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DESCRI PTI ON HOUSI NG FOR A DEVICE The invention
‘relates to a housing for a device in accordance with the introductory
section of claim1. Chassis for electronic device urd ng, i nstrunents
and ot her precision equipnent are known as such. T)&Sgaeaha cﬁpo ents
~of the equipnent in question, that are filted on su avsi p#ndi ng
fon the nature of the equi pnment involved, these conponents are printed
circuit boards, storage disks, ventilators, |oudspeakers, cooli nq Hglgt&
punps, gear units etc. The purpose_of the chassis_is to hold the I ndl vi ﬁﬂal
conponents in a specific fixed p&ES(ﬁRJQ&IQNdeVi ce by nechani cal
means. Such a chassis generally consists of a frame with a nunber of
partitions in which the conponents are fitted. The frame itself is attached
to an external housing of the dew.ce A he, use of parts nade
fromrigid plastic for a chasss NG FOR QDE sed. I's the case
iwith metal chassis, it is conplicated and tinme- consum ng Yo produce such a
chassi s, because attachnent el ements such as screws, rivets, tapes and

ot her securi e RER [ | ' | | lkh B es
al so have to@‘g‘g provi ed?él:aﬁé%cd{]ﬁglugstgfegbggptagoggreeﬁ}:?\%@tdéiﬂ#t ﬁﬁtﬂ?}e’fb &
~conducti ve nijiesdiddtorpdettiOh ofitlaim qh metal plates or foil are attached to
t he chassis. Chassis of this kind have too conplicated a nechani cal
structure-and it is too expensive to assenble themas well as to fit
conponent s.

Chassis for electronic devices, measuring instruments and other precision
equipment are known as such. They. house the components of the
equipment in question, that are fitted on such a chassis. Depending on the
nature of the equipment involved, these components are printed circuit
boards, storage disks, ventilators, loudspeakers, cooling units, pumps, gear
units etc. The purpose of the chassis is to hold the individual components
in a specific fixed position inside the device by mechanical means. Such a
chassis generally consists of a frame with a number of partitions in which
the components are fitted. The frame itself is attached to an external

housing of the device concerned.

The use of parts made from rigid plastic for a chassis has also been
disclosed. As is the case with metal chassis, it is complicated and time-
consuming to produce such a chassis, because attachment elements such
as screws, rivets, tapes and other securing elements are required.
Electromagnetic shielding facilities also have to be provided, in which
plastic parts are covered with the conductive material and / or in which
metal plates or foil are attached to the chassis. Chassis of this kind have
too complicated a mechanical structure and it is too expensive to assemble

them as well as to fit components.



2 In order to elimnate these di sadvantages, the German utility nodel

- 9116755. 8 describes a chassis for a device, such as a conputer or an

el ectroni ¢ neasuring instrunent, that holds a nunber of conponents which
formthe device - for exanple printed circuit boards, storage disks,
ventilators etc. - and is forned by a supgort unit nmade of plastic that is
shaped to match the outer shapes of the cOnponents, with the conponents
being held in the support unit essentially by positive | ocking wthout
attachnent el ements being required and being encl osed by the support unit
“when they haye 8RR té ! ERfhihate! tthes'@_“‘iiiﬁiti‘@aﬁitigéé HOVGERHan hﬁli@ysﬁfdﬁélt
~unit that consists of a lower part into which the conponents can be fitted
“when the cha93i167558 ldesoribes eartiohassisnforaa dexdee, sach asat confputex gt hy
ronto the lower part with the conponents that have been fitted into it. The
upper part aelectionitomeaspring dmsirimnegtdthat bedds @ mambenraf compoengntso

t hat the upper part can be sw velled upwards to permt access to the
conmponent s f whieh fory the devise pfortexamplespripted cirguit beardsestorage idisksiuct s
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di fferent shapes, absorbs inpact, is elastic, has i '

erent resil

o1 et o il gt ot o,
when the chassis has been assembled and an upper part that fits exactly
onto the lower part with the components that have been fitted into it. The
upper part and the lower part are hinged to each other along one edge so
that the upper part can be swivelled upwards to permit access to the
components fitted in the lower part. The support unit has ventilation ducts
that are moulded into the plastic, while a ventilator is located in one

“ventilation duct in such a way that the flow of air produced by the
ventilator is directed over components that need to be cooled. The chassis
can also be configured in such a way that there are recesses at different
levels, with one level being located above the other, so that components
can be located above each other. The chassis is made from a plastic that
has a density of approximately 60 to 80 grams / litre. It has proved to be
very advantageous to choose expanded polypropylene as the plastic for
this purpose. Polypropylene is a lightweight material, is easy to mould into
different shapes, absorbs impact, is .elastic, has inherent resilient

properties, is deformable and compliant as well, although it is very

dimensionally stable all the same. Polypropylene is also resistant to



.3 tenperature fluctuations and chemcals. It can be recycled conpletely and
"is therefore very advantageous fromthe environnental point of view

Simlar materials, such as pol yurethane and pol yet hylene as well as simlar
pl astics, can, however, be used for the chassis as well. The above-

menti oned chassis does, however, always nged a conpl ete housi ng made of
metal or of a nmetallised plastic of the device housed in each individual

case. It hastéi‘ﬁﬁgfdiufé)ﬂ%tlf&(ﬁﬁ gﬂ?%ﬁénﬁéélg. gﬂc c ﬁﬁngéé?ﬂiea %&nﬁ%@s dby a

nmetal housing that Is open at ront an ack e so that chassi s
can be inserjgdhérford RRrfoadvaritapbony fho@) thofervifsmmentil peint of fview, and
back shielding plate - produced typically fromnetal - cover the front and

back surf aceSimilasumitetiald)atchas polyoeethane aindgpolyybthylene akiwell ias similareat e
a housing for a device that consists of a chassis for hol di ng conponents

“whi ch is madpldsties) raany chaewiesep) bet usedi for the echassis @s ovelho e sabavieeh
;are held in position essentially by means of positive locking and that is
desi gned t o mentjonesl ghasais dogs, bpwevsr, always necd pceempletsrhousingmeds

nvent i on_ar E5%i h?éd’fPie@FQ %a@thalsfavﬁil_e{e i e ChiSsi s ﬁ%?loéﬁﬁiﬁ)ﬁ.?'ons
housi ng for Jﬁ%@tﬁ?@@(g% ftlg r@ﬁérgag#e?s@@gahga%@% gﬁgg’l élgftggﬁnﬂb? §g§§s¢ls_
: chassis for ggh Y thdifed MIBORR hduSing fifrotigh! Sffe FTAMRsE g SBAC fnt
and back shielding plate - produced typically from metal - cover the front

and back surfaces of such a chassis.

