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Description

The invention concerns a module support structure for the
acceptance of plug-in modules equipped with electrical and
electronic components having two parallel side walls
connected to each other via at least four module rails, and
having a cover plate on its upper side and on its lower side
and having tracks of holes fé6r mounting bolts on the upper
and lower edges of the side walls and with at least one
mounting element disposed at the track of holes to which the

cover plate is mounted.

The invention can be used with all types and sizes of module
support structures provided for industrial electronics use in

instrument cabinets, housings, or racks.

Module support structures, configured in the manner of a rack
comprising two side walls qqnngcﬁéd:toééther by -at least four
profiled structure rails, afe Sffén §r6§ided with upper and
lower cover plates for protection of their components. These
cover plates primarily protect the components from mechanical
damage during transport or during operation, but can also
simultaneously function as shielding._In this role, they
prevent inward and outward irradiation of radio frequency
interference. The cover plates must therefore not only have
sufficient mechanical stability and be properly connected to
the side walls, but must also be in electrically conducting
contacﬁ with both of the side walls.
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having resilient elements.

To date, the cover plates have simply been bolted to the side -
walls. The sides of the cover plates were bent and provided
with threads for accepting mounting bolts. This configuration
had the risk that, during assembly or due to thermal effects,
the cover plate would be distorted or the side wall stressed
or bent. This mounting scheme has the additional disadvantage
that a plurality of differing cover plates must be used to
accommodate the differing assembly possibilities for the
module rails. A retroactive change in the position of the
module rails can only be effected following removal of a
section of the edge strip. Good radio frequency shielding can
only be achieved using a large number of bolts in view of the
separation between attachment locations of the mounting

bolts, which are disposed next to each other in a row.

Also known in the art is mounting the cover plates'to the
side walls using support elements. Towards this end, blate—
shaped support elements are initially mounted to the edges of
the side walls using-mountiné.bolts and the cover, having
holes along its edge, is then connected to the support
elements using resilient retention means and mounting bolts.
This design is difficult and costly with regard to materials
and assembly. There is no RF sealing of the longitudinal slot
between the side walls aﬁd the cover (EP 0 453 668 Al).

In addition thereto, a module support structure is known in

the art with which resilient conducting contacts having an



strips which engage into nodule rail |ongitudina
el enent s. To date, the cover plates have sinply
wal I s. The sides of the cover plates were bent an
for accepting nmounting bolts. This configuration
assenbly or due to thermal effects, the gover pla
the side wall stressed or bent. This no I ng sch
di sadvantage that a plurality of differing cover prates nust be used to
accomodate the differing assenbly possibilities for the nodule rails. A

retroactive s-hafigd Rrid¥s RRsitidn «ftadld siodullew aidsi stancenkypnltacef f ect ed
follow ng renoval of a section of the edge strip.  Good radi o frequency

shi el di ng caretwden Hde @ t@idd U A lpinurg sdeien waddss rocopgiecs edn tegaRNEE t he
ti het tt t ' f [ I '
Gt Bpoced nextid gyt TN AR RIS ok Wi ITNE e rhe, WEUERABC

the cover plaids 3¢ the covier Elldte i desitppardr eltenrnfht aholesdandhiaze
end, plate- shaped support elenents are injtially munted tqQ.the edges of

the side wal§Urasise t1QnR) FRQwesherace hadvierf B F§SHoE8 %l ong its
edge, is the t q?ggp ysi S bl I tion
megns :and m%rﬁ#ﬁoﬁ&é%%]?%%éﬁ ?‘ I Tf |t(:éu]1lilt'S Idé%é{lgtgjstlﬂag&twotfﬁtt?gg:ar d

to materi al residl saserddntadtersed s nd Rk seadiinyy lafaddde Mamngizt, udboalt sl ot

between the t?klledee g<—:|sI Sognt%é hsei eovwearll(sE.PZ-\th 50%.1g G%héél )rdounted resilient

contacts effect a reliable RF sealing of the gap between the

cover plates and the side walls, there is no mechanical

connection between the plates and the walls (DE 42 37 447
Al).

Various kinds of contact stfips or resilient contacts for
radiation-proof connection of abutting metallic wall elements
are, per se, known in the art (DE 94 01 533 Ul and DE 90 03
209 U1).

It is the purpose of the invention to configure an element
for mounting the cover plates to the side walls of module
support structures in such a manner that, with little
technical difficulty and expense as well as with rapid
assembly, an economical inwardly seating connection can be
produced which sedures sufficiently good radio frequency
sealing, in the relevant frequency range, of the gap between
the components, which can accommodate production tolerances,

and which mechanically connects the components.

Departing from a module support structure of the above
mentioned kind, this object is achieved in that the mounting
element consists essentially of an angled'support made from
thin resilient steel sheet metal and comprising two angle

leqs subtending an anqle of more than 90 angular deqrees,
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connection tTng e s are, r in the art
(DE 94 01 533nhkctimgfod® D8 passed through a hole 1n the track of

holes and screwed into the bolt receptacle and the second

angle leg has at least one seating for the cover plate which
is produced through stamping of this angle leg and this
second angle leg forms, together with the seating, a U-shaped
resilient clamp which accepts the cover plate abutting the

side wall.

