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Module Support Structure
Claims

1. Module support structure for printed circuit boards
which can be inserted on guide rails and having electrical
or electronic components, comprising

- two parallel side walls (3);

- at least four parallel module rails (4) made from
anodized aluminum or an anodized aluminum alloy
connecting the side walls (3) and bearing the guide rails
(7);

- at least one seating surface (12) on each front module
rail (4) for one or more front plates (9),

- wherein the seating surfaces (12) are, at least in
sections, freed from their anodized layer through

mechanical removal.

2. The module support structure of claim 1, characterized
by protrusions (18) on the seating surfaces (12) which are
mechanically removed to free the seating surfaces (12) from
their anodized layer in the regions of the protrusions

(18) . .
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The invention concerns a nodul e support structure for printed circuit
boards which can be inserted on guide rails and having electrical or

el ectroni c conponents. The nodul e support structure conprises two parall el
side walls and at | east four parallel nodule rails connecting the side
wal | s and bearing the guide rails. El ectronic circuits, in particular
digital ones, have increasingly |lower swftching thresholds and are
sensitive to interfering anbient radio frequency fields. For this reason,
nodul e support structures having printed circuit boards bearing this kind

of sensitive,cifcui S [ | T ds this end, one
uses radio f édﬁgﬁé@éé%%?é%mgsﬁgeﬁg#?gggﬁ%e3%%e?i%ﬁ% }oﬁﬁ?ééheet netal as
wel | as rearcitoystiser Shéd| th nghat t the espdeletvaihs e(4 prang cadfbghreduency

fields in the region_of the front glate i s, however, nore problematic since
i ndi vi dual @as extruded profiled structures.

4. The module support structure of any one of the claims 1
through 3, characterized in that the front module rails (4)
each have a groove (11) opened towards the front side of

the module support structure (1) for accepting a threaded-

hole-strip.

5. The module support structure of any one of the claims 1
through 4, characterized in that a resilient contact band
(19) can be pushed onto the seating surface (12) of the

front module rail (4).

6. The module support structure of claim 5, characterized
in that the resilient contact band (19) has a substantially

U-shaped cross section.

7. The module support structure of claim 6, characterized
in that the resilient contact band (19) bears inwardly bent

clamping edges.

8. The module support structure of any one of the claims 5
through 7, characterized in that the resilient contact band
(19) consists essentially of a plurality of equal sections
between each of which an intended breaking-location (24) is

disposed.

9. The module support structure of any one of the claims 5
through 8, characterized in that the front module rails (4)

each have, behind their seating surfaces (12), an upper
oE T :
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printed circuit boards should be renpovable at any time. Particularly when
the nodul e support structure does not have a conmon front pl ate extending
over the entire width of the nodul e support structure, rather accepts

pl ug-in nodul es having the inserted printed circuit boards nmounted to

i ndi vidual front plates, the gaps between the front plates and the nodul e
support structure cause special'problens,3particularly at the nodule rails.

engagement groove (13) and a lower engagement groove (14),
wherein the resilient contact band (19) engages behind the
seating surfaces (12) at both sides to snap into the

engagement grooves (13,14).

10. The module support structure of claim 9, characterized
in that the resilient contact band (19) consists

- essentially of sheet metal the upper and lower edges
(20,21) of which are bent-away in such a manner that they
engage into the respective engagement groove (13,14) of the

module rail (4).

11. The module support structure of any one of the claims 1
through 10, characterized in that the resilient contact

bands (19) comprise a plurality of contact elements.

12. The module support structure of claim 11, characterized
in that the resilient contact bands (19) have a plurality
of break-outs (22) resiliently facing the front of the
module support structure (1) as well as a plurality of

contact spikes (23) facing the seating surface (12).

13. The module support structure of any one of the claims 1
through 12, characterized in that the module rails (4) have
mounting grooves (15) the inner surfaces of which are, at

least in sections, freed from their anodized layer by means

of mechanical removal.

14. The module support structure of claim 13, characterized
by protrusions (18) in the mounting grooves (15) which are
mechanically removed to free the mounting grooves (15) from

their anodized layer in the region of the protrusions (18).
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- 2- Shi el ding of the vertical gaps between the individual front plates
and between the sideward front plates and the side walls is usually
effected using resilient elements as e.g. described in the patent
publication DE 41 10 800 Cl, due to the applicant. Herein, resilient
metallic elenents are placed on the legs of a U shaped front plate which
each press against the neighboring front plate or against the side wall of
t he nodul e support structure when the plug-in nmodule is inserted to thereby
effect the required | ow resi stance area contact. D ffering approaches
have been taken for shielding the horizontal gap between the front plates

and the cover _and, fl oor. sheets. The cover and fl oor sheets are usually
15. The module support structure of any one of the claims

13 or 14, characterized in that resilient elements (26) are
provided for which can be clamped in the mounting grooves
(13) to contact the module rails (4) with border strips

(28) of a cover (29) or of a floor.
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contacted to the four modul e rails which each seat in the corners of the
side walls and connect the side walls to each other. A low resistance
contact is simultaneously provided between the front plates and the two
front nodule rails to effect conplete over-all shielding. Known in the
art fromDE 41 26 576 Al is a nodul e support structure with nodule rails
having a groove opened towards the front g de of the nodule support
structure for accepting a threaded-hole-strip and at |east one seating
surface for the front plate. Resilient elenments are provided for which are
inserted into the open grooves of the nodule rails and seat in w dened
portions of the grooves in front of the threaded-hole-strip. These
resilient elenents have an angled strip which protrudes beyond the grooves
of the nmodule rails in the forward direction and is pushed-in towards the
t hr eaded- hol e-strip

Description

The invention concerns a module support structure for

printed circuit boards which can be inserted on guide rails
and having electrical or electronic components. The module
support structure comprises two parallel side walls and at
least four parallel module rails connecting the side walls

and bearing the guide rails.

Electronic circuits, in particular digital ones, have
increasingly lower switching thresholds and are sensitive
to interfering ambient radio freQuency fields. For this
reason, module support structures having printed circuit
boards bearing this kind of sensitive circuitry must be
shielded at all sides. Towards this end, one uses radio
frequency sealed side walls and upper and lower sheet metal
as well'as rear covers. Shielding with respect to
interfering radio frequency fields in the region of the
front plate is, however, more problematic since individual
printed circuit boards should be removable at any time.
Particularly when the module support structure does not
have a common front plate extending over the entire width
of the module support structure, rather accepts plug-in
modules having the inserted printed circuit boards mounted
to individual front plates, the gaps between the front
plates and the module support structure cause special

problems, particularly at the module rails.
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-3 ) by the front plates in opposition to a resilient elastic force. A
contact elenent is known in the art from DE 296 02 426 Ul

Shielding of the vertical gaps between the individual front
plates and between the sideward front plates and the side
walls is usually effected using resilient elements as e.q.
described in the patent publication DE 41 10 800 Cl1l, due to
the applicant. Herein, resilient metallic elements are
placed on the legs of a U-shaped front plate which each
press against the neighboring front plate or against the
side wall of the module support structure when the plug-in
module is inserted to thereby effect the required low

resistance area contact.

Differing approaches have been taken for shielding the
horizontal gap between the front plates and the cover and
floor sheets. The cover and floor sheets are usually
contacted to the four module rails which each seat in the
corners of the side walls and connect the side walls to
each other. A low resistance contact is simultaneously
provided between the front plates and the two front module

rails to effect complete over-all shielding.