The object of the invention is to create a housing for a device that consists
of a chassis for holding components which is made from recyclable plastic
with recesses for components which are held in position essentially by
means of positive locking and that is designed to fit into drawers or similar
existing elements of laboratory, office, workshop, home or similar
furniture, where the chassis is to form an integral and functional unit with

the already existing drawer, such as a drawer in a desk.

The main features of the solution proposed by the invention are outlined in
the body of claims 1 and 2.

Further variations on the solution to the problem are outlined in claims 3
to 20.

The housing for a device consists of a plastic - particularly foam plastic -

chassis for holding the components of the device and a drawer (made of



-4 nmetal or lined wwth a netal |ayer, a netal sheet or netal foil) froma
-piece of furniture, such as a desk or a cupboard or part of a cupboard,
where the (foam plastic chassis is equipped with elastic projections which
act as holding / clanmping elenments and the gaps between which formvariable
/ controllable air channelling ducts in cgnnection with the netal drawer
etc. that have plastic parts which can be inserted, pushed in or noved

around to of fRig] B 1BRAI WithH LRI AR hlrféia BhaYOoPRCIST FOifPROATRIPIREES

concerned in each In case. Int S way, It I's possi

-exanple, to pffpmiBgel SuckEBY &ésk offBafpboagd iordrt! OF Al CupbBaird] e the
~equi pnent, multinedia systens or simlar devices in the drawer of a desk or
~a | abor at or y(foane) plastior chaskisvisrequippedf withdeldsticeptojpctiors ofhichr act ase,
~where the drawer etc. and the plastic chassis forman integral and
“functional uholdihgr/ clampling elementsaindhthe gaps betweepvehicht forhe vianiablerd f or

t he device, includi n(lg a,ventilation system By conbining an al ready
9]

exi sting dr agentrellableairchannelling duetsinprensedion yyith the metpl drawer etc.

specially designed plastic chassi.s, where .the dule is, either de of
‘metal or is ﬁwg FRaiplastc aam%wénchagaa & insarted, Bushad in PBMOVER Arapader
etc. or the dul e .t hat can,be

pushed back I Sigath F8y S3RLY plidt |  enigtngs SySiRe cter thRe hHRIRtor
assentiy anaconceed i ph. Baskifud B3k fr BSIPU, B3 TReSC, fir rbhiiPlenc
that is ot hertuceo o Sodlbiits, mighinie ifakdRehRy LbarMLR ofufiibae

rel evant dr apRiliastiahSystbaf iop ShiE Ueviededn tHe drawee’ 6F N deakl Bredr a

functional unit with a ventilation systemw th specially designed,
control | abl elabwtatdrst benchdore irs a drdwer ete.rofed different pices of fuhidturegwiiere

connection board specially designed for this application for the external
el ectrical cthedrawenetcaland thepplastiaichassis form an integral and functional unit

-

for the device - and thus in fact represent the housing for the device,
including a ventilation system. By combining an already existing drawer
etc. or a module from a piece of furniture with the specially designed
plastic chassis, where the module is either made of metal or is provided
with a metal layer or is lined with foil, the drawer etc. or the module that
can be pulled out of a piece of furniture and pushed back in again for the
first time becomes in itself the housing for a device. The special design of
the plastic chassis makes sure efficient assembly and excellent functional
properties are guaranteed, without the metal housing or metallised plastic
housing being required for a device that is otherwise always necessary.
The way this is achieved is by the relevant drawer and the plastic chassis
fitted into it forming an integral functional unit with a ventilation system
with specially designed, controllable ventilation ducts and air inlets and
outlets. The use of a connection board specially designed for this

application for the external electrical connections also represents a



5 technical solution which guarantees that the device will function
-reliably and which is adapted to the novel housing for the device. Some
of the additional advantages of the present invention are as foll ows: The
nunber of parts that formthe chassis as well as the whol e of the housing
“for a device has been reduced substantialgy. The requirenents on production
tol erances are | ess demanding than in the“case of a prior art chassis nade

f ce: e n 7 t
be rmnut act oSgeh, RRHion WHICK dhebdtitcss s he' Hevicd, BAIRRCHBHTHINNEG | )
di fferent paghd WHES SYdsPred td the ABICPROPAQTOP thedehred i tted into the

chassis easily and are he n position ther& securely wthout additional
attachment materials, while the chassis can in turn be inserted very easily
into an existing drawer etc. with appropriate openi ngs, because of the
presence of Sbmebfithé additigrmd tadvantages-offihe preseritt inventionrars asdatlovestuced
~consi derably by conparison with the previously disclosed designs; -

- Very good acoustic insulation, very good electric shielding and very

‘effective cogling of the_ conponents (due tQ the air channelling ducts
are achi evedThe numberof pertsi ﬂtatoﬁsomhéh@rfi%w antwell as thewholg; of ﬁﬁe

features of housing 8 deyicd Has Prpnartneed subsiantiale MG oReon

packadt 1o el shRbnd 46 T BobReSobn SOl P B,
chassis made from metal or rigid plastic, where parts which are to be
assembled have to be manufactured with great precision to make sure it is
possible to fit the different parts together exactly. The components can be
fitted into the chassis easily and are held in position there securely without
additional attachment materials, while the chassis can in turn be inserted
very easily into an existing drawer etc. with appropriate openings, because

of the presence of the elastic projections.