During assembly, a plurality of the proposed mounting
elements are placed onto both sides of the cover plate at
those edge locations not occupied by module rails. The cover
plate is then introduced between the side walls and the
mounting elements are screwed-down. This can be done with

little manual effort.

In order to effect simpler manufacture, the bolt receptacle

can be a hole produced by punching and stamping.

It is advantageous when the first angle leg has a bent edge
directed towards the second angle leg. This measure
simplifies introduction of the cover plates having the
mounting elements, since the slant of the bent edge guides

the first angle leg past the inner edges of the side walls.

A further embodiment of the invention is characterized by
angled components fashioned on the ends of the angled support
and having two legs one of which has a bracket for the cover
plate and the other leqg forming, together with the bracket, a
resilient U-shaped receptacle for the cover plate. This

angled component extends the mounting elements without
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It is advantageoqs when one leg of the angled component has a
contact nub on its outer side for improving the contact to
-the side wall.

It is advantageous when the one leg of the angled component
comprises a bend directed towards the second leg. This bend
simplifies introduction of the cover plate as does the bent

edge of the first angle leg of the mounting element.

An intended breaking location can be provided between the
angled support and the angled component for simple breaking-
off of the angled component in the event that this component

is not needed.

For improved production and simple adjustment to the various
conditions of differing module support structures, it is
advantageous when a plurality cf angled supports having a
plurality of angled components are connected together to form

a band.
The invention will be described in greater detail below with

reference to the three accompanying sheets of drawing.

Figure 1 shows a wvertical cut through a module support

structure as seen from the rear in reduced scale;
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Figure 4 shows a side view of the beginning portion of a band
having one angled support and two placed angled

components;

Figure 5 shows a plan view of the band in accordance with

figure 4;

Figure 6 shows the band of figures 4 and 5 in perspective

view from the side;

Figure 7 shows the band of figures 4 and 5 likewise in

perspective view from the other side.

The module support structure 1 shown in figure 1 in vertical
cut and in a simplified manner serves for acceptance of plug-
in modules (not shown) each having a printed circuit board

for electrical and electronic components and a forward front

plate.

The module support structure 1 comprises two parallel side
walls 2 and 3 made from aluminum sheet metal as well as four
profiled structure rails made from aluminum of which the
upper front and lower front module rails 4 and 5 can be seen.
The side walls 2 and 3 have mounting flanges 6 having screw
holes with the assistance of which the module support

structure 1 can be mounted into an equipment cabinet or rack.



A"further enbodi ment of the invention is characterized by angl ed conponents
fashi oned og angl ed support and having two | egs one of
whi ch has a over plate and the other |eg form ng, together

with the brg U shaped receptacle for the cover plate. This
angl ed comppngnt ﬁjﬁté‘d} punt i ng el,?rrents wi t hout

requiring and % o the sidelwall to extend the RF sealing of
the gap bet ye n the caover af e and the side wall. It is advant ageous
when one | eg of the angled copponent has a contact nub on its outer side

for inprovi ke he side wall . It is advantageous when the

one | eg of the angl ed conponent conprises a bend directed towards the
second | eg. ThHkei sigdenwalls 2 and 3 are bolted to the module rails 4 and 3

using bolts (not shown). For this purpose, tracks of holes 10
are disposed in the upper and lower edges 8 and 9 of the side
walls 2 and 3.

Two cover plates 11 and 12, mounted to the upper and lower
sides in a detachable manner, seal the module support

structure 1.

In order to mount the two cover plates 11 and 12, mounting
elements are placed onto the tracks of holes 10 to hold the
associated cover plate 11 or 12 at its edge.

The mounting elements connect the cover plates 11 and 12
mechanically as well as electrically'to the side walls 2 and
3. These mounting elements are angled supports 13 made from
thin resilient steel sheet metal, preferentially from chrome-
nickel-steel, produced ‘through a plurality of sequential
punching and stamping steps.

Each angled support 13 has (see figure 3) a first angle leg
14 and a second angle leg 15. These two angle legs 14, 15
subtend an angle 16 of more than niﬁety angular degrees. The
first angle leg 14 has a bent edge 17 directed towards the
second angle leg 15 and describes an obtuse angle with
respect to the first angle leqg 14 of approximately one

“hundred Seventy five angular degrees.

When the coﬁer plate 11,12 is mounted, the first angle leg 14
is placed between the associated cover plate 11 or 12 and the
adjacent side wall 2 or 3. It has a bolt receptacle 18 for a

mounting bolt 19. This mounting bolt is passed from the
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conponent is not needed. For inproved production fand sinple adjugtrent to
the various conditions of differing nod support #tTrUCTures, ™ s

advant ageous when a plurality of angled supports haying a plurality gf
angl ed conmponents are connected together to forma band. The invention
Wil be desqjddiesh ith@h /i &f Hiteiin lteienwwctm ofelheyec e 0 andgdrivwea
acconpanyi ng sheets of draw ng. Fi 1 shows a vertical cut through a

nodul e suppokth its thread rdntardhed #Waﬁﬂ-@ Adar The kedidced scale;
receptacle 18 is a punched hole having two edge openings and

having edges punched into the shape of two half-threads (see
figures 4, 6 and 7). The bolt receptacle 18 can also be a
flat nut.