Known in‘the art from DE 41 26 576 Al is a module support
structure with module rails having a groove opened towards
the front side of the module support structure for
accepting a threaded-hole-strip and at least one seating
surface for the front plate. Resilient elements are
provided for which are inserted into the open grooves of
the module rails and seat in widened portions of the
grooves in front of the threaded-hole-strip. These
resi;ient elements have an angled strip which protrudes
beyond the grooves of the module rails in the forward

direction and is pushed-in towards the threaded-hole-strip
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whi ch seats in the groove, opening towards the front, of a nodule rail and
+s disposed in front of the threaded-hole- strip. The contacting is thereby
‘effected via equidistantly di sposed contact spikes projecting in a forward
direction beyond the nodule rail. One must however assure, when
contacting the front plates as well as the cover and floor sheets to the
nodul e rails of the nodul e support structyre, that electrical contact is
not inpaired by oxidation layers. This is'the case both for direct contact
bet ween the conponents as well as when utilizing an internediate resilient

el ement . u raj u ngi tigl Ly ] d gl num
profiled strggtéggsfk ﬁghﬁgggéﬁegﬁaﬁ?ggfﬁg§ggsF? %rﬁgéégggﬁthgﬁgE g;mﬁng,
punchi ng or flortéing. The

A contact element is known in the art from DE 296 02 426 Ul
which seats in the groove, opening towards the front, of a
module rail and is disposed in front of the threaded-hole-
strip. The contacting is thereby effected via equidistantly
disposed contact spikes projecting in a forward direction

beyond the module rail.

One must however assure, when contacting the front plates
as well as the cover and floor sheets to the module rails
of the module'support structure, that electrical contact is
not impaired by oxidation layers. This is the case both for
direct contact between the components as well as when

utilizing an intermediate resilient element.

Module rails usually consist essentially of extruded
aluminum profiled structures which are mechanically post-
processed through sawing, punching or drilling. The
naturally occurring oxide layer of untreated aluminum is
very thin so that the surface of extruded aluminum profiled
structures is unavoidably scratched during mechanical post-
processing. Moreover, the naturally occurring oxide layer
cannot prevent further irregular oxidation of the untreated
aluminum profiled structures during transport or storage so
that a generally undesirable surface is formed. In order to
counteract this problem, the profiled aluminum structures
are usually anodized directly following their manufacture.
An anodized surface can be mechanically post-processed

without scratching.
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naturally occurring oxide |ayer of untreated alumnumis very thin so that
the surface of extruded alum num profiled structures is unavoi dably
scratched during nmechanical post- processing. Mreover, the naturally
occurring oxide |ayer cannot prevent further irregular oxidation of the
untreated al um num profiled structures during transport or storage so that
a generally undesirable surface is formed8 In order to counteract this
problem the profiled alum num structures are usually anodi zed directly
followi ng their manufacture. An anodi zed surface can be nmechanically

post - processefd Wb BAYL1 8GR aLERWNGtivity of a contact to aluminum having

a naturally developed oxide layer is adequate for shielding
against radio frequency alternating fields. The transition
resistance of an anodized aluminum surface is, however, too
large. For this reason, two differing types of module
support structures have been provided for in prior art:
module support structures without shielding having anodized
aluminum module rails, and shielded module support
structures with which, following mechanical post-
processing, the originally anodized module rails are
completely chemically freed from their anodized layer in a
caustic solution. This required double storage by the
module support structure manufacturer with regard to the
module rails. Moreover, it is nearly impossible to
retroactively shield a module support structure having

anodized module rails.

It is therefore the underlying purpose of the invention to
provide a module support structure of the above mentioned
kind with module rails having resistant surfaces which are
nevertheless easily adapted for use in a module support
structure shielded against interfering radio frequency
fields.

This purpose is achieved by a module support structure

having the features of claim 1.

Advantageous configurations and improvements in the

invention can be extracted from claims 2 through 15.

The module support structure in accordance with the

invention therefore comprises two parallel side walls and
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-4- The el ectrical conductivity of a contact to alum num having a
natural |y devel oped oxide |ayer is adequate for shielding against radio
frequency alternating fields. The transition resistance of an anodized

al um num surface is, however, too large. For this reason, two differing
types of modul e support structures have been provided for in prior art:
nodul e support structures w thout shield%ng havi ng anodi zed al um num nodul e
rails, and shielded nodul e support structures with which, follow ng
mechani cal post- processing, the originally anodized nodule rails are

conpl etely QEeﬂéS§£|foﬁEeEQrBiQﬂltﬂ@&ﬁl@”?gkigdmhaée%rbﬂ AnbAYSEILC

solution. This required double storage b
aluminum or an anodized alumlnum alloy connecting the side

walls and bearing the guide rails with printed circuit
boards which can be inserted and removed. At least one
seating surface is provided on each front module rail for
one or more front plétes. In accordance with the invention,
these seating surfaces are, at least in sections, freed
from their anodized layer through mechanical removal. In
the simplest case, the_mechanical femoval can be effected

through milling or polishing.

The module support structure in accordance with the
invention therefore comprises module rails which
substantially maintain their anodized surfaces but which
nevertheless - by means of a simple mechanical processing
step — can be utilized for module support structures which
are shielded against interfering radio frequency fields.
Manufacturers of module support structures can thereby
avoid both the chemical removal of anodized layers as well
as the double storing of module rails. At the same time,
one has the advantage that the module rails of shielded
module support structures remain substantially anodized so
that their surfaces remain uniform and resistant. These
module rails even allow a retroactive shielding of module

support structures which were initially unshielded.

It is particularly advantageous when the anodized module
rails have protrusions in the regions which are to be
mechanically freed from the anodized layer. Mechanical
removal of the protrusions allows for simple removal of the

anodized layer without changing the final dimensions of the

module rail.
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modul e support structure manufacturer with regard to the nodule rails.
Noreover, it is nearly inpossible to retroactively shield a modul e support
structure having anodi zed nodul e rails. It is therefore the underlying
purpose of the invention to provide a nodule support structure of the above
mentioned kind with nodule rails having resistant surfaces which are
neverthel ess easily adapted for use in a fgpdul e support structure shiel ded
against interfering radio frequency fields. Thi's purpose is achieved by a
nodul e support structure having the features of claim1.

It is particularly advantageous to manufacture the mounting
rails as extruded profiled structures. Manufacturing as
extruded profiled structures facilitates highly precise,
simple formation of the protrusions in accordance with the
invention. A continuous mechanical removal process, such as
e.g. continuous milling, can subsequently be used to easily

even-out these protrusions with equally high precision.

In order to mount the front plates to the module rails, the
front module rails can each have a groove opened towards

the front side of the module support structure. A threaded-
hole-strip is inserted into this groove into which mounting

bolts for the front plate pieces can be screwed.

It is particularly advantageous when resilient contact
bands can be placed onto seating surfaces of the front
module rails freed in sections from their anodized layer to
assure the necessary low resistance contact for shielding
against interfering radio frequency fields. This type of
resilient contact band can be retroactively placed onto the
seating surface to effect shielding of a module support
structure even at a later point in time. The resilient
contact bands preferentially have substantially U-shaped
cross sections with inwardly bent clamping edges to
facilitate snapping onto the seating surfaces of the module

rails.

In the event that the resilient contact bands consist
essentially of a plurality of equal sections between each

of which an intended breaking location is disposed, they
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AdvéntageoUs configurations and inprovenents in the invention can be
extracted fromclains 2 through 15. The nodul e support structure in
accordance with the invention therefore conprises two parallel side walls
and

11

can be manufactured in a continuous manner and shortened to
the required length in each case fbr sealed radio frequency
shielding of a module support structure. The intended
breaking locations allow the resilient contact band to be
broken-off by hand to the desired length.

It is preferred when the front module rails each have,
behind their seating surfaces, an upper engagement groove
and a lower engagement groove, wherein the resilient
contact bands engage behind the seating surfaces at both
sides to snap into the engagement grooves. When the
resilient contact bands consist essentially of flat sheet
metal, the upper and lower edges of which are bent over in
such a manner that they engage into the respective
engagement groove of the module rails, the intrinsic
elasticity of the sheet metal secures the resilient contact

bands to the module rails.

