closed by putting

the lid (top section) 3 down.

When the housing for the device is closed, this also has the effect of establishing

contact between the individual metallised surfaces, such as via the projections 7
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device can be closed completely - for example to be dust-tight - at its open edges

with appropriate zip fasteners, Velcro fasteners or press fasteners or by means of

appropriately applied screws.,

Fig. 3 shows the housing for a device in the form of a folded box with the lid 3 in
its completely erected form, with the front panel 6 and the side panels 4 of the
bottom section (base) 2 folded down and with a component holder or chassis
positioned on it that consists of the bottom section 17 of the chassis, the top
section 18 of the chassis, the printed circuit board 16 and fitted components. This
shows that it is extremely easy to fit the chassis and the components into such a
folded housing, as all that needs to be done after the above parts have been put

into position is to fold the side panels 4 up and close the lid 3.

Fig. 4 shows the device that has been assembled completely in this way and the
folded box 1 before the lid (top section 3) is closed. It is still easy to get to the
inside of the device even when this stage has been reached, so that it is simple
and straightforward to handle, e.g. for maintenance purposes, for testing at the

! end of the production process or for customer service assignments. Accessibility

is increased considerably by the fact that the box can be folded open.

Fig. 5 shows the folded box 1 after it has been erected but before it has been
closed. The projections 7 that reliably establish the contacts between the low-
impedance metal surfaces and provide dependable internal and external shielding
inside the device when the lid 3 is closed are clearly visible again in this figure.
The contact between the projections 7 on the side panels 4 and the back panel 5
of the bottom section 2 and the projections 7 of the side panels 4 and the back
panel 5 of the top section 3 is made extremely reliable in particular by the top

that, for example, the side panels 4 of both the bottom section 2 and the fact
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against each other and thus establish excellent contacts.

Figures 5A and 5B show details of the folding configuration used at the front,
lefi-hand corner of the lid 3. F olding the side panels 4 and the back panel 5
together has the effect not only of creating the electrical labyrinth for shielding
purposes but also of achieving the necessary static properties for the whole of the
housing (folded box) 1. This folding configuration is shown again in detail in the
folding operations 1 to 4 illustrated in Figures 8B - E, so these individual folding
operations are not described any further here. Fig. 6 shows the excellent contacts
between the metallised layer 9, the surface of the lid 3 and the base 2 that have
already been described. It can be seen very clearly here that the projections 7
both on the side panels 4, 4' of the lid 3 and on the side panels 4 of the base 2
establish an excellent electrical connection with each other. As has already been
explained, this connection is enhanced by the fact the metallised projections 7 are
pressed against each other because the side panels 4 constantly try to return to
their initial state before the folding process began. Fig. 7 shows a detail of the
contact established between the printed circuit board 16 and other components 20
and/or plug sockets and plug connector strips with the metallised surface 9 of the
substrate 10 of the folded box. It is, for example, possible to establish the earth
connection by screwing in an earth screw 22 and/or by elastic force as is shown

by the earth contact 21.

Figures 8A - H show the sequence of folding operations needed to produce a
folded box 1. Fig. 8A starts by showing the flat blank as illustrated in Fig. 1. The
first folding operation as shown in Fig. 8B is to fold the divided internal side
panels 4' of the lid 3 upwards. In the second folding operation as shown in Fig.

8C, the back panel 5 and the front panel 6 are folded upwards, as a result of
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which a box-like structure is already in the process of being formed together with
the divided internal side panels 4'. The base 2 that has not yet been folded and is
pointing backwards is located inseparably on the bottom (which is shown on the
top in this figure) of the front panel 6. The external side panels 4 of the lid 3 are
now folded upwards as well in the third folding operation in accordance with Fig.
8D. These side panels 4 are then folded downwards inside the box in the fourth
folding operation shown in Fig. 8E. The lid (top section) 3 is already in its final
state now. The fifth folding operation is shown in Fig. 8F and involves folding the
side panels 4 of the base 2 upwards through 90°. The back panel 5 of the base 2
is then folded upwards through 90° as is shown in Fig 8G. The side panels 4, the
front panel 5 and the back panel 6 are folded upwards either before or after the
chassis has been fitted, depending either on the requirements of the production
process in each individual case or on the repair requirements. Fig. 8H is a front

view of the complete folded box 1 as the closed housing for a device.
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List of the reference numbers

BB W=

[* BN Bl e R ]

11
12
13
14
15
16
17
18
19
20

21
22

Folded box

Base or bottom section

Lid or top section

Side panels for the bottom and top sections
Internal side panels of the hid

Back panels

Front panel

Projection

Folding lines or edges

Low-impedance layer that conducts electricity
Substrate

Film with the required design

Openings to allow air in

Openings to allow air out

Openings for drives

Openings for plug connector strips

Printed circuit board with components
Bottom section of the chassis

Top section of the chassis

Retaining element (for large components)
Large components (drives, mains supply units, ventilators
etc.)

