
EP 0 546 211 B1 Description The invention relates to a chassis of a device,
such as a computer or electronic instrument, for receiving the components
of the device. The components which are typically mounted to such a
chassis, In particular 5   with electronic devices, are printed circuit
boards, storage disks, ventilators, loudspeakers etc. The chassis has the
purpose to hold, mechanically stable, the individual components at a fixed
location inside the device. A chassis according to the prior art typically
comprises a framework having several partitions to which the components are
mounted. The framework itself Is also fastened to the outer housing of the
device. The manufacture of a prior art chassis and housing Is a
comparatively complicated and time-consuming process. 10  For the
manufacture of a metal chassis, metal sheets have to be stamped and bent.
Thereafter, the surfaces of the sheets are treated, for example by
galvanizing, then the sheets are connected to each other by a suitable
connection technique, such as riveting, screwing, welding, or gluing.
Finally, the components are connected to the chassis by fastening elements
like screws or rivets or other connection techniques. It is also known to
use parts of hard plastic for a chassis, but also in this case, the
assembly is complicated and time-consuming 15  since fastening elements
have to be mounted to the chassis, for example by ultrasound welding,
gluing, or pressing. Furthermore, electromagnetic shielding arrangements
have to be provided by covering plastic parts with the conductive material
and/or by fastening metal plates or foils to the chassis. Often, additional
holding components, for instance angle plates, are required to hold a
component at the desired position in the device. In summary, prior art
chassis have a mechanically complicated structure and involve a
time-consuming pro- 20  cedure for the manufacture of the chassis and for
the assembly of the components on the chassis. In particular, known chassis
require the use of mounting tools, such as screw drivers, bending tools,
riveting tools, orwelding tools which make the assembly costly. Relative to
the prior art, the invention solves the object to provide a chassis for a
device, for example an electronic device, which permits a substantially
simplified assembly. 25      According to the invention, the chassis
comprises a support unit of plastic material having recesses which fit the
outer shapes of the components" respectively, with the components being
held In said support unit in a substantially form-locking manner without
requiring fastening elements, and with the components being en- closed by
said support unit when inserted therein. According to an underlying
principle of the Invention, the chassis which holds the components of the
device 30  is completely made of plastic material and furnished with
recesses into which the components fit in a form- locking manner. The
components are thus held in place by the form-fitting connection to the
plastic material without requiring any fastening elements like screws or
rivets or clamps or snap-fits or any connection tech- nique like welding,
soldering; gluing or other permanent connection technique. The assembly of
the device is simply performed by inserting the individual components into
the corresponding recesses. Consequently, the 35  assembly process is
substantially simplified as compared with prior art devices where the
components have to be fastened to the chassis with fastening elements. In
particular, the assembly process does not require special tools; the
assembly can be performed manually just by putting the individual
components into the cor- responding recesses. Furthermore, the assembly
time is substantially reduced relative to the prior art. The present
invention has, among others, the following additional advantages: 40      -
The number of parts constituting the chassis is substantially reduced; the
chassis may consist just of two or even only one part. - The requirements
regarding manufacturing tolerances are smaller than in a prior art chassis
wherein the parts which are to be assembled have to be manufactured with
great precision to ensure accurate joining of the various parts. In the
invention, however, since there is only one (or two) part(s), manufac- 45
turing tolerances are not of such an importance. - The components can
easily be inserted into the chassis from one direction, preferably from
above (in the direction of gravity), no complicated three-dimensional
movements for positioning the components at their places in the chassis are
required. Thus, the assembly process can be fully automated, using, for
example, an assembly robot. 50      - For assembling the chassis, no
assembly instructions are required since the assembly process is self-
explaining as the shapes of the recesses in the chassis correspond to the
contours of the components to be Inserted. - The weight of the chassis is
substantially reduced relative to conventional chassis. According to a
prac- tical example, the weight can be reduced by a factor of 15-20. 55
- The chassis provides for good acoustical insulation, since it surrounds
any noise generating compo- nents. - Air ducts can be formed in the chassis
such that a concentrated air stream can be directed to any heat 



generating components and thus provide for efficient cooling. 2    EP 0 546
211 B1 - The components in the device are protected from mechanical shocks
or vibrations since the chassis material has a damping function. - Due to
the shock-absorbing function of the chassis, the requirements regarding
shock-proof packing of 5        the device during transportation are
reduced. Consequently, a great amount of packing material during
transportation can be saved, resulting in a smaller transport volume and
reduction of potentially eco- logically damaging materials. - The
disassembly is as simple and easy as the assembly, which is advantageous
for a quick and simple exchange of defective components. 10      - The
chassis does not have sharp edges or corners, thus reducing the risk of