The resilient contact bands preferentially comprise a
plurality of contact elements. These contact elements
preferentially consist essentially of break-outs
resiliently facing the front of the module support
structure as well as contact spikes facing the seating
surface. The resilient structure of the break-outs
guarantees that the front plates must be moved towards the
modules rails in opposition to a resilient force. The
break-outs are thereby elastically deformed and penetrate
into the surface of the inside of the front plates to
secure electrical contact. At the same time, the sharp-
edged contact spikes on the back of the resilient contact

bands are pushed against the seating surface of the module

rails to secure contact to the module rails.
Th1s Sheet Has Been Replaced
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at least four parallel nodule rails nmade from anodi zed al um num or an

anodi zed al um num al |l oy connecting the side walls and bearing the guide
rails with printed circuit boards which can be inserted and renoved. At

| east one seating surface is provided on each front nodule rail for one or
nore front plates. In accordance with the invention, these seating surfaces
are, at least in sections, freed fromtheiy anodi zed | ayer through
mechani cal renoval. In the sinplest case, the nechanical renpbval can be
effected through mlling or polishing. The nodul e support structure in
accordance with the invention therefore conprises nodule rails which

substanti al | mai ntai n_ their anodi zed_surfaces but whi ch nevert hel es
means of a s¥ FEowERhbeR caf E?SCE§§F%be§FeEOnt€§F Béngﬁlﬁﬁz &aFoﬁﬁﬁG&ule

support Sthﬁéeéfth@iﬁB break-outs and contact spikes also has
additional advantages. The seating surface of the front
module rails simultaneously serves, in module support
structures equipped with plug-in modules, as a contact
surface for plug-in module removal means. When a plug-in
module is removed, removal forces occur assuming values of
easily 100 N and more. When the removal means thereby seats
against the seating surface of the front module rails, the
resilient contact bands, made from flat sheet metal, cannot
be damaged. A suitable formation of the break-outs, e.g.
with a substantially vertical cut and two triangular leaf
springs bent-away therefrom which can be elastically
deformed up to seating on the seating surface, can also
prevent damage by the removal means to the break-outs in

the resilient contact band.

The module rails in accordance with the invention can, in
addition to the smooth seating surface sections for
contacting of the front plates, also have mounting grooves,
e.g. for the cover plates whose inside surfaces are
likewise, at least in sections, freed from their anodized
layer to thereby also provide excellent contact at these

locations.

Particular manufacturing advantages result when the
mounting grooves are also provided with protrusions in the
regions which are to be mechanically freed from the
anédized layer. These protrusions can be milled-off without

changing the final dimensions of the mounting grooves.
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are shiel ded against interfering radio frequency fields. Manufacturers of
rodul e support structures can thereby avoid both the chem cal renoval of
anodi zed | ayers as well as the double storing of nodule rails. At the sane
time, one has the advantage that the nodule rails of shielded nodul e
support structures remain substantially anodized so that their surfaces
remain uni formand resistant. These nodulgyrails even allow a retroactive
shi el ding of nodul e support structures which were initially unshiel ded.

It is particularly advantageous when the anodi zed nodul e rails have

protrusions anrkhgabeai eBatwbitihgabs LOotbp BReBENbsaAll Woltterd shiem tike
anodi zed | ayer. Mechanical renoval of the protrusions allows for sinple

renoval of thEBeameunEéngl ayepvei tloat moMakdngg reid fisnpredierendiiaid wf the

modul e raiI'facilitated by resilient elements which can be clamped into

the mounting groove. These resilient elements effect the
low resistance contact, needed for shielding against
interfering radio frequency fields, also between the module
rails and the top sheet or floor sheet. The resilient
elements can be retroactively placed into the mounting
grooves to effect shielding of a module support structure

at a later time.

An embodiment of the invention is more closely described

below with reference to the accompanying drawing.

Figure 1 shows a schematic view of a module support

structure;

Figure 2 shows a perspective view of a section of a front

module rail;

Figure 3 shows a side view of a section of a front module

rail;

Figure 4 shows the contacting of a module rail with a front

plate;

Figure 5 shows a cut through a resilient contact band which

is snapped onto a module rail;

Figure 6 shows the contacting of a module rail with a front
plate and the top plate.
—_—
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-6- It is particularly advantageous to manufacture the nmounting rails
as extruded profiled structures. Manufacturing as extruded profiled
structures facilitates highly precise,

14

Figure 1 shows a perspective schematic view of a module
support structure 1 for acceptance of printed circuit
boards 2 having electronic components (not shown). The
module support structure 1 shown comprises two side walls 3
and four module rails 4 which connect the side walls 3 and
are attached to same via mounting bolts 5. The module rails
4 have slotted holes 6 disposed in a particular separation
pattern into which upper and lower guide rails 7 can be
inserted. Each guide rail 7 has a guide groove 8 for
acceptance of the printed circuit boards 2. The printed
circuit board 2 shown, illustrated in a shortened manner
for reasons of clarity, is mounted to a front plate 9 and
forms, together therewith, a plug-in module 10. The front
plates 9 can be mounted to the front module rails 4 by

means of an open groove 11.

The upper and lower plates as well as a rear cover and
additional front plate elements, which must also clearly be
present to effect shielding against interfering radio

frequency fields, are not shown in figure 1.

Figure 2 shows a perspective view of a module rail 4. The
module rail 4 has a forwardly opened groove 11 into the
inner widened region of which a threaded-hole-strip (not
shown) is inserted. The module rail 4 has a smoothly milled
seating surface 12 below the groove 11. An upper engagement
groove 13 and a lower engagement groove 14 are disposed
behind the seating surface 12. A mounting groo&e 15 for
mounting a cover plate is also located in the module rail
4, in addition to the forwardly opened groove 11. This

mounting groove 15 also has smoothly milled contact

surfaces 16.
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sinble formati on of the protrusions in accordance with the invention. A

conti nuous nechani cal renoval process, such as e.g. continuous mlling, can
subsequently be used to easily even-out these protrusions with equally high
preci sion. In order to mount the front plates to the nodule rails, the

front nodule rails can each have a groove opened towards the front side of
t he nodul e support structure. A threaded- hole-strip is inserted into this
groove into which nmounting bolts for the]f%ont pl ate pieces can be screwed.
It is particularly advantageous when resilient contact bands can be pl aced
onto seating surfaces of the front nodule rails freed in sections from
their anodi zed | ayer to assure the necessary |ow resistance contact for
shielding against interfering radio frequency fields. This type of

Figure 3 shows the side view of the module rail 4
represented in figure 2 in the form of an intermediate
product prior to the smooth milling of the seating surface
12 and contact surfaces 16. Protrusions 18 can be seen on
the seating surface 12 as well as on an additional contact
surface 17, both of which are disposed at the front of the
module rail 4 and are indicated with dashed lines. The
anodized layer which otherwise covers the surface of the
module rails 4, is removed from the seating surface 12 and
the additional contact surface 17 via continuous milling-
off of the protrusions 18. The contact surfaces 16 of the
mounting groove 15, likewise indicated with dashed lines,
are similarly provided with protrusions 18 which are
milled-off to contact the cover plate (not shown) with the

module rail 4.