The second angle leg 15 comprises two seating surfaces 20 for
the associated cover plate 11 or 12 which are produced
through stamping of the second angle leg 15. Together with
the second angle leg 15, these two seating surfaces 20 form
'_ two U-shaped resilient clamps 21 which accept the edge of the
associated cover plate 11 or 12 abutting the corresponding
side wall 2 or 3. A slénted guide 22 simplifies insertion of

the cover plate 11, 12 into the clamps 21.

An angled component 23 is formed on one end of the angled
support 13 and has two legs 24, 25 subtending an angle of
ninety angular degrees. This angle can also be somewhat
larger than ninety degrees. An inwardly directed bracket 26
protrudes beyond one leg 24 and forms, together with the
other leg 25, a resilient U-shaped receptacle 27 for
pladement onto the edge of the cover plate 11 or 12.

One leg 24 has, on its outer side, a contact nub 28 produced
through stamping which, with mounted covef plate 11, 12,
resiliently pushes onto the inner side of the associated side
wall 2 or 3 due to the angular cénfiguration of the two legs

24 and 25 of the angled component 23.

A stamped intended breaking location 29 is disposed between

the angled support 13 and the angled component 23.
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rg 1L wth the associated conponents in
expl oded vijlewD 9 FEB998 3 4hows an angl ed support in cross section in a
greatly gxganded representdtion; Figure 4 shows a side view of the
begi nni ng portion of a band havi ng one angl ed support and two
pl aced angled conpdnent s; Fi 5 shows a plan view of the band
i n accordance with figure 4; Figure 6 shows the band of figures 4
and 5 in perspective view fromthe side; Figure 7 shows the band

of figures #4handn2 lLielgelidsefi the angledpevmpenthre28i hasf aobehle3ot her
si de.
directed towards the second leg 25.

An additional angled component 31 corresponds with and is
'adjacent to angled component 23 and is followed by an
édditional angled support 32 which is, in turn, identical to
the angled support 13. A plurality of angled supports 13, 32
and a plurality of angled components 23 and 31 are connected

together via intended breaking locations 29.



The nmodul e support structure 1 shown in figure 1 = ' 4H«: w@ﬂh in a
sinplified manner serves for acceptance of plug- §RExmoR ;ﬂ@g Lig DWN)
each having a printed circuit board for electrical énd el ectronic
conponents and a forward front plate. The nmodul ¢ §uperREBtgasct bre 1
conprises two parallel side walls 2 and(f made frd@mial um num sheef petal as
wel |l as four profiled structure rails Hﬁde fronlaﬂu Tram of  Whi ch t he upper
front and lower front nodule rails 4 and 5 can belseen. The side walls 2
and 3 have nounting flanges 6 having screw holes with the assistance of

whi ch the nodul e support structure 1 can be nounted into an equi pnment

cabi net or rack. 7 The side walls 2 and 3 are bolted to
the nodule rails 4 and 5 using bolts (not shown). For this purpose, tracks

of holes 10 are disposed in the upper and | ower edges 8 and 9 of the side
wal l's 2 and 3.
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det achabl e npdul e support structure 1. In order to nount
the two cover 1P, nounting elenments are placed onto the
tracks of hol ¢ he associ ated cover plate 11 or 12 at its edge.
t
S

The nounting & , t he cover q ates 11 and 12 nechanically as
well as ele trlcally to the s{de walls. Z_And 3. These mounting el enents are
angl ed supp Lhin resilient steel sheet netal,
preferentially from chrome- nickel-steel, produced through a plurality of
sequenti al PHSIMGEENGUH anpi ng st eps. Each angl ed support 13 has (see
figure 3) a first angle leg 14 and a second angle | eg 15. These two angl e
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appr oxi mat e3y anqlhdndbmﬁoﬁgﬁgntgdahgﬁoﬁggular degr ees. When t he cover
plate 11, 12_is nmounted, the first angle I'eg 14 is placed between the
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Module Support Structure

Claims

1. A module support structure for the acceptance of plug-in

modules equipped with electrical and electronic components

with two parallel side walils connected to eacg other via at

least four module rails,

- with a cover plate on its upper side and on its lower side,

- with tracks of holes for mounting bolts on the upper and
lower edges of the side wzlls,

- with at least one mounting element disposed at the track of
holes to which the cover plate is mounted,

characterized by the following features:

- the mounting element consists essentially of an angled
support (13) made from thin resilient s;egl sheet metal,