injuries. Even though it Is known in connection with in an electronic
device (Hewlett-Packard Model No. HP 8118A "Pulse Pattern Generator") to
surround the ventilator for cooling certain electronic components with an
en- closure made of polyurethane foam, this prior art is based on a
different concept than the present Invention: The purpose of the
polyurethane casing is to absorb the sound generated by the ventilator. The
remaining com- 15  ponents of this known device are fastened to the metal
chassis in the conventional manner using fastening elements. This prior art
has therefore no relationship to the concept of the present invention to
use the plastic material as a load-bearing structure for all components of
the device. The present invention is not limited to electronic devices such
as computers or measuring instruments, but it can be used for any type of
devices which comprise several components which are to be held at a fixed
20  position, for example for optical instruments or for analytical
instruments such as chromatographs. Advantageous embodiments of the
invention are given in the dependent claims: If the chassis carries
electronic components, it is preferred to provide the chassis with
electrically con- ductive material to avoid electrostatic charging. In a
preferred embodiment of the invention, the chassis is manufactured in a
fast and cost-effective way 25  bymouldingfrom a plastic material which can
befoamed. In that way, all recessesforreceiving the components can be
manufactured by a single forming step. At the same time, it is possible to
form ventilation ducts; An alternative for cooling could be to provide a
tube system in the chassis for circulation of a cooling agent and a heat
exchanger for dissipating heat from the cooling agent. The tube system
could simply be embodied as channels moulded in the plastic material of the
chassis. 30      The recesses for receiving the components can be provided
in different planes, one above the other, so that the components can be
arranged not only one beside the other, but also one above the other. This
permits a space-saving arrangement of the components. An advantageous
plastic material is expanded polypropylene. It is a lightweight material,
can be readily moulded Into various shapes, is shock-absorbing and yet has
dimensional stability: Furthermore, polypropy- 35  lene is
temperature-stable and chemically resistant. Also, it can be completely
recycled and is thus econom- ically beneficial. A further contribution to
environmental protection is that the chassis of the invention does not
require compound materials, such as coated metals or plated plastic, so
that easy recycling Is possible. Polypropylene is not the only possible
chassis material. Alternative materials like polyurethane and polyethy-
lene can also be used. 40      Subsequently, an embodiment of the invention
Is described in detail with reference to the drawings. Figure 1    shows in
a partially exploded view a device with a chassis according to the
invention. Figure 2    is a more detailed view of the chassis according to
Figure 1 and the components contained there- in, with the upper part being
removed from the lower part. Figure 3    shows the lower part of the
chassis according to Figure 1, wherein the components have been 45
removed. Figure 1 shows in a partially exploded view an example of a device
having a chassis in accordance with the present invention. The device shown
is a workstation computerfor processing and storing digital data which
typically comprises, among other components, a data processing arrangement,
a data storage disk, and a pow- er supply. The support unit of the chassis
comprises a lower part 1 and an upper part 2 which are both made 50  of
plastic material. The chassis 1, 2 is surrounded by a metal enclosure 3
which is open at its front face and at its rearface such that the chassis
can be put into the enclosure through one of these two openings. In Figure
1, the rear portion of the metal enclosure 3 has been left out in order to
show the chassis 1, 2 more clearly. A 



front shielding plate 4 and a rear shielding plate 5, typically made of
metal, cover the front and rear surfaces of the chassis, respectively.
Afront cover plate 7 and a rear cover plate 8, typically made of a hard
plastic ma- 55  terial, are arranged In front of the shielding plates 4 and
5, respectively. For mounting the shielding plates and cover plates to the
device, the shielding plates 4 and 5 are first inserted in the cover plates
7 and 8, respectively, and thereafter the joint plates 5,8 and 4,7,
respectively, are connected to the enclosure 3 by snap-action by means of
the resilient fastening elements 6. The front cover plate 7 has venting
slots 9 through which cooling air can be drawn into the interior of the
EP 0 546 211 B1 device. The front shielding plate4 has corresponding
openings 10 so thatthe aircan getintothe device through an opening of the
chassis 1, 2 (shown In Figures 2 and 3). The air which has been warmed up
in the interior of the device leaves the chassis 1, 2 through an opening 11
and thereafter streams to the outside through open- 5   ings 12 In the rear
shielding plate 5 and slits 13 in the rear cover plate 8 . The rear cover
plate 8 also comprises several openings 14, 15, etc. in which plugs or
sockets are arranged and through which the device can be connected to other
devices, such as CRT screens, computers, printers. As can be seen from
Figure 1, corresponding openings 16, 17 are also provided in the rear
shielding plate 5. The chassis 1, 2 comprises one big opening 18 at the
location of the openings 14, 15. It would, however, also 10  be possible
that the chassis has plurality of small openings instead of the one big
opening 18. The openings 19,20 and 21 are provided for insertion of the
mains plug which will be shown in more detail In Figure 2. Figure 2 shows
the chassis according to Figure 1 in more detail In a perspective view. The
upper part 2 of the chassis is shown to be removed from the lower part 1.