Figure 4 schematically shows the contacting of a module
rail 4 to a front plate 9 of a plug-in module 10. A module
rail 4 is thereby shown which forms the front lower edge of
a module support structure 1. For this reason its profile
is disposed mirror symmetrically relative to that of the
front upper module rail 4 shown in figures 2 and 3. As in
figures 2 and 3, the module rail 4 shown in figure 4 also
has a forwardly opened groove 11 for acceptance of a
threaded-hole-strip which can be inserted into the inner
widened region of the groove 11. A mounting bolt (not
shown) can be passed through a mounting opening in the
front plate 9 and be screwed into a threaded hole of the

threaded-hole-strip.
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resilient contact band can be retroactively placed onto the seating surface
tto ef fect shielding of a nodul e support structure even at a later point in
time. The resilient contact bands preferentially have substantially
U-shaped cross sections with inwardly bent clanping edges to facilitate
snappi ng onto the seating surfaces of the nodule rails. In the event that
the resilient contact bands consi st esseg&ially of a plurality of equal
sections between each of which an intend breaki ng | ocation is disposed,

t hey

The module rail 4 has a smoothly milled seating surface 12
above the groove 1l. An upper engagement groove 13 and a
lower engagement groove 14 can be seen behind this seating
surface 12. A resilient contact band 19 seats on the
seating surface 12 and consists essentially of a flat
stainless steel sheet the upper 20 and lower 21 edges of
which are bent-over inwardly to engage into the upper
engagement groove 13 and lower engagement groove 14,
respectively. The resilient contact band 19 is solely
connected to the module rail 4 through snapping onto the

seating surface 12.

The resilient contact band 19 has forwardly facing break-
outs 22 which provide the electrical contact to the front
plate 9 as well as contact claws 23 facing the seating
surface 12 to secure electrical contact to the module rail
4. Each break-out 22 consists essentially of a vertical cut
and two triangular leaf springs bent-away therefrom and
having sharply pointed edges. When the front plate 9 is
pushed towards the module rail 4, the leaf springs of the
break-outs 22 are elastically deformed. Their sharply
formed edges penetrate through a possible oxide layer on
the front plate 9. In the example shown, the contact spike
23 is configured as a sharp-edged material protuberance and
seats at the intended breaking location 24 between two

identical sections of the resilient contact band 19.

Figure 5 illustrates the snapping of a resilient contact
band 19 onto a module rail 4. The resilient contact band
19, having the break-outs 22 and contact spikes 23, is
initially placed into the upper engagement groove 13 of the

module rail 4 at its upper doubly bent edge 20. The
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-7- can be manufactured in a continuous manner and shortened to the |
nguired | ength in each case for sealed radio frequency shielding of a

ul e support structure. The intended breaking |l ocations allowthe
resilient contact band to be broken-off by hand to the desired | ength. It
is preferred when the front nodule rails each have, behind their seating
surfaces, an upper engagenent groove and_a | ower engagenent groove, wherein.
the resilient contact bands engage behi nd 't he seating surfaces at both

likewise doubly bent lower edge 21 of the resilient contact
band is then snapped into the lower engagement groove 14
with the assistance of the slanted abutment 25. The
resilient contact band 19 then seats on the seéating surface
12 of the module rail 4 and is firmly held by the intrinsic

elasticity.

Figure 6 shows the side view of a front upper module rail 4
which also has a mounting groove 15, in addition to the
groove 11 for mounting the front plate 9. For radio
frequency shielding, a resilient contact band 19 is snapped
onto the seating surface 12 to secure contacting of the
front plate 9 to the module rail 4. A resilient element 26
is clamped into the mounting groove 15 and seats on the
smoothly milled contact surface 16 of the module rail 4.
The resilient element 26 has an inward split resilient
tongue 27 by means of which a cornered border strip 28 of a
cover 29 is contacted in a resilient manner. The cover 29
is thereby connected to the module rail 4 in an
electrically conducting manner via the resilient element
26.
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sides to snap into the engagenent grooves. Wien the resilient contact bands
consi st essentially of flat sheet nmetal, the upper and | ower edges of which
are bent over in such a manner that they engage into the respective
engagenent groove of the nodule rails, the intrinsic elasticity of the
sheet netal secures the resilient contact bands to the nodule rails. The
resilient contact bands preferentially comprise a plurality of contact

el enents. These contact elenents preferentially consist essentially of
break-outs resiliently facing the front of the nodul e support structure as
wel | as contact spikes facing the seating surface. The resilient structure
of the break-outs guarantees that the front plates nust be noved towards
the nodules rails in opposition to a resilient force. The break-outs are
thereby elastically deformed and penetrate

Summary of Reference Symbols

module support structure
printed circuit board
side walls |
module rails

mounting bolts

slotted holes

guide rails

guide groove

0w 0o 3 o U W N -

front plate

=
o

plug-in module

|l
|

groove (in 4)

[
N

seating surface

=
w

upper engagement groove

[
8

lower engagement groove

o
(8]

mounting groove
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into the surface of the inside of the front plates to secure electrical
contact. At the sane tine, the sharp- edged contact spi kes on the back of
the resilient contact bands are pushed agai nst the seating surface of the
nodul e rails to secure contact to the nodule rails.

19

26 resilient element
27 resilient tongue
28 border strip

29 cover
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Configuration of the resilient contact bands as flat sheet nmetal having
break-outs and contact spikes also has additional advantages. The seating
surface of the front nodule rails sinultaneously serves, in nodul e support
structures equi pped with plug-in nodules, as a contact surface for plug-in
nodul e renoval nmeans. Wen a plug-in nodule is renoved, renoval forces
occur assum ng val ues of easily 100 N angonnre. When t he renoval neans

t hereby seats agai nst the seating surfacé€ of the front nodule rails, the
resilient contact bands, made fromflat sheet netal, cannot be danaged. A
suitable formation of the break-outs, e.g. with a substantially verti cal
cut and two triangular |eaf springs bent-away therefromwhich can be

el astically deformed up to seating on the seating surface, can al so prevent
damage by the renpoval neans to the br%%y-out% in the resilient contact
band. strac

A module support structure for printed circuit boards 2
which can be inserted on guide rails 7 and having
electrical or electronic components is proposed which
comprises two paralle; side walls 3 and at least four
module rails 4 for bearing the guide rails 7. The module
rails 4 consist essentially of anodized aluminum or an
anodized aluminum alloy and have, at their front side, at
least one seating surface 12 for one or more front plates
9. To effect electrical contacting, the module rails 4 are,
in sections, mechanically freed, preferentially of
protrusions 18 initially disposed on the seating surfaces

12, from the anodized layer.

For improved electrical contacting, resilient contact bands
19 are preferentially utilized which can be snapped onto

the seating surfaces 12 of the module rails 4.

(Figure 3)
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The nodule rails in accordance with the invention can, in addition to the
snmoot h seating surface sections for contacting of the front plates, also
have mounti ng grooves, e.g. for the cover plates whose inside surfaces are
| i kew se, at |east in sections, freed fromtheir anodi zed | ayer to thereby
al so provide excellent contact at these | ocations. Parti cul ar

manuf acturi ng advantages result when the nounting grooves are al so provided
with protrusions in the regions which are to be mechanically freed fromthe
anodi zed | ayer. These protrusions can be m |l ed-off w thout changing the
final dinensions of the nounting grooves.

Fig. 1

1

This Sheet Has Been Replaced




-9- Avreliable contacting of a top sheet or a bottom sheet in the nounting
groove of a nounting rail is preferentially facilitated by resilient

el enents which can be clanped into the nounting groove. These resilient

el ements effect the | ow resi stance contact, needed for shielding agai nst
interfering radio frequency fields, also between the nodule rails and the
top sheet or floor sheet. The resilient elenents can be retroactively

pl aced into the nounting,grooves to effect shielding of a nodule support

structure 11 16

N

]
-\

\

18 < l

12 1% 13 N

Fig. 3
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at a later time.” An enbodinment of the invention is more closely described

below with reference to the acconpanyi ng draw ng. Figure 1 shows a
schematic view of a nodul e support structure; Figure 2 shows a
perspective view of a section of a front nodul e rail; Figure 3
shows a side view of a section of a front nodul e rail;

1 —9

Fig. &

" i
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Figﬁre 4 shows the contacting of a nodule rail wth a front pl at e;

Figure 5 shows a cut through a resilient contact band which S
snapped onto a nodul e rail; Figure 6 shows the contacting of a nodul e
rail with a front pl ate and the top plate.