- The weight level has been reduced considerably by comparison with

the previously disclosed designs;

- Very good acoustic insulation, very good electric shielding and very
effective cooling of the components (due to the air channelling ducts)

are achieved;

- The properties of the chassis material mean that the components are
protected against impact. In view of the impact-absorbent features of
the chassis, the impact protection requirements on the packaging used
for the device during transport are lower. Packaging material and

transport volume are also reduced considerably as a result;



6 - Dismantling goes as snoothly and sinply as assenbly, which
‘facilitates mai ntenance work on the device and nakes it easy to return

the device to the manufacturer if necessary. It shoul d be enphasi sed here
that the invention is not limted to el ectronic equi pnment or precision
instruments |ike conmputers or nmeasuring igstrunents; it can instead be used
for all kinds of equipnent in which a nunber of different conponents are
provi ded that have to be kept in a fixed position and need to be
accomodat ed in pieces of furniture of any sort. Further features of the

i nvention are quidmARtingNdg6hOWs | Smbloehllyol driehi Sisnslgs cas Pissemtslyd Wiich

dr awi ngs. The invention Ts now explained in greatér detail w h reference

to the enbodi neatHitatdsusiaimtendnce work ondhe ndevicd hadrmbékes iceasyutdh egturand
terms given in the list of reference nunbers at the end of this text are

used in the dedheidavicmto themaAmifastusenifinecedsatyi ngs to denote the sane

“parts. The invention is now explained in greater detail wth reference to
the enmbodinents illustrated in the draw ngs. Fig. 1 i s an expl oded
vi ew of the hoysi for a_deyice, i g., 2. i s a, nore.detajled view,of
the housi ng Hovhaulddw emphasise crethaf ihe inventiqpyis Botlimi glacteonis

_expl oded for glluipment or precision instruments like computers or measuring

instruments; it can instead be used for all kinds of equipment in which a
number of different components are provided that have to be kept in a
fixed position and need to be accommodated in pieces of furniture of any

sort.

Further features of the invention are outlined and shown in the following

description and the drawings.

The invention is now explained in greater detail with reference to the
embodiments illustrated in the drawings. The reference numbers and terms
given in the list of reference numbers at the end of this text are used in the

description, the claims and the drawings to denote the same parts.

The invention is now explained in greater detail with reference to the

embodiments illustrated in the drawings.
Fig. 1 is an exploded view of the housing for a device;

Fig. 2 is a more detailed view of the housing for a device showing

certain parts and components in exploded form;



7 Fig. 3 shows the housing for a device in the formof a metal drawer

for a desk; Fig. 4 iIs a front view of a piece of office furniture
i ncorporating a drawer as the housing for a device and Fig. 5

is a rear view of a piece of furniture incorporating a drawer as the

housi ng for a devi ce. Fig. 1 is a perspgctive view of a drawer 12. In

this case the drawer 12 is made of netal and is part, for exanple, of a
desk in which;,fopr exa I r QR ' or
a nmeasuring P%‘%’t?umsnt %ﬁ ggé?ﬁ%@%ﬁ@%?@glﬁgb@ﬂ%&%ﬁég?@@g nmet al
or it can befgygduced fegem wood or plastic. It is, however, essential that
ca drawer 12 produced from'such materials is lined with metal foil, with a
~metal layer or with a thin nmetal plate to provide electric shielding. This
“shielding can al so be provided by wapping the parts of the chassis 5 and
17 hol di ng t Feg.obnponeis a frontrwiew dfbalpiece roft affices futnifurrs tincofpdratinigs b
ventilation openings 4. In the enbodi nent shown here, the drawer 12 has air
inlet / outldraweeni ngs 4 ias thd hewsingferiasdewigeiandt he base. These air
‘inlet / outlet openings 4 can have a wi de range of different shapes and

si zes depending on the requirenents, as can be seen clearly in Fig. 1. The

drawer 12 is_also provided on its hase wt ocki ng holes or recesses 7
into which cBIg pondi}ﬁ)arﬁﬁrkﬁ"ﬁ@vﬁgé@ﬁ‘&% é{@@ﬁ@nmé’(’@‘?@%ﬂgea PETA8rt 5

of the foamplastic chassi.s fit. ghe gur poses of these elenents are on the
“one hand to k and h Pﬂsqlﬂefofl?a Y161 over part 5 securely in the drawer
12, so that this chassis forns an integral unit together with the drawer
12, and on the other hand to nmake sure there is a specific gap between the

| ower Fig. 1 is a perspective view of a drawer 12. In this case the drawer 12 is
made of metal and is part, for example, of a desk in which, for example, all
the electronic equipment for a computer or a measuring instrument is
housed. The drawer 12 can be made solely of metal or it can be produced
from wood or plastic. It is, however, essential that a drawer 12 produced
from such materials is lined with metal foil, with a metal layer or with a
thin metal plate to provide electric shielding. This shielding can also be
provided by wrapping the parts of the chassis 5 and 17 holding the
components in metal foil or metallised plastic film with ventilation
openings 4. In the embodiment shown here, the drawer 12 has air inlet /
outlet openings 4 in all four walls and in the base. These air inlet / outlet
openings 4 can have a wide range of different shapes and sizes depending
on the requirements, as can be seen clearly in Fig. 1. The drawer 12 is also
provided on its base with locking holes or recesses 7 into which
corresponding locking and spacing elements 6 in the lower part 5 of the
foam plastic chassis fit. The purposes of these elements are on the one
hand to lock and hold the chassis lower part 5 securely in the drawer 12,
so that this chassis forms an integral unit together with the drawer 12, and

on the other hand to make sure there is a specific gap between the lower



8 part 5 of
‘create spec
sides of the
chassis. One

tol erances when the lower part 5 is fitteg in the drawer 12, so that these
rmintegral parts of the housing for a device. Since there are

gﬁﬁ' $ofhe ﬂ?%d‘ chasdls bhA R/ Base V¥ ! @Lra?téiefz %h drllér § p&ite12

at act to-sone exten

two parts fo
air inlet /
.and since th

the fitted chassis and the base of the drawer 12 in order to

fic ventilation ducts. Projections 1 are also provided on both

| ower part 5 of the chassis as an integral part of the plastic

of the purposes of these projections 1 is to conpensate for

re s a gap between the proj ections

as clanps, agpedifRvahtilafidni@adts. Prajeetibas Teareilise provided obBetblsides e

necessary way to direct the air as required. Contr

ducts are cr
pushed in or

‘into the air Oneofithe pugposest of thesetpregections bivfecompensate fon toleranceser y
:sinmple way to make it possible for the volune and the speed of cooling air

ties ¢owey partl§l of theashagkizsis anpaitégral pdrbIf thenphsticneleasses],

noved around to fill gaps in order to vary the flow of air

|1 able or controlled air

and di schar gwheinr thelower tpart Scisnfittednins theo doawere 1@ isonthat thise twigepaptart 5