In the lower part 1 of the chassis, a plurality of electronic and
electro-mechanic components are Inserted as will be explained below. The
upper part 2 con- 15  sists entirely of plastic material and comprises a
plurality of recesses and other structures such that the lower part 1 and
the upper part 2 fit together when the chassis is assembled. For assembling
the chassis, the upper part 2 is placed on top of the lower part 1 by
turning the upper part around an axis along the edge 22 by 180 degrees and
then putting it on top of the lower part. Thus, in the assembled state, the
components in the lower part 1 are covered by the upper part 2. When the
upper part 2 is placed on top of the lower part, the opening 20  11 as
shown in Figure 1 is formed by the recesses in the upper part and in the
lower part designated with the reference numeral 11. In the present
embodiment of the Invention, the parts 1 and 2 are separate from each
other. It would, however, also be possible that the two parts are connected
to each other, for example along the edges 22 and 23, or 24 and 25. The
connection between the two parts could be accomplished through the plastic
material of which the parts consist, i.e., connection would be formed in
the moulding process for 25  the plastic parts. When the two parts are
connected, the upper part may be folded upwards from the lower part like a
hinge. Subsequently, the lower part 1 and the components inserted therein
are described in more detail. As is shown In Figure 2, a printed circuit
board 26 comprising a processor unit 27 is inserted in the lower part 1. In
addition to the processor unit 27, a plurality of other electronic elements
are arranged on the board 26. For 30  the sake of clarity, however, such
elements have been omitted in the drawing. The shape of the board 26 has
been indicated by hatching. The board 26 fits into a corresponding recess
in the plastic material of the part 1. This will be further explained below
with reference to Figure 3. A further component inserted in the part 1 is a
data storage disk 28 which has the shape of a rectangular block. This block
lies in a corresponding recess of the plastic material, which is hidden by
the block 28, but 35  which will be described and shown with reference to
Figure 3. In Figure 2, only the shoulder portion 29 of the plastic part 1
can be seen on which the block 28 rests as well as the portion 30 of the
plastic part 1 which laterally includes the block 28. The shoulder portion
29 and the remaining portions of the plastic part 1 on which block 28 is
arranged have such a height that the front part of the block 28 is arranged
above the printed circuit board 26. That means, the supporting planes for
the board 26 and for the block 28 are arranged one 40  above the other. In
that way, a space-saving arrangement of the components in the device can be
achieved. It is understood that for the assembly of the device, the board
26 is first inserted and thereafter the block 28. A further component of
the device is a ventilator 31 which draws in air from the outside through
venting slots 9 (see Figure 1) and which provides a stream of cooling
airthrough the Interior of the device and thereafter to the outside through
opening 11. The ventilator 31 is arranged in a form-fitting manner in
corresponding 45  recesses in the lower part 1 and in the upper part 2. The
recess in the upper part Is designated with reference numeral 32. Also
arranged in the front part of the chassis is a loudspeaker 33 which fits
into corresponding recesses, such as recess 34 in the upper part 2 of the
chassis. A power supply board 35 (indicated by hatching) 



with several electronic elements, for example capacitors 36, is also
inserted in the chassis. A socket and line filter 37 is held in place in a
fitting recess in the chassis, part of which is the recess 38 in its upper
part 2. 50  Finally, a plug arrangement 39 is inserted at the rear face of
the chassis providing for electric connections to other devices. As an
alternative to a separate plug arrangement, the plugs can also be
permanently fixed to the processor board 26 so that for the assembly of the
device. only a single component, i.e., the board 28 with the attached
connectors 39, has to be inserted into the chassis. In the present
embodiment, the electrical connections between the individual components
arranged in the 55   chassis, for example between the power supply board 35
and the socket and line filter 37, or between the stor- age disk 28 and the
processor board 26 are made by wires or cables. The cables are already
pre-assembled on the components and furnished with a socket or plug which
can be inserted into the component to which an electrical connection has to
be made. For the sake of clarity, the cables have not been shown here. As
an al- ternative to connection with electric cables, it would also be
possible to use optical fibers for transmitting sig- 4    EP 0 546 211 B1
nals between the components. A further possibility for connecting the
components would be to use standar- dized connectors associated with the
components, respectively, or a data bus system. For assembling the device
shown in Figure 1, the following steps are performed: First, the components
5   like the processor board 26, the power supply board 35, and the plug
arrangement 39 are assembled, whereby the plug assembly 39 can be
permanently fixed to the board 26. Then, these components are inserted into
the corresponding recesses in the lower part 1 of the chassis. What is
Important is that the components are held in place In the chassis in a
form-fitting manner without requiring any fastening elements or other
connec- tion technique such as welding or soldering. Thus, the assembly of
the device is substantially simplified. In 10  particular, no tools are
required for the assembly step just mentioned and the assembly time is
reduced con- siderably. Once the components have been inserted, either
manually or by means of a robot the upper part 2 of the chassis is placed
on the lower part 1, then the chassis 1, 2 is inserted into the metal
enclosure 3, and finally, the shielding and cover plates 4, 5, 7, 8 are
attached by snap-action. Figure 3 shows the lower part 1 of the chassis
according to Figure 2, with all the components shown in 15  Figure 2 being
removed. Thus, Figure 3 shows the chassis before the assembly. The part 1
is manufactured in a single piece from plastic material, for example by a
moulding process. Figure 3 demonstrates how the components of the device
are held in the plastic part 1. First, it is explained how the processor
board 26 is held by the chassis: The edges of the board 26 lie upon the
surfaces 41a, 41b, 41c, 41d, 41e, and 41f. All these surfaces are arranged
in a common plane which is somewhat elevated from the bottom of the part 1.