- the angled support (13} comprises two angle legs (14 and

15, subtending an angle (16) of more than 90 angular

degrees,

This Sheet Has Been Replaced
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An ang Is formed on one end of the angled support 13 and
has t HDHE tendi ng an angle of ninety angul ar degrees. This
angl e can a at larger than ninety degrees. An inwardly directed
bracket 26 protrudes beyond one leg 24 and forns, together with the other
leg 25, a resilient U shaped receptacle 27 for placenent onto the edge of
the cover plate 11 or 12. One leg 24 h%f on its outer side, a contact
nub 28 produced through stanping which, th mounted cover plate 11, 12,
resiliently pushes onto the inner side of the associated side wall 2 or 3

oot 738 BRI ! % LB LaStl ARt Qhansgingied
the angl ed syiped b2tween ft@xeafwld%dmarlpqaem) 3ad the cover plate 9
(11,12),
- the first angle leg (14) has a bolt receptacle (18) for the
mounting bolt (19),
- the connecting bolt (19) is passed through a hole in the
track of holes (10) and screwed into the bolt receptacle
(18),
- the second angle leg (15) has at least one seating (20) for
the cover plate (11,12) which is produced through stamping
of this angle leg (15),
- this second angle leg (15) forms, together with the seating
(20), a U-shaped resilient clamp (21),
-~ the clamp (21) serves for accepting the cover plate (11,12)
abutting the side wall (2,3). |

2. Module support structure of claim 1, characterized in that
the bolt receptacle (18) is a hole formed through punching

and stamping.

3. Module support structure of any one of the claims 1 or 2,
characterized in that the first angle leg (14) has a bent
edge (17) directed towards the second angle leg (15).

4. Module support structure of any one of the claims 1
through 3, characterized by an angled component (23) formed
on the end of the angled support (13) and having two legs (24
and 25) one of which (24) having a bracket (26) for the cover
plate (11,12) and the other leg (25) forming, together with
the bracket (26), a resilient U-shaped receptacle (27) for
the cover plate (11,12).

This Sheet Has Been Replaced
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The Bne'le 24 of the angled conmponent 23 has a bend 30 directed towards
t he seconﬂillﬂﬂ,Jlmmumgl tional angl ed conmponent 31 corresponds with and
i s adj ace nent 23 and is followed by an additional angled

support 32 mhlch is' ih'turn, identical to the angled support 13. A
plurality of angled supports 13, 32 and a plurality of angled conponents 23
and 31 are connected together via |ntendeg breaki ng | ocati ons 29.

Summary of Reference Synbols

5. Module support structure of claim 4, characterized in that
the one leg (24) of the angled component (23) has a contact

nub (28) on its outer side.

6. Module support structure of any one of the claims 4 or 5,
characterized in that the one leg (24) of the angled
component (23) has a bend (30) directed towards the second
leg (25).

7. Module support structure of any one of the claims 4
through 6, characterized in that an intended breaking
location (29) is disposed between the angled support (13) and
the angled component (23).

8. Module support structure of any one of the claims 4
through 7, characterized in that a plurality of angled
supports (13 and 31) and a plurality of angled components (23

and 30) are connected together to form a band.

This Sheet Has Been Replaced
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1 nodul e support structure 2 side wall 3 side wall 4 nodule rail 5 nodule
rail 6 nmounting flange 7 bolt holes 8 upper edge (of 2,3) 9 | ower edge (of
2,3) 10 track of holes 11 cover plate (on top) 12 cover plate (on bottomnm
13 angl'ed support 14 angle leg, first 15 angle leg, second 16 angle 17 bent
edge 18 bolt receptacle 19 nounting bolt 20 seating surface 21 clanp 22

sl ant ed gui de 23 angl ed conponent 24 | eg 35 | eg 26 bracket 27 receptacle

S 4739/96

Description

The invention concerns a module support structure for the
acceptance of plug-in modules equipped with electrical and
electronic components having two parallel side walls
connected to each other via at least four module rails, and
having a cover plate on its upper side and on its lower side
and having tracks of holes for mounting bolts on the upper
and lower edges of the side walls and with at least one
mounting element disposed at the track of holes to which the

cover plate is mounted.

The invention can be used with all types and sizes of module
support structures provided for industrial electronics use in

instrument cabinets, housings, or racks.

Module support structures, configured in the manner of a rack
comprising two side walls connected together by at least four
profiled structure rails, are often provided with upper and
lower cover plates for protection of their components. These
cover plates primarily pfotect the components from mechanical
damage during transport or during operation, but can also
simultaneously function as shielding. In this role, they
prevent inward and outward irradiation of radio frequency
interference. The covef plates must therefore not only have
sufficient mechanical stability and be properly connected to
the side walls, but must also be in electrically conducting
contact with both of the side walls. "

This Sheet Has Been R,

T



28 contact t nub 29 i nt ended breaki ng location 30 bend 31 angl ed conponent,
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The electrical contacting of cover plates and module rails in

module support structures is e.g. described in DE 42 23 322
Cl, due to the applicant. It is effected via cover plate edge
strips which engage into module rail longitudinal grooves

having resilient elements.