-of the chass
el ements 13
exanpl e the
is shown in
al so be seen
8 as wel |,
has a handl e
air inlet fo
electrical ¢
expl ained in
drawer 12 in
chassi s has

i.s shown in Fig. al so has integrated supports and ¢l anpi ng
fomdntegral parts; ml the housing fore dsvace. §m,ﬂmma§nr salet )

H}?ﬁé{ 5?399&&5 ?}Zélagﬁ? Walls otphhﬁéﬁhnglﬁi&gre‘af ﬁi‘i driver él[’i a?ﬁﬁ%&eiﬁ |
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Fthi's open nea openi ng

ater detall 1 n connection wt

treated Oy m%ﬁuﬂﬂ\/\ﬁfamgiléstfc phrts N4 haasah bedseredphshédih ofhi s

al ready been equi pped with a printed circuit
moved around to fill gaps in order to vary the flow of air into the air

channelling ducts 3 between the projections 1. This is a very simple way
to make it possible for the volume and the speed of cooling air and
discharge air for certain components to be determined. The lower part 5 of
the chassis shown in Fig. 1 also has integrated supports and clamping
elements 13 for drives or similar units that are fitted, such as for example
the information storage media that may be required. The drawer 12 is
shown in Fig. 1 in such a way that the guide rails 9 on both sides can also
be seen clearly. The drawer 12 is normally provided with a front panel 8 as
well, that covers the air inlet / outlet opening 4. This front panel 8 has a
handle that is shaped in such a way that it, for example, forms an air inlet
for this opening 4 underneath it. An opening 11 for plug-in board
electrical connections is located at the back of the drawer 12 and will be

explained in greater detail in connection with Fig. 2.

Fig. 2 shows the drawer 12 into which the lower part 5 of the chassis has
been fitted. This chassis has already been equipped with a printed circuit

ug-1n doard

wgaﬁ,gfd' t ithe | AF %%ﬁglreiib@&ﬁ%%&ge; &e Ssﬁﬁwg:ég}ﬁiad;%gﬂdrgh ge



9 board 27 with conponents, a power supply unit 23 and drives 24 to 26 for
"a variety of different information storage nedia. The front plate 8 has now
been positively / non-positively |ocked to the drawer 12. Fig. 2 al so shows
a front plate 21 that serves to close off the whole of the front of the
chassis. This front plate 21 is in turn pgovided with air inlet / outlet
openings 4 and al so has openings 31 for inserting information storage

medi a. The cppafF R7oRIACEHPSAchAR! agsfdwet beppIRouniP23eHE diftes DL DR
P ack of t ra

connections is al so shown at the b wer 12. This board is

equi pped W t i wirfetgtdftdiffetent ffosmationl storagesmedin./ Tl ficmtiplatecs ihas mewwel |
as the cable 30 and pl ug. Fig. 2 also shows the upper part 17 of the
chassis. Li kbeehpdsitieelypanon-positivelylppked parthe drawer 12d¥igs2 plssshewsThi s
pl astic can, for exanple, be expanded pol ypropylene (EPP). This material is
known as such frontiplates@d, thatr servesptoe close afHdbe aghole oft the frontPobdhet i on
of an EPP chassis in_accordance wi_ith this inventiqgn_inyolves conpletion of

‘the fol | ow ngh@sSéﬁs:Tlhmefrgm )géaf@pgﬂewe inrawn| nr?ridgdfw:iﬂx aéﬁ inlet 4w¢hth to
formsnal |l pol ypropyl ene. beads, usi ng a previ Qus i.scl os process. The

| RPERINES. 4, 80K alan; bas ORRBINGS,3d forinserting; HYOREIRtioN, starage
glrgtr:]'ltjlrﬂ::l fgrrgegﬁdu‘ig]i,e\r/e enoulglh t40 a 0'36 Iectrﬁﬁtﬁaic lzhar)g%%?:? tﬁ_e >
fgaﬁiSier '(I:'Eg _ ﬁs' e‘fpﬁfls‘ét% l?qﬁr " IE!Stta P Wgsﬂﬁee _s:hlﬁﬁ l%gct he
| of qt hi s oper géﬁgﬁéﬁaéﬁ?gyrags ucs@vﬁ%ea\?%ng eé/fa%eu?%ﬁglp# ?’g}l% ?%?ﬁé RRext

eration, s gﬁthv ' ESE '
gﬁape of theeﬂ%ﬁﬁf& tea%ag?g'gdtagﬁpera%ﬁﬂoﬁltgg%&ﬁggﬁgﬁégﬁgggy%
then bl own i g§ ¢hd BebIERD dndWilueh causes the beads to coal esce on their
surface Vm g

Fig. 2 also shows the upper part 17 of the chassis. Like the lower part 5,
this upper part 17 is made of plastic. This plastic can, for example, be
expanded polypropylene (EPP). This material is known as such and is
used, for example, as a packaging material. Production of an EPP chassis
in accordance with this invention involves completion of the following
steps:

The polypropylene granulate is first of all foamed to form small
polypropylene beads using a previously disclosed process. The granulate
contains carbon, which makes sure that the finished plastic is electrically
conductive enough to avoid electrostatic charging of the chassis. The
beads are injected into a mould that has the same shape as the required
chassis structure at a pressure level of about 4 bar. The effect of this
operation is to reduce the volume. A vacuum is applied in the next
operation, so that the volume increases again and the beads take on the
shape of the mould. Steam at a temperature of about 180° Celsius is then

blown into the mould, which causes the beads to coalesce on their surface



10 (cross-linking). Then the nmould is opened and the foam plastic part is
‘renoved for subsequent tenpering. Expanded pol ypropyl ene has several
advant ageous properties which nake it a suitable plastic material for the
chassis proposed in this invention. It is, for exanple, extrenely

di mensi onal |y stable, while remaining COﬁRLiant as well, so that it absorbs
energy. This guarantees t hat the conpone assenbled In the chassis are