The rea- 20  son for this elevation is to provide some clearance for parts
of the board 26 which project downwards. The board 26 is held laterally by
vertical walls in the plastic material which are arranged perpendicularly
to the plane defined by the surfaces 41a-f. Such vertical walls are denoted
with reference numerals 42a, 42b, 42c, 42d. The walls 42a and 42d
furthermore comprise projections 60a, 60b, 60c which mate with
corresponding re- cesses in the printed circuit board 26 and thus
contribute to the position fixation of the board 26 In the chassis. 25
The disk 28 lies on the horizontal shoulder portion 29, elevated from the
plane defined by surfaces 41a-. e. The disk 28 is laterally held by the
walls 43a, 43b, 43c. The ventilator 31 is inserted in the recess 44 which
fits its contours. Similarly, the loudspeaker 33 is arranged in a
form-locking manner in the recess 45. The power supply board 35 rests on
the supporting surfaces 46a-g and is laterally enclosed by vertical walls
such as 47a and 47b. The socket and line filter 37 fits into the recess 48.
30      Also indicated in Figure 3 is the air stream In the interior of the
device produced by the ventilator 31. A part 51 of the stream flows across
the circuit board 26 through an air duct formed by the chassis elements 30,
40 and 55, 56. Another part 50 of the air stream flows through air duct
formed by chassis elements 30, 55 and 55, 56. From there, both streams flow
through the compartment in which the power supply board 35 is arranged to
the outside via opening 11. It is understood that the lower part 1 or the
upper part 2 of the chassis 35   may comprise additional elements which
form air ducts in order to direct cooling air to electronic elements which
have to be cooled. As an alternative to cooling with an air stream as in
the shown embodiment, it would also be possible to design the chassis
completely enclosed without air exchange with the environment and to
provide a tube sys- tem in the chassis wherein a cooling agent is
circulating. The tube system would be connected to a micro heat 40
exchanger for dissipating heat from the coolant agent to the environment.
The tube system can be provided In the chassis material, i.e., the chassis
can be moulded with integrated channels forming the tube system. 