To date, the cover plates have simply been bolted to the side
walls. The sides of. the cover plates were bent and provided
with threads for accepting mounting bolts. This configuration
had the risk that, during assembly or due to thermal effects,
the cover plate would be distorted or the side wall stressed
or bent. This mounting scheme has the additional disadvantage
that a plurality of differing cover plates must be used to
accommodate the differing assembly possibilities for the
module rails. A retroactive change in the position of the
module rails can only.be effected following removal of a
section of the edge strip. Good radio frequency shielding can
only be achieved using a large number of bolts in view of the
separation between attachment locations of the mounting

bolts, which are disposed next to each other in a row.

Also known in the art is mounting the cover plates to the
side walls using support elements. Towards this end, plate-
shaped support elements are initially mounted to the edges of
the side walls using mounting bolts and the cover, having
holes along its edge, is then connected to the support
elements using resilient retention means and mounting bolts.
This design is difficult and costly with regard to materials
and assembly. There is no RF sealing of the longitudinal slot
between the side walls and the cover (EP O 453 668 Al).

In addition thereto, a module support structure is known in

the art with which resilient conducting contacts having an



Cl ai s 1. A nodul e support structure for the acceptance of plug-in

nmedul es Thig S BeonRipleckdct ri cal and el ectroni c conponents - with two
par al | el ected to each other via at | east four nodul e
rails,, - i ate on its upper side and on its |lower side, - with

tracks' of .holes for nounting bolts on the upper and | ower edges of the
side walls, - with at | east one nounting gl enent di sposed at the track of
hol es to which the cover plate is nmounted, characterized by the follow ng
features: -

S-shaped cross section establish a low resistance contact
between the metallic aluminum side walls, connected together
via module rails, and the upper or lower cover. The sideward
ends of the cover plate are bent over at right angles and are
surrounded by one groove-shaped half of the resilient '
contacts, whereas the other oppositely opening half of the
resilient contacts seats, in a spring-loaded manner, about
the edges of the side walls. Although the mounted resilient
contacts effect a reliable RF sealing of the gap between the
cover plates and the side walls, there is no mechanical
connection between the plates and the walls (DE 42 37 447
Al).

Various kinds of contact strips or resilient contacts for
radiation-proof connection of abutting metallic wall elements
are, per se, known in the art (DE 94 01 533 Ul and DE 90 03
209 Ul).

It is the purpose of the invention to configure an element
for mounting the cover plates to the side walls of module
support structures in such a manner that, with little
technical difficulty and expense as well as with rapid
assembly, an economical inwardly seating connection can be
produced which secures sufficiently good radio frequency
sealing, in the relevant frequency range, of the gap between
the components, which can accommodate production tolerances,

and which mechanically connects the components.

Départing from a module support structure of the above
mentioned kind, this object is achieved in that the mounting
element consists essentially of an angled support made from
thin resilient steel sheet metal and comprising two angle

legs subtending an angle of more than 90 angular degrees,



two angle |legs (14 and 15) subtendlng an angl e han 90

angul ar degr ees, - the first
angle leg (14) of the angled support (13) is placed betmeen the side wall
(2,3) and the cover plate (11, 12), - thhe first angle leg (14) has a bolt
receptacle (18) for the nounting bolt (19), - the connecting bolt (19) is
passed through a hole in the track of holes (10) and screwed into the
bolt receptidrein (the  firdthearsfld eqref ecle tirdied Rapmird eastp ldeed
seating (20) for t he cover plate‘§11 12) which is produced through

stampi ng kftwesn theylsidegvgllk)and ghe §%‘€Q§)riﬁlaéﬁﬂglaé'l4 ddhq 1ﬁ3)r§torarf§ e

together w{fy 4NE SCHINI redgMache YSPAMRY S 1R bA @Thd 2He

connecting bolt is passed through a hole in the track of

- the nounting el ement consists essentially of n Ied su port (13) made
fromthin resilient steel sheet netal, - the an ﬁﬂﬁ‘]ﬁ ed cnpri ses

holes and screwed into the bolt receptacle and the second
angle leg has at least one seating for the cover plate which
is produced through stamping of this angle leg and this
second angle leg forms, together with the seating, a U-shaped
resilient clamp which accepts the cover plate abutting the

side wall.

During assembly, a plurality of the proposed mounting
elements are placed onto both sides of the cover plate at
those edge locations not occupied by module rails. The cover
plate is then introduced between the side walls and the
mounting elements are screwed-down. This can be done with

little manual effort.

In order to effect simpler manufacture, the bolt receptacle

can be a hole produced by punching and stamping.

It is advantageous when the first angle leg has a bent edge
directed towards the second angle leg. This measure
simplifies introduction of the cover plates having the
mounting elements, since the slant of the bent edge guides

the first angle leg past the inner edges of the side walls.