5,5 PR, O, A ) AR o

density of tP@InB%d%gE ﬁ&ﬁ‘l ;g,z@t i ctical enbodl ment is in the 60 to 80

grans / litre range, y to good dinensional stability but
al so to good inpact absorption properties. A density range of 20 to 80
~grans / litre can also be used for certain applications. The hardness of
the plastic andedi topyiene rhascsevaralmi\tam%g propettips echich make
specific appIEJlx?atlon If:og%gerlﬁgd by changing the density level. The |ower the
density, theitsosuitablehplastic enatetial fin the ¢hessis proposeddn thipventioso Ipis, on
properties. Another advant age of polypropylene is its tenperature
stability, wiorBxamp er,pgxtrame wﬁmenseomlﬁp tahles whiles éqmammlgecemlﬂm
generate a | arge m)un It has, wever, also di scovered that
t he tenperat &% eV @i@ﬁf‘%s CRETEG &sgpyaéﬂﬁeﬁ th icﬁ@PQﬂe@S
devi ce produced i cor with the ane .1s.n fact sorTﬁR at,ﬂlovver

than in a cofS¥M _Imd S ) qrﬁegk‘éﬁ?e bffe Hpact o protec
pet {“ﬁ?r &if&iﬂsﬁ&ﬁ%@i&? % E%i’%ﬁ% J%Pﬂmeo@fs#ecs o84 e, Ayt h?dv%giaged
IOP Ehg ;oﬁqu)rop?f%ne ChaSSI S |s ?%gt ’H)teacan %Z gﬁ?ﬁ@[géﬁ?‘ﬁw‘?fﬁr if égglt o

~does not Cong?ddhc?dl!lénﬂ%ﬁ&néﬁt 1§tiﬁQhe B0 8@‘%t $amSY/ Nfife PSS 'v@ﬁldhal\éﬂds not

however, al sb been di scl osed that have advafit ageous
11 only to good dimensional stability but also to good impact absorption

properties. A density range of 20 to 80 grams / litre can also be used for
certain applications. The hardness of the plastic and its impact-absorption
properties can be adapted to the specific application concerned by
changing the density level. The lower the density, the softer the material,
which leads to better impact-absorption properties. Another advantage of
polypropylene is its temperature stability, which is important when the
components housed in the chassis generate a large amount of heat. It has,
however, also been discovered that the temperature of the components in
the chassis and the housing for a device produced in accordance with the
invention is in fact somewhat lower than in a conventional device with the
same components that is in uninterrupted operation. The reason for this is
that a controlled and better directed flow of air is produced by the air ducts
that are created in the chassis and between the chassis and the drawer 12.
Another advantage of the polypropylene chassis is that it can be recycled
completely, as it does not contain any metal or other materials. Other

plastics have, however, also been disclosed that have advantageous



_properties of this kind. Polyurethane or polyethylene are two exanpl es of
such materials. The term"plastic" that is used here relates to a

| i ghtwei ght, dinensionally stable material w th inpact-absorbent properties
that is preferably a synthetic, formable material. The concept behind the
present housing structure for a device cqq_also be inplenented with
materials that are biological in origin. If a conbustible plastic is used
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the carbon dioxide 1s rel ease en a specitic tenperature

exceeded, sodimehsiomallyl stable AiRetislew it hapadicalssdrbefit!iffroperties lthife ikhe
| ower part 5, the uppef part 17 of the chassis shown in Fig. 2 has
"integrated cpreferably ysynthetiv)Soomabley nedteiibk ’ﬁh@jcenbgpnbeh'ncbﬂwpmnt e
for tolerances and to act as clanps when fitted in a drawer 12. Ar

channel | i ng Housing3stmeture dar adldvice ben gdsos berimplemented with materials/thats
for an informatjon storage nediumthat is not illustrated here can al so be
seen in Fi g. ae binlpgicalin®riging ests, for exanple, on the supports 13 that
act at the sane tine as clanping elenents for drives or other |arger
conponents | ocated beneath them The drive 18 is held in position from
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released when a specific temperature has been exceeded, so that any fire or

smouldering can be extinguished.

Like the lower part 5, the upper part 17 of the chassis shown in Fig. 2 has
integrated compliant yet dimensionally stable projections 1 to compensate
for tolerances and to act as clamps when fitted in a drawer 12. Air
channelling ducts 3 are created by the gaps in this case too. A drive 18 for
an information storage medium that is not illustrated here can also be seen
in Fig. 2. This drive 18-rests, for example, on the supports 13 that act at
the same time as clamping elements for drives or other larger components
located beneath them. The drive 18 is held in position from above by a
specially configured apparatus in the chassis. The drive is held securely
from above by a flap 20 with one pivoted axis that is clamped or pressed
into an appropriate opening in the upper part 17 of the chassis. This flap
20 is made entirely of plastic - preferably the same plastic as the upper
part 17 - and it is provided with an air inlet / outlet opening 4 and a hand

recess 22 in addition to the integrated axis.



The whole of the structure is covered fromabove by a shielding plate 15 or
'sonething simlar in order to provide electric shielding, this shielding

pl ate 15 again being equipped with air inlet / outlet openings 4. The
shielding plate 15 can be secured either by screws or by clips or by gluing
or by other neans of attachnent. Fi g. hows the conponents and parts
illustrated in Figs. 1 and 2 after they e been assenbled into an
integral unit to forma conplete housing for a device in the shape of a
~drawer. The purpose of the arrows 28 is to indicate the direction of the

i ncom ng / Omowgm@b&‘the s%ﬁfd%ufé‘fsﬁc? e{egir‘frbﬁi‘a%%uf}r Wgestlﬁgggﬁg%@ﬁfg gs t he

fact that it I's advantageous If on rection s ront

panel is chogg fsohiethin%‘lbimﬂ@? jhhorder tb provade elasviendldeRriing, thisasHieREngpace
32 is created between the front panel of the drawer itself and the front
panel of thepldtestsagdin bbing icguipped seith & irilet ¢r dutiet iopenimgs i4onThe
storage nedia, for exanple, and Is also suitable for storing such .

i nformati on shisldine plate 4.5 daebdrsecuredertherby serews et byt clips baly ghyingo
the angle specified for the drives) to facilitate insertion. In a speci al
versi on of s@tbyothetnmennsiokattachmente, the drawer 12 is made froma
perforated material. The perforations act as air inlets / outlets 4 for air
ducts and the flow of air can be controlled by neans of foam plastic

venti 1 ati on B3 S8 Sifoheifsiid Bofls ffiBndled i By B S0 ¢
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or nulti-piece chassi's as  appr opr € ‘al

(igannel ling ghda (RAViEQin 'thE  dHapeCSF a Ht&wRk! The purpose of the arrows 28 is to

indicate the direction of the incoming / outgoing air in each case.
Attention should be drawn here to the fact that it is advantageous if only
the direction shown through the front panel is chosen if at all possible. It is
also advantageous if a free space 32 is created between the front panel of
the drawer itself and the front panel of the chassis, as this is necessary for
inserting information storage media, for example, and is also suitable for
storing such information storage media. The drives can be installed at a

slant (up to the angle specified for the drives) to facilitate insertion.