As mentioned above, the lower part 1 and the upper part 2 of the chassis
are completely made of a plastic material. The chassis preferably is
manufactured as a moulded piece using a form which is the negative matrix
of the structures in the lower and the upper part of the chassis, for
example the structures shown in Figure 45  3. An alternative method for
producing structures like those shown in Figure 3 would be milling the
desired structures out of a solid plastic material. The moulding process is
of course advantageous with regard to speed and cost efficiency. The
plastic material for the chassis may be, for example, expanded
polypropylene (EPP). This material as such is known, and is used as, for
example, packing material. For the production of a EPP chassis according 50
to the present invention, the following steps are performed: First, the
polypropylene granules are foamed up according to a known method to produce
polypropylene beads. The granules contain carbon which ensures that the
final plastic material has an electric conductivity sufficient to avoid
electrostatic charging of the chassis. Then, the beads are blown with a
pressure of about 4 bar into the form, whereby the form corresponds to the
desired structures in the chassis. This step leads to a volume 55
reduction. In the subsequent step, vacuum is applied so that the volume
increases again and the beads assume the shape of the form. Then, hot water
vapour of about 180 degrees centigrade is blown in, causing coales- cence
of the beads at their surfaces (cross-linkage). After that, the form is
opened and the foam part is re- moved. Finally, the formed part is
tempered. Expanded polypropylene has several advantageous properties which
make it suitable as the plastic ma- 5    EP 0 546 211 B1 terial for a
chassis according to the invention. For example, it has high-dimensional
stability, and yet it is re- silientand thus energy absorbent This ensures
a shock-absorbing mounting of the components in the chassis. The
deformability or resilience of the plastic material can be influenced by
the density of the material. Accord- 5   ing to a practical example of a
chassis, the density of the polypropylene is in a range of about 60 to 80
grams/liter which provides good dimensional stability and at the same time
a good shock-absorbing effect. The density range of 25-80 gramstliter may
also be used for certain applications. By varying the density, the hardness
and the shock-absorbing characteristics can be adjusted to the specific
application: the smaller the density, the softer the material, resulting in
better shock-absorbing quality. Another advantage of polypropy- 10  lene Is
its temperature stabilltywhich is important when the components carried
bythe chassis develop a large amount of heat. It has been found out,
however, that during continuous operation, the temperature of the com-
ponents in a chassis of the invention is even somewhat lower than in a
conventional device having the same components. The reason is that due to
the air ducts which can be formed in the chassis, a more directed stream of
cooling air can be produced. Another advantage of polypropylene is that it
can be completely recycled. 15     It is understood that expanded
polypropylene is not the only possible plastic material having advantageous
properties which make it suitable for use as a chassis according to the
invention. Other plastic materials with dimensional stability and a certain
resilience can also be used as the chassis material. Alternative materials,
even though not quite as satisfactory as polypropylene In all respects, are
polyurethane or polyethylene. Par- ticularly plastic materials which are
mouldable in order to produce the chassis in one (or two) part(s) are pre-
20  ferred. The term "plastic material used herein denotes a light material
having shock-absorbing quality and di- mensional stability, and is
preferably a synthetic, mouldable material. It is understood, however, that
the con- cept of the Invention could also be realized with materials of
biological origin. If any inflammable plastic material is used for the
chassis and if the components in the chassis may gen- 25  erate a hazardous
amount of heat when a malfunction of the device occurs, for example if the
ventilatorfalls, a fire precaution can be to provide a carbon dioxide
cartridge within the device. Such a carbon dioxide cartridge is coupled to
a heat sensor which senses the temperature and causes the carbon dioxide to
be released if a certain temperature is exceeded, so that any fire or
smouldering is extinguished. The embodiment described above in connection
with Figures 1-3 is only one of many possible examples 30  how the
invention can be realized. It is a specific arrangement of
electromechanical components. In a device wherein other components are
used, particularly if they have different contours (e.g., larger or smaller
printed circuit boards), the chassis would have to be designed such that
these components fit into the chassis in a form-locking manner. The
components shown in Figure 2 are those which are typically used in a
workstation computer, but it is understood that the invention can be
realized with any type of components which need not 35  necessarily, be of
electric or electromechanical nature. For example, optical components could
also be pro- 



vided in the chassis, or purely mechanical components. Thus, it would be
possible to provide metal sheets at one or several locations in the chassis
to shield components which radiate disturbing electromagnetic waves. Such a
sheet would be placed in a corresponding recess of the plastic chassis. The
invention cannot only be used in computers or other data processing
devices, but in many different 40  kinds of devices. For example, it can be
used in electronic devices or instruments, such as signal sources, test and
measuring devices, e.g., oscilloscopes, spectrum analyzers, multimeters,
and in devices of medical electronics. Furthermore. the invention can be
used in devices for entertainment electronics (audio, video), and in
household appliances. Afurther field of use for the invention are lightwave
test equipment, such as opt- ical reflectometers, and optical signal
sources. In optical instruments, the invention has the additional advan- 45
tage that any disturbing effects of background  radiation can be avoided,
since components sensitive to such radiation can be enclosed by appropriate
design of the chassis such that background radiation cannot impinge on
them. Such unwanted background radiation in prior art devices may, for
example, originate from light re- flections from walls or other parts in
the device. The suppression of background radiation is still Improved if
the chassis is provided with dark (light-absorbing) material such as carbon