29

NLLLL L7777 777777,

28
27
26

U
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Fig. 6
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- 10- Figure 1 shows a perspective sehematic view of a nogs 2101010) 1N
structure 1 for acceptance of printed circuit boards 2 hav?ﬁ&ﬁﬁﬁeiﬂﬁgﬁlgHEET
conponents (not shown). The nodul e support structure 1 shoywn{conprises two
side walls 3 and four nodule rails 4 which connect the sidg mak]? BEB NG9S
attached to sane via nounting bolts 5. The nodule rails 4 hay otted

hol es 6 disposed in a particul ar sepasation pattern into wWji ch—tpper—and

| ower .guide rails 7-can be inserted. Each guide rail 7 has|a guide groove 8

A\1%4

for acceptance of the printed circuit boards 2. The printed circurt board 2
shown, illustrated in a shortened manner for reasons of clarity, is nounted

to a front plate 9 and
P MODULE SUPPORT STRUCTURE

Description

" The invention concerns a module support structure for
printed circuit boards which can be inserted on guide rails
and having eiectrical or electronic components. The module
suppdrt structure comprises two parallel side walls and at
least four parallel module rails connecting the side walls

and bearing the guide rails.

Electronic circuits, in particular digital ones, have
increasingly lower'switching thresholds and are sensitive
to interfering ambient radio frequency fields. For this
reason, module support structures having printed circuit
boards bearing this kind of sensitive circuitry must be
shielded at all sides. Towards this end, one uses radio
frequency sealed side walls and upper and lower sheet metal
as well as rear covers. Shielding with respect to
interfering radio frequency fields in the region of the
front plate is, however, more problematic since individual
printed circuit boards should be removable at any time.
Particularly when the module support structure does not
-have a common front plate extending over the entire width
of the module support structure, rather accepts plug-in
modules having the inserted printed circuit ‘Boards mounted
to individual front plates, the gaps between the front
plates and the module support structure cause special

problems, particularly at the module rails.



forms, together therewith, a plug-in nodul-e 10. The front pl ates-8 LS A ———
smounted to the front nodule rails 4 by nmeans of an open groove%ﬁ?»ﬁzfﬁh&i JHng
upper and |ower plates as well as a rear cover and additional if Fort—prate
el enents, which nust also clearly be present to effect shiel dijng g? FEB'BSS
interfering radio frequency fields, are not shown in figure 1. g

shows a perspective view of a nodule rajl _4. The nodule rail 4 has-a——--
forwardly opened groove 11 into the inmer w dened region of mhich a

t hreaded- hol e-strip (not shown) is inserted. The nodul e rail fres—a
smoot hiy n | 1.gd S83ting SWhLAGR 12 sl quthpograare bl i3 UARRY, 1engagerent
groove 13 and™a OVer engagenen groov are I'Sposed e seati ng
surface 12. Alamest ang @erweenlThieOsideward front plates and the side

walls is usually effected using resilient elements as e.g.
described in the patent publication DE 41 10 800 Cl, due to

J—

the applicant. Herein, resilient metallic elements are
placed on the legs of a U?shaped front plate which each
press against the neighboring front plate or against the
side wall of the module support structure when the plug-in
module is inserted to thereby effect the required low

resistance area contact.

Differing approaches have been taken for shielding the
horizontal gap between the front plates and the cover and
floor sheets. The cover and floor sheets are usually
contacted to the four module rails which each seat in the
corners of the side walls and connect the side walls to
each other. A low resistance contact is simultaneously
provided between the front plates and the two front module

rails to effect complete over-all shielding.

Known in the art from DE 41 26 576 Al is a module support
structure with module rails having a groove opened towards
the front side of the module support structure for
accepting a threaded-hole-strip and at least one seating
surface for the front plate. Resilient elements are
provided for which are inserted'into the'open grooves of
the module rails and seat in widened portioﬁs of the
grooves in front of the ﬁhreaded—hole—strip. These
resilient elements have an angled strip which protrudes
beyond the grooves of the module rails in the forward

direction and is pushed-in towards the threaded-hole-strip



nDuntlng a cover plate is also located-in the nodule rail 4, |nuqﬂdlf1nn ta
the forwardly opened groove 11. This nounting groove 15 al so hé&{@bﬁ@fhkyi §FE
mlled contact surfaces 16.

08 FEB 1398

_3_

by the front plates in opposition to a resilient elastic

force.

A contact element is known in the art from DE 296 02 426 Ul
which seats in the groove, opening towards the front, of a
module rail and is disposed in front of the threaded-hole-
strip. The contacting is thereby effected via equidistantly
disposed contact spikes projecting in a forward direction

beyond the module rail.

One musE'however assure, when contacting the front plates
as well as the cover and floor sheets to the module rails
of the module support structure, that electrical contact is
not impaired by oxidation layers. This is the case both for
direct contact between the components as well as when

utilizing an intermediate resilient element.

Module rails usually consist essentially of extruded
aluminum profiled structures which are mechanically post-
processed through sawing, punching or drilling. The
naturally occurring oxide layer of untreated aluminum lS
very thin so that the surface of extruded aluminum proflled
structures is unavoidably scratched during mechanical post-
processing. Moreover, the naturally occurring oxide layer
cannot prevent further irregular oxidation of the untreated
aluminum profiled structures during transport or storage so
that a generally undesirable surface is formed. In order to
counteract this problem, the profiled aluminum structures
are usually anodized directly following their manufacture.
An anodized surface can be mechanically post-processed

without scratching.



Figure 3 shows the side view of the nodule-rail 4 represented dn:fi-gus *E!égﬁéf

I'n the formof an internedi ate product prior to the snooth mi’ F.g:ofﬂ"hgjg::

seating surface 12 and contact surfaces 16. Protrusions 18 can ibe seen on

the seating surface 12 as well as on an additional contact s rfad&%;thbmga

of which are disposed at the front of the nodule rail 4 and grd indicated

w th dashed |ines. The anodized | ayer wyi ¢ch ot herwi se covers |t he SUrTace of

the nodule rails 4, is renoved fromthe—seating surface 12 arld.the

addi tional contact surface 17 via continuous mlling- off of thi5 i keu
rotrusions 18. The contact surfaces 16 of the nounting groove , |ikew se

Pndi cated wi tRedg ﬁEHrFFﬁis?OaﬁlBC§iLmLFarP§ Ar 69ngagtuwtehapudinysi baging

which are m Ll gde@bf119 HQQEﬁﬁﬁe&hgx§8¥eia9£?tfs(gagqﬁgggn%o@ﬁEHiEESiHBdUle

rail 4.

against radio frequency'alternating fields. The transition
resistance of an anodized aluminum surface is, however, too
large. For this reason, two differing types of module
support structures have been provided for in prior art:
module support structures without shielding having anodized
aluminum module rails, and shielded module support
structures with which, following mechanical post-
processing, the originally anodized module rails are
completely chemically freed from their anodized layer in a
caustic solution. This required double storage by the
module support structure manufacturer with regard to the
module rails. Moreover, it is nearly impossible to
retroactively shield a module support structure having

anodized module rails.

It is therefore the underlying purpose of the invention to
provide a module support structure of the above mentioned
kind with module rails having resistant surfaces which are
nevertheless easily adapted for use in a module support
structure shielded against interfering radio frequency
fields.

This purpose is achieved by a module support structure
having the features of claim 1.

Advantageous configurations and improvements in the

invention can-be extracted from claims 2 through 15.