In a special version of such a housing for a device, the drawer 12 is made
from a perforated material. The perforations act as air inlets / outlets 4 for
air ducts and the ﬂow of air can be controlled by means of foam plastic
inserts that are located behind the perforations or are only located in the

ventilation ducts to some extent.

Fig. 3 shows very clearly that the housing for a device is formed solely by
the drawer itself and the single- or multi-piece plastic chassis fitted in it

that has appropriate air channelling and control facilities. The air is



. channel |l ed and controlled not only by the openings in the drawer itself but
al so by the design of the chassis as outlined above, which forns a

functional unit together with the drawer. Fig. 4 shows a side section of
a desk in which there are drawers 12. Wien on the one hand the air flow 28
I s channel |l ed through the handl e of the wer and the main air infeed and
renoval 28 on the other hand takes pl ace the back - as can be seen in

emval 28 o d
2ppi i cat i on, CRfitHed SHBUARRAN hat UnRy bYInEUrATE] B B Ui Gefti ti>
exampl ¢ for gl4etly thiNabsigh SO WhialsianagRaRTRREk ahdb0bs WHIHS fotms a

possible to see y~the guide ralls 9 for the drawer 12 as well as
-t he connecti Giin&wensl iHt thee vatbtlee dtawet. h its plug. This figure also
‘makes it clear once again howthe air flows / is channelled through the air
inlet / outlet openings 4 when the equi pnent has been assenbl ed. Any
furniture that is equipped with drawers (particularly netal drawers) is

sui t abl e, whFiged showssa didds sgosiornf of adns&smWhicbthqreiaratch'ams 12t Whenl d
be enphasi sed here again that the housing for a device illustrated in Figs.
1 to 5 can benethe ppedand theair Kowy 28 iscehaangllad thrgpighntheyhaadle of the
necessarily have to he_.el ect.ric ar .el ectronechanical . tical or qnl
Tochan: cal cORPURE A8 Ui miaib it ARG AngddeReRe os  n fhe ek handoigkeshe
facilities pr refore Limted in their

osed.in this invention areshot.th
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application area is 14 for
equi prent usdeawer d2ahy tweldl asctimrcohngctidn hwagd niY iandatheocdblec 80wvith itki s
I nvention can, for exanple, be used in |liquid chromatographs to hold

plug. This figure also makes it clear once again how the air flows / is

channelled through the air inlet / outlet openings 4 when the equipment
has been assembled. Any furniture that is equipped with drawers
(particularly metal drawers) is suitable, whether it is designed for
commercial or private use. It should be emphasised here again that the
housing for a device illustrated in Figs. 1 to 5 can be equipped with any
kind of components, which do not necessarily have to be electric or
electromechanical. Optical or only mechanical components can, for
example, be housed in the chassis too. The facilities proposed in this
invention are not therefore limited in their use to computers or similar data
processing equipment; they can be used for a very wide range of different
kinds of devices, such as multimedia systems or televisions. These
facilities can, for example, also be used, however, for electronic devices or
instruments, such as signal transmitters and testing equipment or
measuring instruments, for example oscillographs, spectrum analysers,

multimeters and technical medical equipment. Another application area is



.their conponents |ike punps, syringes , valves, control and data processing
‘units and the detector. The ducts for the |iquids can be produced in the
chassis material during the noul ding process, so that no tubes of the kind
required in conventional chromatographs are necessary. The housing for a
device in accordance with this invention uf a very |ightweight,

| npact - absorbent housing that is easy to b oduce and guarantees sinple
installation I aTs FRYY S I

dovi ce n suld Sibhes M) aﬁéfﬁtﬁcaé shelfsir” A BSpAE i BoclBREL \Gieh

advant age whes!igRahtisn Ot fof anipl e'dsea %gﬁﬁﬂaw n{diR h%lgmﬁ%ttﬁhdng

t he upper part e chasgis or oIe of

drawer. Tool ghéif e coai di%iﬂ@dhkeewﬁlbsp &% forva!H?@s opeatrl @nda ddtassi s

cl osure - and speC|aI tools are not required at al |

15 List of t peocesstng nagitslarikbrthe tletector. The dorots dfori the l2quids can be

e

Operating and storage area 3 Air channelling ducts 4

Air inlet anprodudest irs the chassis materialrdyring the moulding prqg@sk,u s thatdno
spacing elenments 7 Hol.es for locking the foamplastic part 8
Panel for thtubesonf the kind rgqumd ip conventional ompn@teara Lﬁﬁoﬁ\ret pRCAsSaBer 10

St S| M Sl e
| %aSt c partﬁg@f\g’{%@)t 9 l ' sorben?"\hoﬂ%gl'g;r ﬁ%r{s easy to prehﬁlc':ggaﬁdat €
guarantees s1mple installation of the individual parts. It is just as easy to
dismantle a device in such a housing as it is to assemble it, which is a
major advantage when repairs need to be made. It is dismantled simply by
taking the upper part of the chassis or the whole of the chassis out of the
drawer. Tools are not needed - except possibly for the opening of a chassis

closure - and special tools are not required at all.