which, in an embodiment of the 50  invention, is anyhow used to prevent
electrostatic charging of the chassis. Another field of use is that of
equipment for analytical chemistry. For example, a chassis according to the
invention could be used in a liquid chromatograph to carry its components,
such as pumps, syringes, valves, control and data processing units,
detector. The channels for the liquids can be formed in the chassis
material by the moulding process, so that no tubes as in conventional
chromatographs are required. Using polypropy- 55  lene as the chassis
material is particularly advantageous since it is chemically inert to the
solvents typically used in liquid chromatography. For all the
above-mentioned devices, the invention provides a light-weight,
shock-absorbing chassis which is easy to manufacture and which ensures a
simple assembly of the components. Equally simple as the as- sembly is the
disassembly of such a device which may be required for repairing the
device. Such disassembly 6    EP 0 546 211 B1 is accomplished just by
taking the components out of the chassis. Exceptfor opening an enclosure of
the chas- sis, for example a metal enclosure, no tools are required. 5
Claims 1.  A chassis of a device, for example an electronic device, wherein
the device comprises a plurality of com- ponents, for example printed
circuit boards (26,35), storage disks (28), ventilators (31), etc., and
wherein 10      the chassis supports the components of the device, the
chassis comprising a support unit (1,2) of plastic material having recesses
(41,42,60; 46,47; 29,43; 32,44) which fit the outer shapes of the
components, respectively, with the components being held in the
corresponding recesses, respectively, due to the form-fitting con- nection
of the components with the plastic material, thus making the use
offastening elements for mount- 15      ing the components unnecessary, and
with the components being enclosed by said support unit when inserted
therein. 2.  Achassis as in claim 1, wherein the plastic material
isfurnished with electrically conductive material which is sufficiently
conductive to prevent electrostatic charging. 20 3.  A chassis as in claim
1 or 2, wherein the support unit comprises: a) a lower part (1) into which
the components (26,35,28,31) can be inserted when assembling the chas- sis,
and b) an upper part (2) for the form-fitting covering of the lower part
(1) with the inserted components. 4.  A chassis as in claim 3, wherein the
lower part and the upper part are movably connected to each other along an
edge such that the upper part can be turned up for accessing the components
inserted in the lower part. 5.  A chassis as in any of the preceding
claims, wherein the support unit comprises ventilation ducts (30,40; 30
55,56) formed in the plastic material. 6.  A chassis as in claim 5, wherein
a ventilator (31) is arranged in a ventilation duct such that the stream of
air generated by the ventilator flows past components which are to be
cooled. 35  7. A chassis as in any of the claims 1 to 4, comprising a tube
system for circulation of a cooling agent and 



a heat exchanger connected to the tube system. 8.  A chassis as in any of
the preceding claims, wherein recesses are formed in different planes (41 ;
29), one plane being arranged above the other, so that components (26,28)
can be stacked one above the 40      other. 9.  A chassis as in any of the
preceding claims, wherein the support unit (1,2) is manufactured by
moulding. 10. A chassis as in any of the preceding claims, wherein the
plastic material has a density of approximately 60-80 g/l. 45 11. A chassis
as in any of the preceding claims, wherein the plastic Material is expanded
polypropylene. 12. Use of a chassis as in any of the claims 1 to 11 in an
optical device. 50  13. Use of a chassis as in any of the claims 1 to 11 in
a device for analytical chemistry, for example a liquid chromatograph,
wherein channels for transporting liquids are provided in the plastic
material. 14. A device comprising a chassis as in any of the preceding
claims, wherein the plastic chassis is enclosed in a metal housing (3). 55
Patentanspruche 1. Chassis eines Gerites, beispielsweise eines
elektronischen Gerites, beiwelchem das Gerat eine Vielzahl 7    EP 0546 211
B1 is accomplished just by taking the components out of the chassis. Except
for opening an enclosure of the chas- sis, for example a metal enclosure,
no tools are required. 5 Claims 1.  A chassis of a device, for example an
electronic device, wherein the device comprises a plurality of com-
ponents, for example printed circuit boards (26,35), storage disks (28),
ventilators (31), etc., and wherein 10      the chassis supports the
components of the device, the chassis comprising a support unit (1,2) of
plastic material having recesses (41,42,60; 46,47; 29,43; 32,44) which fit
the outer shapes of the components, respectively, with the components being
held in the corresponding recesses, respectively, due to the form-fitting
con- nection of the components with the plastic material, thus making the
use of fastening elements for mount- 15      ing the components
unnecessary, and with the components being enclosed by said support unit
when inserted therein. 2.  Achassis asin claim 1, wherein the
plasticmaterial isfurnished with electrically conductive material which is
sufficiently conductive to prevent electrostatic charging. 20 3.  A chassis
as in claim 1 or 2, wherein the support unit comprises: a) a lower part (1)
into which the components (26,35,28,31) can be inserted when assembling the
chas- sis, and b) an upper part (2) for the form-fitting covering of the
lower part (1) with the inserted components. 25  4.  A chassis as in claim
3, wherein the lower part and the upper part are movably connected to each
other along an edge such that the upper part can be turned up for accessing
the components inserted in the lower part. 5.  A chassis as in any of the
preceding claims, wherein the support unit comprises ventilation ducts
(30,40; 30       55,56) formed in the plastic material. 6.  A chassis as in
claim 5, wherein a ventilator (31) is arranged in a ventilation duct such
that the stream of air generated by the ventilator flows past components
which are to be cooled. 35   7.  A chassis as in any of the claims 1 to 4,
comprising a tube system for circulation of a cooling agent and a heat
exchanger connected to the tube system. 8.  A chassis as in any of the
preceding claims, wherein recesses are formed in different planes (41 ;
29), one plane being arranged above the other, so that components (26,28)
can be stacked one above the 40       other. 9.  A chassis as in any of the
preceding claims, wherein the support unit (1,2) is manufactured by
moulding. 10. A chassis as in any of the preceding claims, wherein the
plastic material has a density of approximately 60-80 g/l. 