A further embodiment of the invention is characterized by
angled components fashioned on the ends of the angled support
and having two legs one of which has a bracket for the cover
plate and the other leg forming, together with the bracket, a
resilient U-shaped receptacle for the cover plate. This

angled component extends the mounting elements without



- thé clanp (21) serves for accepting the cover plate (11,12) Tm%ﬂnmth n Replac
the side wall (2,3). 2. Modul e support structure of claim1, w I II,

characterized in that the bolt receptacle (18) is a hole forned ”
punchi ng and st anpi ng. 3. Modul e support structure of any one

claims 1 or 2, characterized in that the first angle |eg (14) has a bent
edge (17) directed towards the second angge |leg (15). 4. Mbdul e support
structure of any one of the clains 1 through 3, characterized by an angl ed

conmponent (23) formed on the end of the angled support (13) and having two
| egs (24 andeghbjirding aﬁdmbioha¢prlhangngoatheaskée ywa&b) torexbendotke

| at 11,12 d.th I 5) f t'h th. t b ket
(26) ¢ & reshFi SRALERGhaECRRRcEaR: BRFUCEDTIRRFOVRE BOPEF pRd: Hip15L4S)
14 wall.

It is advantageous when one leg of the angled component has a
contact nub on its outer side for improving the contact to
the side wall.

It is advantageous when the one leg of the angled component
comprises a bend directed towards the second leg. This bend
simplifies introduction of the cover plate as does the bent

edge of the first angle leg of the mounting element.

An intended breaking location can be provided between the
angled support and the angled component for simple breaking-
off of the angled component in the event that this component

is not needed.

For improved production and simple adjustment to the various
conditions of differing module support structures, it is
advantageous when a plurality cf angled supports having a
plurality of angled components are connected together to form

a band.
The invention will be described in greater detail below with

reference to the three accompanying sheets of drawing.

Figure 1 shows a vertical cut through a module support

structure as seen from the rear in reduced scale;



5. Modul e s p rt sty u {gdof claim4, characterized in that the one |eg
aseenca

(24) of the (23) has a contact nub (28) on its outer side.
6. Mdul e su of any one of the clains 4 or 5, characterized
in that the the angl ed conmponent (23) has a bend (30)

directed tomards the second | eg (25). 7. Modul e support structure of any
one of the clainms 4 through 6, characteri®zed in that an intended breaking
| ocation (29) is disposed between the angl ed support (13) and the angled
conponent %23) 8. Modul e suppart structure qof any one of tES cl ai

through 7, Fdigavrsceshoms ithe eRCirched: ppey 6ﬂ9§ﬁgF@6n§5pB r 31)

and a plurality of gqgbedicaupgaelts 623£a8dra0) %&%hCEHEeﬁEgElcEQ%Hher to

forma band.
components in exploded view;

Figure 3 shows an angled support in cross section in a

greatly expanded representation;

Figure 4 shows a side view of the beginning portion of a band
having one angled support and two placed angled

components;

Figure 5 shows a plan view of the band in accordance with

figure 4;

Figure 6 shows the band of figures 4 and 5 in perspective

view from the side;

Figure 7 shows the band of figures 4 and 5 likewise in

perspective view from the other side.

The module support structure 1 shown in figure 1 in vertical
cut and in a simplified manner serves for acceptance of plug-
in modules (not shown) each having a printed circuit board

for electrical and electronic components and a forward front

plate.

The module support structure 1 comprises two parallel side
walls 2 and 3 made from aluminum sheet metal as well as four
profiled structure rails made from aluminum of which the
upper front and lower front module rails 4 and 5 can be seen.
The side walls 2 and 3 have mounting flanges 6 having screw
holes with the assistance of which the module support

structure 1 can be mounted into an equipment cabinet or rack.



4 'S 4739/ 96 Descri ption The invention
concerns a rodul e 18] as ® for the acceptance of plug-in nodul es
equi pped wi th electy tronlc conmponent s having two parallel side
wal | s connected ito | east four nodule rails, and having a
cover plate on its upper S|de and on Its | ower side and having tracks of
hol es for nmounting bolts on the upper andgl ower edges of the side walls and
with at | east one nounting el enent disposed at the track of holes to which
the cover plate is nounted. The invention can be used with all types and
si zes of nodul e support structures provided for industrial electronics use
I n |nstrunent cabj net s, hou5|n S
he 31de walls 4 are bof%ed to the module rails 4 and S
using bolts (not shown). For this purpose, tracks of holes 10
are disposed in the upper and lower edges 8 and 9 of the side

walls 2 and 3.

Two cover plates 11 and 12, mounted to the upper and lower
sides in a detachable manner, seal the module support

structure 1.

In order to mount the two cover plates 11 and 12, mounting
elements are placed onto the tracks of holes 10 to hold the

associated cover plate 11 or 12 at its edge.

The mounting elements connect the cover plates 11 and 12
mechanically as well as electrically to the side walls 2 and
3. These mounting elements are angled supports 13 made from
thin resilient steel sheet metal, preferentially from chrome-
nickel-steel, produced -through a plurality of sequential

punching and stamping steps.

Each angled support 13 has (see figure 3) a first angle leg
14 and a second angle leg 15. These two angle legs 14, 15
subtend an angle 16 of more than ninety angular.degrees. The
first angle leg 14 has a bent edge 17 directed towards the
second angle leg 15 and describes an obtuse angle with
respect to the first angle leg 14 of approximately one

hundred seventy five angular degrees.