18 Drive 19 Connection board 20 Plastic flap

121 Front plate 22 Hand recess 23 Power supply
unit 24, 25, 26 Drives 27 Printed circuit board with conponents
28 Fl ow of incomng / outgoing air (drawer) 29
Furni ture nodul e 30 Cabl e thr1ﬂ§ ug 31 Openi ngs for
Inserting information storage nedia 32 Handl e
16 . IMS 1. Housing for electrical,
el ectronic, {ﬁ%&ﬂgﬁhgﬁe#??ﬂgﬁF%EPﬁéﬁéchanical or other devices for
accomodation in comrercially used furniture, honme furniture or
ot her furnjture Wi t hproidEAYRE S wherein the drawer (12) nade from
netal, a netgllised nmate |JI or material lined with netal fornms a

a .
functional afd integral eratipg gang storags 38 ¢ chassis for hol di ng
conponents o8 a device aAdrchanneIMgr(hjctsair inlet / outlet openings (4),

-projections (1) and | OCkﬁ@&g@douﬁ%?C' ng elenents (6) on the chassis,

the walls and base of th 2) and if necessary an upper
shielding pl &te (15) forloserpart channelling ducts  (3) for

ventilation g purposes.y ocking and spacing elements

7 Holes for locking the foam plastic part

8 Panel for the front of the drawer

9 Guide rail for the drawer

10 Air inlet / outlet space

11 Opening for plug-in boards

12 Drawer

13 Supports and clamping elements

14 Foam plastic parts for controlling the flow of air
15 Shielding plate '

16 Screws / clips

17 Upper part

18 Drive

19 Connection board

20 Plastic flap

21 Front plate

22 Hand recess

23 Power supply unit

24, 25, 26 Drives

27 Printed circuit board with components
28 Flow of incoming / outgoing air (drawer)
29 Furniture module

30 Cable with plug

31 Openings for inserting information storage media

32 Handle



2. Housing for a device according to the introductory section of claim1,
wherein the air channelling ducts (3) that are fornmed by the base,

cover and: f a drawer (12) and by spaces between a
fitted pl zm“l]"ﬂummluﬂl h consists of one part or at |east two parts
(5, 17) and i $ pktovtded with projections 1(61) and | ocki ng and spaci ng

el enments (6), where the base, walls and covers are equipped with air
inlet / outlet openings (4) of differ@g_;AsiM and different shapes and
wherein air channelling ducts (3) are designed to be controllable with
"plastic parts (14) that can be inserted, pushed in, noved around or

adj ust ed. 17 3. Housing for a
devi ce actor demin% dor eléctrival, electronic, préeisionnmiebhapicalt mechanical ( 14)
provided to vary the fTow of air are desi gned for

nmodul ar or otlher dgviees.for atcominodatignfinr ceamumarciallyaused durmiture, one
of clains 1 to 3 wherein the drawer (12) and perhaps .a shiel ding
plate (15) or a homeret afurnifege shi erdi n@therenerfurogute st withy pedrawersd
mat eri al and wherein the air channelling ducts (3) are designed to be
control | abl e by f oam pl astic

nserts. wherein the drawer (12) made from metal, a metallised material or a

material lined with metal forms a functional and integral unit with a

plastic chassis for holding components of a device and

wherein air inlet / outlet openings (4), projections (1) and locking and
spacing elements (6) on the chassis, the walls and base of the drawer
(12) and if necessary an upper shielding plate (15) form air

channelling ducts 3) for ventilation purposes.

2. Housing for a device according to the introductory section of claim 1,

wherein the air channelling ducts (3) that are formed by the base,
cover and / or side walls of a drawer (12) and by spaces between a
fitted plastic chassis which consists of one part or at least two parts
(5, 17) and is provided with projections (1) and locking and spacing
elements (6), where the base, walls and covers are equipped with air

inlet / outlet openings (4) of different sizes and different shapes and

wherein air channelling ducts (3) are designed to be controllable with
plastic parts (14) that can be inserted, pushed in, moved around or
adjusted.



5. Housing for a device according to one of clains 1 to 4, wher ei n
“supports and clanping elenents (13) integrated in the Iovver part (5) of

t he chassi r-drives (18 and 26) and wherein a hinged
and pi vot eﬁlmmmﬂ“mmum flap (20) that is designed to be cl anpabl e
is provided*in®tHe dppér part (17) of thq7cha55|s to | ock and
secure t he drives under neat h : Fbu5|ng for a device

accordi ng togon to .5, sis exanpl e
5 and 17) that “Hiys p{a%habfar 2 onSsvice, toéﬁ&d%ﬁg ﬁ?12) fai SXP

at the front by a front plate (21) with vertical and horizontal
openings (31) for inserting I nformation storage nedia as well as with

ventilation openiwhegeianthe tplastlc parts (14) provided to vary the flow of kr are
“wherein the upper part of the chassis is closed off by a shielding plate

(15) wi t hdesigned venti | at i for o pmoidadar ( d¢ploynient.
Housing for a device according to one of clains 1 to 5, wherei n the
projections (1) provided to conpensate for tol erances

4. Housing for a device according to one of claims 1 to 3,

wherein the drawer (12) and perhaps a shielding plate (15) or a

metallised shielding element consist of a perforated material and

wherein the air channelling ducts (3) are designed to be controllable

by foam plastic inserts.
5. Housing for a device according to one of claims 1 to 4,

wherein supports and clamping elements (13) integrated in the lower
part (5) of the chassis are provided for drives (18 and 26) and

wherein a hinged and pivoted elastic plastic flap (20) that is designed
to be clampable is provided in the upper part (17) of the chassis to

lock and secure the drives underneath it.
6. Housing for a device according to one of claims 1 to 5,

wherein the chassis (for example 5 and 17) that is detachably
connected to the drawer (12) is closed off at the front by a front plate
(21) with vertical and horizontal openings (31) for inserting

information storage media as well as with ventilation openings and



~and to secure and clanp.the plastic chassis in the drawer (12) are made
"fromthe sane material as the chassis, forman integral part of t he

chassi s anﬂlﬂlﬁuu““ﬂ Illtmge-shaped or doubl e wedge- shaped. 8. Housing
for a devi \ bne of clains 1 to 7, wherein a connection

board (19) for “el ect'ti cal “connections is 1Ig)cat ed on t he back
section of the drawer (12) and wherei n an operating and
storage area (2), for exanple for the data storage nedia, is provided
~between the front panel of the drawer (12) and t he front pl ate