11. A chassis as in any of the preceding claims, wherein the plastic
material is expanded polypropylene. 12. Use of a chassis as in any of the
claims 1 to 11 in an optical device. 50   13. Use of a chassis as in any of
the claims 1 to 11 in a device for analytical chemistry, for example a
liquid chromatograph, wherein channels for transporting liquids are
provided in the plastic material. 14. A device comprising a chassis as in
any of the preceding claims, wherein the plastic chassis is enclosed in a
metal housing (3). 55 Patentanspruche 1. Chassis eines Gerates,
beispielsweise eines elektronischen Gerates, bei welchem das Gert eine
Vielzahl 7    111111111111111111111111111111 EP 0546 211 BI               *
C   L  M   S * von Komponenten umfaMt, zum Beispiel Leiterplatten (26, 35),
Speicherplatten (28), Ventilatoren (31), usw., und bel welchem das Chassis
die Komponenten des Gerates tragt, wobei das Chassis eine Tragereinheit
(1,2) aus Kunststoffrnaterial umfait, die Ausaparungen (41,42,60, o
46, 47; 29, 43; 32, 44) aufweist, die jeweils an die guBeren Formgebungen
der Komponenten angepast sind, wobei die Komponenten jeweils in den
entsprechenden Aussparungen aufgrund der formschlOssigen Verbindung der
Komponenten mit dem Kunststoffrnaterial gehalten werden, so daS keine
Befestigungs- elements zur Montage der Komponenten erforderlich sind, 10
und wobei die Komponenten von der Trigereinheit umschlossen werden, wenn
sie hierin eingesetzt sind. 2.  Chassis nach Anspruch 1, wobei das
Kunststoffmaterial mit elektrisch leitifihigem Material ausgestattet ist,
das ausrelchend leitfahig ist, um eine elektrostatische Aufladung zu
verhindern. 16  3.  Chassis nach Anspruch I oder 2, wobeJ die Tragereinheit
aufweist a) ein unteres Tell (1), in das die Komponenten (26, 35, 28, 31)
beim Zusammenbauen des Chassis eingestzt werden k6nnen, und b) ein oberes
Tell (2) fOr die pa~genaue Abdeckung des unteren Tells (1) mit den
eingesetzten Kom- ponenten. 20 4.  Chassis nach Anspruch 3, wobei das
untere Teil und des obere Tell miteinander entlang elner Kante be- weglich
verbunden sind, so dal das obere Tell fOr elnen Zugriff auf die in dem
unteren Teil eingesetzten Komponenten hochgeschwenkt werden kann. 5.
Chassis nach einem dervorhergehenden Ansprflche, wobei
dieTrAgereinheitLflftungskandle (30,40; 55, 25      56) aufwelst, die in
dem Kunststoffmaterial ausgeformt sind. 6.  Chassis nach Anspruch 5, wobei
sin Ventilator (31) in einem Luiftungskanal so angeordnet ist, daR der von
dem Ventilator erzeugte Luftstrom Ober Komponenten fuhrt, die zu kOhlen
sind. 30  7.  Chassis nach einem derAnsprache I bis 4 mit elnem
Rohrensystem zurZirkulation eines Kuhimittels und einem Warmetauscher, der
mit dem Rohrensystem verbunden ist. 8.  Chassis nach einem der
vorhergehenden AnsprOche, wobei Aussparungen-in unterschiedlichen Ebenen
(41; 29) ausgeblidet sind, wobei eine Ebene oberhalb der anderen:angeordnet
Ist, so daB Komponenten 35      (26, 28) Obereinander angeordnet werden
konnen. 9. Chassis nach einem der vorhergehenden Anspruche, wobei die
Tragereinhelt (1, 2) durch Formpressen hergestelit wird. 4   10. Chassis
nach elnem der vorhergehenden AnsqrOche, wobei der Kunststoff eine Dichte
von annahernd 60-80 9/1 hat. 11. Chassis nach einem der vorhergehenden
AnsprOche, wobei das Kunststoffmnaterial expandiertes Poly- propylen Ist.