Earth contact

Earth screw
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CLAIMS

1. Equipment housing for a plastic chassis or for a component carrier,
specifically made of expanded polypropylene, electrical, electronic,
5 precision or mechanical components for electrical, electronic or precision

equipment, wherein the equipment housing, as a folding box (1) consists of
‘a base or substrate (10) made from composite material ora laminate,
corrugated cardboard or cardboard, and the base (10) on the internal
housing side, has a continuous electrically conductive, low-impedance

10 surface or conductive, low impedance layer (9), characterised in that the
flat blank for the folding box (1) has all the necessary openings (12 - 15)
compatible in use with an equipped chassis or equipped component carrier
(17, 18) and is designed to be folded into a folding box (1) with an internal
Faraday shield.

15

2. Equipment housing according to claim 1,

characterised in that the folding box (1) consists of a bottom section or
base (2) and a lid or top section (3) that are hinged inseparably to each

20 other along one edge, and

in that the conductive layer (9) has a strip shaped cover (7) on the side
panels (4) and on the front panels (6) of the base (2), which serves for the
bonding of the conductive surface of the lid (3) and of the base (2) when in

25 the folded state.

3. Equipment with a housing in the form of a folding box (1) according to
claim 1 or 2, and a plastic chassis or component carrier, specifically made
of expanded polypropylene, for electrical, electronic, precision or

30 mechanical components for electrical, electronic or precision equipment
such as, for example, personal computers or laboratory equipment,
characterised in that the folding box (1) and the chassis or component

| .wﬁ oy nt_—.s \,,s&_r
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carrier (17, 18) represent an integral electrical unit providing protection
against irradiation and radiation emission, as well as a static mechanical

unit.

5 4. Equipment housing or equipment according to one of claims 1 to 3,
—haracterised in that the external faces of the folding-box (1) are partially or
fully connected with designed film (11).

5. Equipment housing or equipment according to one of claims 1 to 4,

10 ~ characterised in that the folded box (1) made of plastic, foil, material,
cardboard, artificial leather, which is provided with material of high surface
conductivity on the one side of the blank for the shielding or bonding of the
internal surface, forms an internal Faraday shield when in the folded state.

15 6. Equipment housing or equipment according to one of claims 1 to 5,
characterised in that the Faraday shield is produced by the application of
metal fabrics, metal nets, metal threads, metal foils, metal layers or layers
with metal content to the inner sides and surfaces of the folded box (1) by
folding technology and strip-shaped covers (7) for the bonding of the

20 metallic inner sides, faces and surfaces.

7. Equipment according to one of claims 3 to 6,
characterised in that the two side panels (4) of the folded box (1) are
provided in triple form, the back panel (5) in double form and the front panel

25 (6) in single form in the folded final state.

8. Equipment according to claims 3 to 6,
characterised in that the inner side panels (4') of the lid (3) consist of two
foldable sections.
30
9. Equipment according to one of claims 3 to 8,
characterised in that the openings (12-15) for admission of air, exit of air,
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manner by materials containing metal fibres and/or metal particles.
10.  Equipment according to one of claims 3 to 9,

—— characterised in that the side panels (4) and the back panels (5) are

designed at their abutting edges to be open and to swing up and down.

11.  Equipment according to one of claims 3 to 10,
10
characterised in that one panel of the lid (3) forms the back panel (5) and
the other panel forms the front panel (6) of the equipment or the folding box
(1) and

15 in that the lid (3) is coupled to the base (2) in a raisable and lowerable or

hinged manner.

12. Equipment according to one of claims 3 to 11,
characterised in that the back panel (5) of the housing is locked and
20 bonded via an existing connector strip or earthed large components to the
chassis (17, 18) or an earthed printed circuit board (16) for the components
by at least one earth contact (21) designed as a snap-in or snap-on contact

or one earth screw (22).

25 13.  Equipment according to one of claims 3 to 12,
characterised in that the low-impedance conductive surface or layer (9) of
the base (10) projects beyond the edges onto the opposite surface as a
strip-shaped cover (7) at least at the free upper edges of the side panels
(4) and the back panels (5).

30

14.  Equipment according to one of claims 3 to 13,

characterised in that at least covers (7) of the side panels (4) of the lid (3)
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