When the cover plate 11,12 is mounted, the first angle leg 14
is placed between the associated cover plate 11 or 12 and the
adjacent side wall 2 or 3. It has a bolt receptacle 18 for a

mounting bolt 19. This mounting bolt is passed from the



Modul e support structures, configured in the manner of a rack_bonﬁrising

two side walls connected together by at |east fdJtig S Replacadt ur e
rails, are often provided with upper and | ower c protection
of their conmponents. These cover plates prinmarilyj onponent s

from mechani cal damage during transport or during operation, but can al so
si mul t.taneously function as shielding. Inithis role, they prevent inward and
outward irradiation of radio.frequency interference. The cover plates nust
t herefore not only have sufficient nmechanical stability and be properly
connect ed tamttdisdesittheromgh s5 Haite rustthed doraek iof dicdets ildalangd soreéwed ng

contact with hoth of .the sid lls.

5" The ol B ke E&H?ﬁi%@%ﬁ%mwﬁ%&%%ﬂ@m %G n nodul e
support st rigddfescle 18 Gs ERANRA HbIE bt ity I aged ¥pend nigde and
applicant. It i's effected via cover plate edge strips wiich engadge into
nmodul e rai Ihawing tadgemipupdw@d it/ ithe rshads oft telehadifsthreads (see

figures 4, 6 and 7). The bolt receptacle 18 can also be a
flat nut.

The second angle leg 15 comprises two seating surfaces 20 for
the associated cover plate 11 or 12 which are produced
through stamping of the second angle leg 15. Together with
the second angle leg .15, these two seating surfaces 20 form
two U-shaped resilient clamps 21 which accept the edge of the
associated cover plate 11 or 12 abutting the corresponding
side wall 2 or 3. A slénted guide 22 simplifies insertion of

the cover plate 11, 12 into the clamps 21.

An angled component 23 is formed on one end of the angled
support 13 and has two legs 24, 25 subtending an angle of
ninety angular degrees. This angle can also be somewhat
larger than ninety degrees. An inwardly directed bracket 26
protrudes beyond one leg 24 and forms, together with the
other leg 25, a resilient U-shaped receptacle 27 for
placement onto the edge of the cover plate 11 or 12.

One leg 24 has, on its outer side, a contact nub 28 produced
through stamping which, with mounted cover plate 11, 12,
resiliently pushes onto the inner side of the associated side
wall 2 or 3 due to the angular configuration of the two legs

24 and 25 of the angled component 23.

A stamped intended breaking location 29 is disposed between

the angled support 13 and the angled component 23.



To déte, the cover plates have sinply been bolted to the si;ge wal | s. The

sides of the cover plates were bent and provided with thre H d
nounting bolts. This configuration had the risk that, during
due to thermal effects, the cover plate would be distorted o I

stressed or bent. This nmounting schene has the additional disadvantage that
a plurality of differing cover plates nugp be used to acconmodate the
differing assenbly possibilities for the nodule rails. A retroactive change
in the position of the nodule rails can only be effected foll ow ng renoval

of a secti orhefondeclegig®d o f i the Grugll echdtamgoresnie @Y Isds & dergd ch only be
achieved using a |l arge nupber of bolts in Vé' ew of the separation between
attachnent ¢beeghemstrards %%m??‘?@f“go}ﬁ%, hi ch are disposed next to each |
other in a row. Al so known in the art is nmounting the cover plates to the
side walls using support elenents. Towards this end, plate- shaped support

el enent s arkniaddi aldya hoamgbed t conpuneniy el oot tessintds waltls arsd nigs

ti bol dth havi hol I i d is th
Connect ad 1881 KEERG o0 EE SheTREe Ry 151G o 14 B Phetths. and
mounting boj4g;it Ibh#1 088§ DEAT SuShdit C38 twitich COS! | ¥n Wldh f S0tk i0al to

materials and assenbly. There is no RF sealing of the |ongitudinal slot

bet ween t hetlsé dengbed ssupplorhel ZovRrpiBR DL IHeBgled suppoLiRlil3 o2

thereto, a npdule su rf. Steu i 0 i e t, Wit i.ch

resilient c%ﬂ%u%t?f‘n‘bgggﬁ%céé %‘é\%jl:?e% §?1l@°‘¥\éhé£ éi] arid 31 azpe V@or‘fnected
together via intended breaking locations 29.



6 - S-shaped cross section establish a | ow resistance contact between the
nmetallic alum num side walls, connected together via nodule rails, and the
‘upper or |ower cover. The sideward ends of the cover plate are bent over at
right angles and are surrounded by one groove-shaped half of the resilient
contacts, whereas the other oppositely fenlng hal f of the resilient
contacts seats, in a spring-loaded mannk about the edges of the side
wal I s. Although the nounted resilient contacts effect a reliable RF sealing
of the gap between the cover plates and the side walls, there is no
mechani cal connection between the plates and the walls (DE 42 37 447 Al).

Various kinds of contact strips or resilient contacts for radiation-proof
connection of abutting netallic wall

el enents are, per se, known in the art
(DE 94 01 533 Ul and DE 90 03 209 U).