45  12. Verwendung eines Chassis nach einem der Ansprfche I bis 11 in einem
optischen Gerat. 13. Verwendung eines Chassis nach einem derAnspruche I bis
11 in einem GeritfOrdie analytische Chemie, zum Beispiel einem
Flussigkeitschromatographen, bei welchem Kanale fOr den Transport von
Flflssigkei- ten in dem Plastikmaterial vorgesehen sind. 50 14.
Geritmitelnem Chassis nach einem dervorhergehenden Anspruche, beiwelchemdas
Kunststoffchassis von elnem Metallgehiuse (3) umschlossen ist. 



55   Revendications 1. Chassis pour un dispositif, par exemple un
dispositif electronique, dans lequel le dispositif comprend plu- sieurs
composants, par exemple des cartes A circuit imprime (26, 35), des disques
memoire (28), des ventilateurs (31), etc ., et dans lequel le chAssis
supporte les composants du dispositif, 8    EP 0 546 211 B1
11111111111111111111111111111111111 * C   L   M   S * le chassis comprenant
une unite support (1, 2) en matiere plastique comportant des logements (41,
42, 60; 46, 47; 29, 43; 32, 44) qui s'ajustent, respectivement, avec les
formes ext6rieures des composants, 6             avec les composants
maintenus, respectivement, dans les logements correspondants A cause de la
liaison formant ajustage des composants avec la matiere plastique, rendant
ainsl inutile l'utilisation d'el6ments de fixation pour le montage des
composants, et avec les composants maintenus enfermes par ladite unitM
support quand its sont Inser6s dedans. 10  2.  ChAssis selon la
revendlcation 1, dans lequel la matiere plastique est recouverte avec une
matlere conductrice de l'6lectricit6 qui est suffisamment conductrice pour
6viter les charges 6elctrostatiques. 3.  Chassis selon la revendication 1
ou la revendication 2, dans lequel l'unit6 support comprend: a) un 6l6ment
Infbrieur (1) dans lequel les composants (26, 35, 28, 31) peuvent etre
inseres lors de I'assemblage du chassis, et b) un element sup~rieur (2)
pour recouvrement, sous une forme ajust~e, de la partle inferieure (1) avec
les composants inseres. 4. ChAssis selon la revendication 3, dans lequel la
partie inferieure et la partle superleure sont raccordees 20      I'une &
l'autre de fagon mobile le long d'un bord de sorte quo la partie supeileure
pout etre relovee pour 20       acceder aux composants inseres dans la
partie inferieure. 5. Chassis selon l'une quelconque des revendications
precedentes, dans lequel l'unite support comprend des canaux de ventilation
(30, 40 ; 55, 56) formes dans la matiere plastique. 25 6. Chassis selon la
revendlcation 5, dans lequel un ventilateur (31) est agence dans un canal
de ventilation de sorte que le flux de l'air prodult par le ventilateur
passe aupres des composants qui doivent Atre re- froidis. 7.  Chassis selon
l'une quelconque des revendications I a 4, comprenant un systbme tubulaire
pour la cir- 30       culation d'un agent de refroidissement, et un
echangeur de chaleur raccorde au systeme tubulaire. 8. Chassis selon l'une
quelconque des revendications precedentes, dans lequel des logements sont
formes dans differents plans (41, 29), un plan etant agence au-dessus de
l'autre, de sorte que les composants (26, 28) peuvent Otre empilbs l'un
au-dessus de l'autre. 35 9. Chassis selon l'une quelconque des
revendications precedentes, dans lequel l'unite support (1, 2) est fa-
briqube par moulage. 10. Chassis selon l'une quelconque des revendications
precedentes, dans lequel la matiere plastique a une >   <         masse
volumique d'approximativement 60-80 g1l 11. Chassis selon l'une quelconque
des revendications precedentes, dans lequel la matiere plastique est du
polypropylene expanse. 12. Utilisation d'un chassis selon l'une quelconque
des revendications I a 11 dans un dispositif optique. 45 13. Utilisation
d'un chassis selon l'une quelconque des revendications I A 11 dans un
dispositif pour analyse chimique, par exemple un chromatographe en phase
liquide, dans lequel des canaux pour l'ecoulement des liquides sont situes
dans la matiere plastique. 50   14. Dispositif comprenant un chassis selon
lune quelconque des revendications precedentes, dans lequel le chassis en
matiere plastique est enferme dans un boitier metallique (3). 55    