21 f th ' : ' ' Ngi f
(21) 0 6 ewheré&ghel liil?1petr h(zart 0f\¥Ré RHass 1§‘cﬁﬁs’éd¢ﬁﬁ§ﬁé’ %Hiél&lggDPRﬂé 0

clains 1 to wnher e air 1nlet and outl et opénings ( or air

i nfl ow and o@IS)I ow ar e wtht angul aryeriilgteion, round,opaniiﬁgs;haped o(4).
elliptical. 10. Housing for a device according to onée of clains 1 to 8,

wherein it is an integral part of office furniture, particularly desks,
19 | aboratory furniture, home furniture or workshop furniture and is
pref erably 'ﬁrovﬁdmﬁmgsfot he deviconaccendingr to( tme afidclaims 1 to 5,

wherein the projections (1) provided to compensate for tolerances
and to secure and clamp the plastic chassis in the drawer (12) are
made from the same material as the chassis, form an integral part of
the chassis and are convex, wedge-shaped or double wedge-shaped.

8. Housing for a device according to one of claims 1 to 7,

wherein a connection board (19) for electrical connections is located
on the back section of the drawer (12) and

wherein an operating and storage area (2), for example for the data
storage media, is provided between the front panel of the drawer (12)
and the front plate (21) of the chassis.

9. Housing for a device according to one of claims 1 to 6,

wherein the air inlet and outlet openings (4) for air inflow and

outflow are rectangular, square, round, slit-shaped or elliptical.
10. Housing for a device according to one of claims 1 to 8§,

wherein it is an integral part of office furniture, particularly desks,



=Mere| n the—hanéke—{SZ) S desi gned for t he purposes of channelling
’ accordi ng to claim 10,

vvherel n comﬂl “I &rﬂnt ers mJI t| nedi a systens, video and r adi 0
equi pnent ng and nonitoring instrunments and | or
t el econmuni cat i ons equi pnrent are | ocated ll it. 12. Housing for a device
according to one of clains 1 to 11, wherein air channel ling ducts (3)

outer val |5 and 1oearepg, fifyfy bome AERGME or oGP SbiepfEianld s

(1) to secure a th asgks as |1 t hi
I“gr ?e[Bly rov1d 255  the?S bottdfl | dravidér e(l(’%) &nd

t he chass S|ng or a device according to on clains 1
to 12, wherein the chassis consisting of at | east one upper part (17)
and one | ower part (5) contains integrated supports and cl anpi ng

el ements as whicreinsthe hgndlea(ﬁﬁ)plwdeﬁgneﬂimplthg purposes of (Channedlihgck
and secure conmponents at one, nor e | evel s. 14.

Housi ng for air. device accordi ng to clalm 13,
11. Housing for a device according to <claim 10,

wherein components of computers, multimedia systems, video and
radio equipment, control, measuring and monitoring instruments and

/ or telecommunications equipment are located in it.
12. Housing for a device according to one of claims 1 to 11,

wherein air channelling ducts (3) are provided between the walls and
base of the drawer (12) and the outer walls and lower part of the
chassis with integrated projections (1) to secure and clamp the

chassis as well as within the chassis.
13. Housing for a device according to one of claims 1 to 12,
wherein the chassis consisting of at least one upper part (17) and one
lower part (5) contains integrated supports and clamping elements as
well as hinged and pivoted clamping elements (20) to lock and secure

components at one, two or more levels.

14. Housing for a  device according to claim 13,



20 %e%a—n—khe—p&r—t—s—% 17) of the chassis, the elastic plastic parts
far controlllﬁmthe ow of air and the elastic plastic flap (20)

.;(r)(r)m IHII[I ﬂmu“""lll ng the drives or |arger conponents are produced

pl astic by moul di ng. 15. Housi ng
for a device according to one of clains iqjo 14, wherein the parts
(5, 17) of the chassis are made frompla c wth a density of

LT o o e e 47 of G e Bl R

according to one

expanded po' yPcSPE&Sh&Bm gtﬁé 169 Dfir 4Hd fl‘h? ?%t?%jﬂe Or 1 p?ggg%ro‘c

clains 1 to wherern the plastic 1s poly

pol yet hyl ene Iotkih® lﬁid‘@lilﬂfim’g HRY dpived CGOTa# 88 cofpUifenté a9¢ Produded O

16, wherein the drawer (12)" and the plastrc chassis formthe housing
for a devi cefromht h aithe channgaing fapldstici es abg ductmouddihg.
wherein the shielding and cover / front panels and plates (8, 15, 21
and / or 30) are held in place by neans of snap closures, screws or

.clips (16) or by _means of an essentially positively Iocked bond,
: 15. "Housing for a device according to one of claims 1 to 14,

wherein the parts (5, 17) of the chassis are made from plastic with a
density of approximately 60 to 80 grams / litre.

16. Housing for a device according to one of claims 1 to 15,
wherein the plastic is expanded polypropylene.
17. Housing for a device according to. one of claims 1 to 16,
wherein the plastic is polyurethane or expanded polyethylene.
18. Housing for a device according to one of claims 1 to 16,

wherein the drawer (12) and the plastic chassis form the housing for a

device with air channelling facilities and ducts and

wherein the shielding and cover / front panels and plates (8, 15, 21
and / or 30) are held in place by means of snap closures, screws or

clips (16) or by means of an essentially positively locked bond.



Hous\mﬂ a device according to one of clains 1 to 18,

21 .
Emhereln t he ﬂu#l H &" ng of at least two parts (5, 17) is
foil or a netallised or electrically

conpl etely

conducti ve film and
wherein this foil or filmhas air inlet %ﬂ? outl et openings (4) at the
necessary pl aces. 20.

Housi ng 99, Iﬁ)usu%ge‘fdnce 0|d1 @'R{eoféjq&ﬂgmlgtfb oné! %Tmc}anﬂsq 1 to 18,

wherein there iIs rate each renovable part, suc
as the lower part (5) and the upper part (17).

wherein the chassis consisting of at least two parts (5, 17) is
completely wrapped in metal foil or a metallised or electrically

conductive film and

wherein this foil or film has air inlet and outlet openings (4) at the

necessary places.
20. Housing for a device according to <claim 19,

wherein there is a separate foil of film for each removable part, such
as the lower part (5) and the upper part (17). ‘