The module support structure in accordance with the

invention therefore comprises two parallel side walls and



Figure 4 schematically shows the contacting of a nodule rail 440 g 0k s
plate 9 of a plug-in nodule 10. A nodule rail 4 is thereby Sﬁﬁﬁd?ﬁﬁfﬁﬁgigﬁggT
forms the front | ower edge.of a nodul e support structure 1. {Faf this reason
its profile is disposed mirror symretrically relative to that |of @h&THr 1858
upper nodule rail 4 shown in figures 2 and 3. As in figures {2 jand 3, the
nmodul e rail 4 shown in figure 4 also hag a forwardly opened {groove TII Tor
acceptance of a threaded-hole-strip whith can be inserted into the inner

wi dened region of the groove 11. A mounting bolt (not shown) Can be passed
through a mauntRg+OREALNPakB11BE AHANLePLaLIEsImARE BRoRCRAWAG zk@l O a

t hreaded hol e of the threaded-hole-strinp.
aluminum or an anodized aluminum alloy connecting the side
walls and bearing the guide rails with printed circuit
boards which can be inserted and removed. At least one
seating surface is provided on each front module rail for
one or more front plates. In accordance with the invention,
these seating surfaces are, at least in sections, freed
from their anodized layer through mechanical removal. In
the simplest case, the mechanical removal can be effected

through milling or polishing.

The module support structure in accordance with the
invention therefore comprises module rails which
substantially maintain their anodized surfaces but which
nevertheless - by means of a simple mechanical processing
step - can be utilized for module suppbrt structures which
are shielded against interfering radio frequency fields.
Manufacturers of module support structures can thereby
avoid both the chemical removal of anodized layers as well
as the double storing of module rails. At the same time,
one has the advantage that the module rails of shielded
module support structures remain substantially anodized sg
that their surfaces remain uniform and resistant. These
module rails even allow a retroactive shielding of module

support structures which were initially unshielded.

It is particularly advantageous when the anodized module
rails have protrusions in the regions which are to be .
mechanically freed from the anodized layer. Mechanical
removal of the'protrusions.allows for simple removal of the
anodized layer without changing the final dimensions of the

module rail.



-12- The nodule rail 4 has a snmoothly. m-lled seating surface 12 above the
groove 11. An upper engagenent groove 13 and a | ower engage _~§”%g99%e‘iﬁ¥EE7
can be seen behind this seating surface 12. A resilient cont g ikt
seats on the seating surface 12 and consists essentially of ja 1 at

stainl ess steel sheet the upper 20 and |l ower 21 edges of whijch af§ FEB 1393
bent-over inwardly to engage into the ugper engagenent groovie {13 and | ower
engagenent groove 14, '

It is particularly advantageous to manufacture the mounting
rails as extruded profiled structures. Manufacturing as
extruded profiled structures facilitates highly precise,
simple formation of the protrusions in accordance With the
invention. A continuous mechanical removal-process, such as
e.g. continuous milling, can subsequently be used to easily

even-out these protrusions with equally high precision.

In order to mount the front plates to the module rails, the
front module rails can each have a groove opened towards

the front side of the module support structure. A threaded-
hole-strip is inserted into this groove into which mounting

bolts for the front plate pieces can be screwed.

It is particularly advantageous when resilient contact
bands can be placed onto seating surfaces of the front
module rails freed in sections from their anodized layer to
assure the necessary low'resistance contact for shielding
against interfering radio frequency fields. This type of
resilient contact band can be retroactively placed onto the
seating surface to effect shielding of a module support
structure even at a later point in time. The resilient
contact bands preferentially have substantially U-shaped
cross sections with inwardly bent clamping edges to
facilitate snapping onto the seating surfaces of the module

rails.

In the event that the resilient contact bands consist
essentially of a plurality of equal sections between each

of which an intended breaking location is disposed, they



respectively. The resilient contact band 19 is solely connec
snodul e rail 4 through snapping onto the seating surface 12.

contact band 19 has forwardly facing break- outs 22 which pr
el ectrical contact to the front plate 9 as well as contact c
the seating surface 12 to secure electrical contact to the n
Each break-out 22 consists essentially of _a vertical cut and

REREAGEENT SHEET
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| eaf springs bent-away therefrom and having sharply pointed

edges. Wien the

front plate 9 is pushed towards the nodule rail 4, the |eaf

springs of the

br eak- outs 22Zaar ®echasuifaatthredefior Bedontigivoushaapne f e dRdaemhed to

penetrate through a. possible oxide layer on the front plate .
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breaking locations allow the resilient contact band to be

broken-off by hand to the desired length.

It is preferred when the front module rails each have,

behind their seating surfaces, an upper engagement groove

and a lower engagement groove, wherein the resilient

contact bands engage behind the seating surfaces at both

sides to snap into the engagement grooves. When

the

resilient contact bands consist essentially of flat sheet

metal, the upper and lower edges of which are bent over in

such a manner that they engage into the respective

engagement groove of the module rails, the intrinsic

elasticity of the sheet metal secures the resilient contact

bands to the module rails.

The resilient contact bands preferentially comprise a

plurality of contact elements. These contact elements

preferentially consist essenﬁially of break-outs

resiliently facing the front of the module support

structure as well as contact spikes facing the seating

surface. The resilient structure of the break-outs

guarantees that the front plates must be moved towards the

modules rails in opposition to a resilient force. The

break-outs are thereby elasticaily deformed and

penetrate

into the surface of the inside of the front plates to

secure electrical contact. At the same time, the sharp-

edged contact spikes on the back of the resilient contact

bands are pushed against the seating surface of

rails to secure contact to the module rails.

the module




i dentical sections of the resilient contact band 10. Figure 5 iIIustrétes

the snapping of a resilient contact band 19 onto a nodul e ragt+—4%

resilient contact band 19, having the break-outs 22 and cont
is initially placed into the upper engagenment groove 13 of t
4 at its upper doubly bent edge 20. The

..._8_...
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Configuration of the resilient contact bands as flat sheet

metal having break-outs and contact spikes also has

additional advantages. The seating surface of the front

module rails simultaneously serves, in module support

structures equipped with plug-in modules, as a contact

surface for plug-in module removal means. When a plug-in

module is removed, removal forces occur assuming values of

easily 100 N and more. When the removal means thereby seats

against the seating surface of the front module rails, the

resilieﬁt'contact bands, made from flat sheet metal, cannot

be damaged. A suitable formation of the break-outs, e.q.

with a subétantially vertical cut and two triangular leaf

springs bent-away therefrom which can be elastically

deformed up to seating on the seating surface, can also

prevent damage by the removal means to the break-outs in

the resilient contact band.

The module rails in accordance with the invention can, in

addition to the smooth seating surface sections for

contacting of the front plates, also have mounting grooves,

e.g. for the cover plates whose inside surfaces are

likewise, at least in sections, freed from their anodized

layer to thereby also provide excellent contact at these

locations.

Particular manufacturing advantages result when the

mounting grooves are also provided with protrusions in the

regions which are to be mechanically freed from the

anodized layer. These protrusions can be milled-off without

changing the final dimensions of the mounting grooves.




| i kewi se doubly bent |ower edge 21 of the resilient contact b
snapped into the | ower engagenent groove 14 with the assistan

T e et |
ioflmeni T SHEET

sl anted abutnent 25. The resilient contact band 19 then seats| an the
seating surface 12 of the nodule rail 4 and is firmy held b thegigntprgi@?%
elasticity. Figure 6 shows the side view of a front upper ule rai

whi ch also has a nounting groove 15, ingaddition to the grooye TI for
nounting the front-plate 9. For radio ffequency shielding, aljresilient
contact band 19 is snapped onto the seating surface 12 to secure contacting

of the front plmild ablled doratidiiee dfid thp AR lorend RItBatsiet Sin

clanped into the nmounting groove 15 and seats on the i
the mounting groove of a mounting rail is preferentially

facilitated by resilient elements which can be clamped into
the mounting groove. These resilient elements effect the
low resistance contact, needed for shielding against
interfering radio frequency fields, also between the module
rails and the top sheet or floor sheet. The resilient
elements can be retroactively placed into the mounting
grooves to effect shielding of a module support structure

at a later time.

An embodiment of the invention is more closely described

below with reference to the accompanying drawing.

Figure 1 shows a schematic view of a module support

structure;

Figure 2 shows a perspective view of a section of a front

module rail;

Figure 3 shows a side view of a section of a front module

rail;

Figure 4 shows the contacting of a module rail with a front
plate; -

Figure S shows a cut through a resilient contact band which

is snapped onto a module rail;

Figure 6 shows the contacting of a module rail with a front

plate and the top plate.




snmoothl'y milled contact surface 16 of the nodule rail 4. The

element 26 has an inward split resilient tongue 27 by neans o

cornered border strip 28 of a cover 29 is contacted in a resi
The cover 29 is thereby connected to the nodule rail 4 in an
conducting manner via the resilient elenent 26.

REPLACEMENT SHEET - 10 - 14

Figure 1 shows a perspective schematic view of a

esilient
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module

support structure 1 for acceptance of printed circuit

boards 2 having electronic components (not shown).

The

module support structure 1 shown comprises two side walls 3

and four module rails 4 which connect the side walls 3 and

are attached to same via mounting bolts 5. The module rails

4'have slotted holes 6 disposed in a particular separation

-.pattern into which upper and lower guide rails 7

inserted. Each guide rail 7 has a guide groove 8

can be

for

acceptance of the printed circuit boards 2. The printed

circuit board 2 shown, illustrated in a shortened manner

lfor reasons of clarity, is mounted to a front plate 9 and

forms, together therewith, a plug-in module 10. The front.

plates 9 can be mounted to the front module rails 4 by

means of an open groove 11.

The upper and lower plates as well as a rear cover and

additional front plate elements, which must alsoc clearly be

present to effect shielding against interfering radio

frequency fields, are not shown in figure 1.

Figure 2 shows a perspective view of a module rail 4. The

module rail 4 has a forwardly opened groové 11 into the

inner widened region of which a threadéd-hole-strip (not

shown) is inserted. The module rail 4 has a smoothly milled

seating surface 12 below the groove ll. An upper engagement

grdove 13 and a lower engagement groove 14 are disposed

behind the seating surface 12. A mounting groove 15 for

mounting a cover plate is also located in the module rail

4, in addition to the forwardly opened groove 11.

This

mounting groove 15 also has smoothly milled contact

surfaces 16.




Summary of Reference Synbol s 1 nmodul e support structure 2 printed

circuit board 3 side walls 4 nodule rails 5 nounting boItsREPLACEMENT SHEET
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Figure 3 shows the side view of the module rail 4
represented in figure 2 in the form of an intermediate
product prior to the smooth milling of the seating surface
12 and contact surfaces 16. Protrusions 18 can be seen on
the seating surface 12 as well as on an additional contact
surface 17, both of which are disposed at the front of the
module rail 4 and are indicated with dashed lines. The
anodized;layer which otherwise covers the surface of the
module rails 4, is removed from the seating surface 12 and
the additional contact surface 17 via continuous milling-
off of the protrusions 18. The contact surfaces 16 of the
mounting groove 15, likewise indicated with dashed lines,
are similarly provided with pfotrusions 18 which are
milled~off to contact the cover plate (not shown) with the

module rail 4,

Figure 4 schematically shows the contacting of a module
rail 4 to a front plate 9 of a plug-in module 10. A module
rail 4 is thereby shown which formé the front lower edge of
a module support structure 1. For this reason its profile
is diqused mirror symmetrically relative to that of the
front upper module rail 4 shown in figures 2 and 3. As in
figures 2 and 3, the module rail 4 shown in figure 4 also
has'a forwardly opened groove 11 for acceptance of a
threaded-hole-strip'which can be inserted into the inner
widened region of the groove 1l. A mounting bolt (not

" shown} can be passed through a mounting opening in the
front plate 9 and be screwed into a threaded hole of the
threaded-hole-strip.



6 slotted holes 7 guide rails 8 guide groove 9 front plate—30—plug—i-n

nmodul e 11 groove (in 4) 12 seating surface 13 upper engag;HEHLAGEMgNE SHEET
14 | ower engagenent groove 15 nmounting groove 16 contact sbrf{aces 17

addi tional contact surface 18 protrusions 19 resilient confagt ngqg%%ggg
upper edge (of 19) 21 |lower edge (of 19) 22 break-outs 23 conpa t

_1__2.-

The module rail 4 has a smoothly milled seating surface 12
above the groove 11. An upper engagement groove 13 and a
lower engagement groove 14 can be seen behind this seating
surface 12. A resilient contact band 19 seats on the
seating surface 12 and consists essentially of a flat
stainless steel sheet the upper 20 and lower 21 edges of
which are bent-over inwardly to engage into the upper
engagement groove 13 and lower engagement groove 14,
respectively. The resilient contact band 19 is solely
connected to the mbdule rail 4 through snapping onto the

seating surface 12.

The resilient contact band 19 has forwardly facing break-
outs 22 which provide the electrical contact to the front
plate 9 as well as contact claws 23 facing the seating
surface 12 to secure electrical contact to the module rail
4, Each break-out 22 consists essentially of a vertical cut
and two triangular leaf springs bent-away therefrom and
having sharply pointed edges. When the front plate 9 is
pushed towards the module rail 4, the leaf springs of the
break-outs 22 are elastically deformed. Their sharply
formed edges penetrate through a possible oxide layer on
the front plate 9. In the example shown, the contact spike
23 is configured as a sharp-edged material protuberance and
seats at the intended breaking location 24 between two

identical sections of the resilient contact band 19.

Figure 5 illustrates the snapping of a resilient contact
band 19 onto a module rail 4. The resilient contact band
19, having the break-outs 22 and contact spikes 23, is
initially placed into the upper engagement groove 13 of the

module rail 4 at its upper doubly bent'edge 20. The



24 intended breaking |ocation 25 slanted abutnent 26 resilient
el ement 27 resilient tongue 28 border strip 29 cover !
REPLACEMENT SHEET
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likewise doubly bent lower edge 21 of the resilieﬂgwcontact

band is then snapped into the lower engagement groove 14
with the assistance of the slanted abutment 25. The
resilient contact band 19 then seats on the seating surface
12 of the module rail 4 and is firmly held by the intrinsic
elasticity.

Figure 6 shows the side view of a front upper module rail 4
which also has a mounting groove 15, in addition to the
groove 11 for mounting the front plate 9. For radio
frequency shielding, a resilient contact band 19 is snapped
onto the seating surface 12 to secure contacting of the
front plate 9 to the module rail 4. A resilient élement 26
is clamped into the mounting groove 15 and seats on the
Smoothly milled contact surface 16 of the module rail 4.
The resilient element 26 has an inward split resilient
tongue 27 by means of which a cornered border strip 28 of a
cover 29 is contacted in é resilient manner. The cover 29
is thereby connected to the module rail 4 in an
electrically conducting manner via the resilient element
26.
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Summary of Reference Symbols

module support structure
printed circuit board
side walls

module rails

mounting bolts

slotted holes

guide rails

guide groove

front plate

plug-in module

groove (in 4)

seating surface

upper engagement groove
lower engagement groove
mounting groove

contact surfaces
additional contact surface
protrusions

resilient contact band
upper edge (of 19)
lower edge (of 19)

break-outs

contact spikes

intended breaking location

slanted abutment
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Cl ai s 1. Modul e support structure for printed circuit bog

be inserted on guide rails and having electrical or electron

conprising - two parallel side walls (3); - at |east four

rails (4) made from anodi zed al um num or an anodi zed al um n

connecting the side walls (3) and bearing the guide rails
- 15 -

26 resilient element
27 resilient tongue
28 border strip

29 cover
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- at least one seating surface (12) on each front nodul e ra%j | OnE
or nore front plates (9), - wherein the seating surfaces (1 ) AEe; Y-t
in sections, freed fromtheir anodi zed | ayer through

removal . 2. The nodul e support structure of claim1l1, char cter&ﬁe&Eﬁyﬁgs

protrusions (18) on the seating surfaces (12) which are nechanically

nEET

renoved to free the seating surfaces (a%) fromtheir anodized | ayer in the
regi ons of the protrusions (18). ,

Claims

1. Module support structure for printed circuit boards
which can be inserted on guide rails and having electrical
or electronic components, comprising

- two parallel side walls (3);

- at least four parallel module rails (4) made from
anodized aluminum or an anodized alumihum alloy
connecting the side walls (3) and bearing the guide rails
(7); _

- at least one seating surface (12) on each front module
rail (4) for 6ne or more front plates (9),

- - wherein the seating surfaces (12) are, at least in
sections, freed from their anodized layer through

mechanical removal.

2. The module support structure of claim 1, characterized
by protrusions (18) on the seating surfaces (12) -which are
mechanically removed to free the seating surfaces (12) from
their anodized layer in the regions of the protrusions
(18).
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17— 3. The nodul e support structure of claiml or 2, characterized in

that the nodule rails (4) are configured as extrudedqprofile@E@{@QfNﬂ@ﬁSQHEET
4. The nodul e support structure of any one of the clains 1 tjh '~3~-~w~-*

characterized in that the front nodule rails (4) each have g c 3fx 6&%1%98
opened towards the front side of the nodule support structune|(
accepting a threaded- hole-strip. - 17

3. The module support structure of claim 1 or 2,
' characterized in that the module rails (4) are configured

as extruded profiled structures.

4. The module support structure of any one of the claims 1
through 3, characterized in that the front module rails (4)
each have a groove (1l1) opened towards the front side of

the module support structure (1) for accepting a threaded-

hole-strip.

5. The ﬁodule support structure of any one of the claims 1
through 4, characterized in that a resilient contact band
(19) can be pushed onto the seating surface (12) of the

front module rail (4).

6. The module support structure of claim 5, characterized
in that the resilient contact band (19) has a substantially

U-shaped cross section.

7. The module support structure of claim 6, characterized
- in that the resilient contact band (19) bears inwardly bent
clamping edges. |

8. The module support structure of any one of the claims §
through 7, characterized in that the resilient contact band
(19) consists essentially of a plurality of equal sections
between each of which an intended breaking location (24) is
disposed.

9. The module support structure of any one of the claims S

- through 8, characterized in that-the front module rails (4)

each have, behind their seating surfaces (12), an upper

AR



5. The nodul e support structure of any one of the clains 1

characterized in that a resilient contact band (19) can be

seating surface (12) of the front nodule rail (4). 6. T %I%

support structure of claimb5, characterized in that the re i% © E&B: 1898 |
7

band (19) has a substantially U shaped cross section. .} The nopdul e
support structure of claim®6, characterkged in that the regilient contact
band (19) bears inwardly bent clanplng—edges 8. The no

PRI S|

structure of any one of the clains 5

engagement groove (13) and a lower engagement groove (14),
wherein the resilient contact band (138) engages behind the
seating surfaces (12) at both sides to snap into the

engagement grooves (13,14).

10. The module support structure of claim 9, characterized
in that the resilient contact band (19) consists
eésentially of sheet metal the upper and lower edges
(20,21) of which are bent-away in such a manner that they
engage into the respective engagement groove (13,14) of the

module rall (4).

11. The module support structure of any one of the claims 1
through 10, characterized in that the resilient contact

bands (19) comprise a plurality of contact elements.

12. The module support'étructure of claim 11, characterized
in that the resilient contact bands (19) have a plurality
of break-outs (22) resiliently facing the front of the
module support structure (1) as well as a plurality of

contact spikes (23) facing the seating surface (12).

13. The module support structure of any one of the claims 1
through 12, characterized in that the module rails {(4) have
mounting grooves (15) the inner surfaces of which are, at

least in sections, freed from their anodized layer by means

of mechanical removal.

14. The module support structure of claim 13, characterized
by protrusions (18) in the mounting grooves (15) which are
mechanically removed to free the mounting grooves (15) from

their anodized layer in the region of the protrusions (18).
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thrdugh 7, characterized in that the resilient contact band 'gﬁk ¢
essentially of a plurality of equal sections between each of JAGEMENT SHEE

l’\ﬂi
UTTOT™>

st.s

i nt ended breaking location (24) is disposed. 9. The nodulfe]support

front nodule rails (4) each have, behind their seating surfage:

upper

structure of any one of the clains 5 through 8, characterized in
1" B ¥R s

_];9_

(S

15. The module support structure of any one of the claims
13 or 14, characterized in that resilient elements (26) are
provided for which can be clamped in the mounting grooves
(15) to contact the module rails (4) with border strips

(28) of a cover (29) or of a floor.

.
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-18 - engagenent groove (13) and a | ower engagenent grooy 1 ; r&l

the resilient contact band (19) engages behind the seati nﬁgﬂrmmfl%&
at both sides to snap into the engagenent grooves (13, 14). 10. The nodul e
support structure of claim9, characterized in that the rebili 88 FEM4288
band (19) consists essentially of sheet netal the upper anf | ower edges

(20,21) of which are bent-away in such a panner that they pngage ThHtO tNHE
respecti ve engagenent groove (13, 14) of 2%e nodule rail (4

7

MODULE SUPPORT STRUCTURE

Abstract

A module support structure for printed circuit boards 2
which can be inserted on guide rails 7 and having
electrical or electronic components is proposed which
comprises two parallel side walls 3 and at least four
module rails 4 for bearing the guide rails 7. The module
rails 4 consist essentially of anodized aluminum or an
anodized aluminum alloy and have, at their front side, at
least one seating surface 12 for one or more front plates
9. To effect electrical contacting, the module rails 4 are,
in sections, mechanically freed, preferentially of
_protrusions 18 initially disposed on the seating surfaces

12, from the anodized layer.

For improved electrical contacting, resilient contact bands
19 are preferentially utilized which can be snapped onto

the seating surfaces 12 of the module rails 4.

Figure 3



11." The nmodul e support structure of any one of the clainms l.through 10,

characterized in that the resilient contact bands (19) conﬁ ' '
FEPEACEHEIT=SHEET

of contact el enents. 12. The nodul e support structure of
characterized in that the resilient contact bands (19) haveg F
S

lurality of
break-outs (22) resiliently facing the front of the nodul efsip tFEB1§98
structure (1) as well as a plurality of;contact spikes (23 acing the
seating surface (12). 13. The nodul e stpport structure of any one of the
claims 1 through 12, characterized in that the nodul e rail 5~(4-have
nounting grooves (15) the inner surfaces of which are, at least in
sections, freed fromtheir anodized | ayer by neans of nechanical renoval.
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14. The rodul e support structure of claim 13, characterized va
((18) in the nmounting grooves (15) which are nechanically reno HACEMENT SHEET
t he nounting grooves (15) fromtheir anodi zed |l ayer in the repipn of {Hé
protrusions (18). - 19 - 09 FER 1998
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15. 'The nodul e support structure of any one of the clainms 13 gr14;
characterized in that resilient elements (26) are provided fofRhBi ADEMENTOSHEET
cl anped in the nmounting grooves (15) to contact the nodul e rafl s~(ta)ywttr

border strips (28) of a cover (29) or of a floor. 0¢ FEB 1998
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