Ssummary of Reference Symbols

module support structure

side wall

side wall

module rail : This Sheet Has Been Replaced
IR IIi

mounting flange
bolt holes
upper edge (of 2,3)

\ooo\lo\m.bwmr—‘

lower edge (of 2,3)
10 track of holes

11 cover plate {(on top)
12 cover plate (on bottom)
13 angled suppoft

14 angle leg, first

15 angle leg, second
16 angle

17 bent edge

18 bolt receptacle

19 mounting bolt

20 seating surface

21 clamp

22 slanted guide

23 angled component

24 leg

25 leg

26 bracket

27 receptacle



It is the purpose of the invention to configure an elenment for nounting the
cover plates to the side walls of nodul e support structures in such a
manner that, with little technical difficulty and expense as well as with
rapi d assenbly, an econom cal inwardly seating connection can be produced
whi ch secures sufficiently good radio frequency sealing, in the rel evant
frequency range, of the gap between the q@mponents, which can accommodate
production tol erances, and which nmechanically connects the conponents.
Departing froma nodul e support structure of the above nentioned kind, this
object is aghi eygtlatt fhdet the nounting el enent consists essentially.of an
angl ed support made fromthin resilient steel sheet netal and conprising
two angl e | 88sinterdadi hgeakingglecatiaBre than 90 angul ar degr ees,
7 mherein36h§ first angle leg of the angled support is placed between the
side wal | and The cover plate and the first angle

31 angled component, additional

32 angled support, additional

This Sheet Has Been Re
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| eg has a bolt receptacle for the mounting bolt and the connecting bolt is
passed through a hole in-the track of holes and screwed into the bolt
receptacl e and the second angle |leg has at |east one seating for the cover
pl ate which is produced through stanping of this angle leg and this second
angle leg forns, together wth the seating, a U shaped resilient clanp

whi ch accepts the cover plate abutting t side wall. During assenbly, a
plurality of the proposed nmounting el enents are placed onto both sides of
the cover plate at those edge |ocations not occupied by nodule rails. The
cover plate is then introduced between the side walls and the nounting

el enents are screwed-down. This can be done with little manual effort. I n
order to effect sinpler manufacture, the bolt receptacle can be a hole
produced by punching and st anpi ng. It is advantageous when the first

angle leg has a bent edge directed towduds;dhe second angle leg. This
measure sinplifies introduction of the cover plates having the nounting

el enents, since the slant of the bent edge guides the first angle |eg past:
the inner edges of the side walls. A further enbodi ment of the invention
is characterized by angl ed conponents fashioned on the ends of the angled

support A mounting element in the form of an angled support 13 made
from resilient elastic steel sheet metal is used for mounting
the cover plates 11, 12 of an RF sealed module support

structure 1 to the side walls 2, 3 thereof.

( in connection with figure 1)

—

- This Sheet Has Been
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and having two | egs.one of which has a bracket for the cover plate and the
other leg formng, together with t he 'bfacket, a resilient U shaped
receptacle for the cover plate. This angled conponent extends the nounting

el ements w t hout 8 requiring
additional bolting to the side wall to extend the RF sealing of the gap
bet ween the cover plate and the side wall. It is advant ageous when one

| eg of the angled conponent has a contact nub on its outer side for

i mproving th contag&pto thd side wall. It is adwvnt ageoys when the one
| eg of the aMgled c onent gconprises a bend direct towar {Is the second
| eg. This bepd si I fies intxoduction of the cover/plate a does.Lhe\pent
edge of the/fir angl e | eg ofythe nmounting el emeny. //’ -\\
. T T e e e e ————— .
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An | ntended breaking | ocation can be provided between the angled support
and the angl ed conponent for sinple breaking- off of the angl ed conponent
in the event that this conponent is not needed. For inmproved production
and sinple adjustnment to the various conditions of differing nodul e support
structures, it is advantageous when a plurality of angled supports having a
plurality of angl ed conponents are onnected together to forma band. The
i nvention will be descrlb |n gre er detgajl bela with reference to the

t hr ee acconpanyi ng sheets draw ng. i gure 1yshows a vertical cut
t hrough a nodul e support tructurg as seen fromthe rear in
reduced scal e;
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9 'Figure 2 shows the encircled upper right corner of the nodule

support structure of figure 1 wth the associated . conponents in
expl oded vi ew, Figure 3 shows an angl ed support in cross section in a
greatly expanded representation; Figure 4 shows a side view of the

begi nni ng portion of a band havi ng one angl ed support and two

pl aced angl ed conponents; Figure 5 shows a plan view of the band
i n accordance with figure 4; Figure 6 shows the band of figures
4 and 5 in perspective view fromthe side; Figure 7 shows the
band of figures 4 and 5 likew se in perspective view fromthe other
si de. The nodul e support structure shown in figure 1 in vertical cut

and in a sinplified manner serves f cceptance of plug-

30
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i n nmodul es (not shown) each having a printed circuit board for electrical

and el ectroni c conponents and a forward front pl EQLACE§ﬁﬁ§§$F

structure—t—conprises two parallel side walls 2 . 1 g
sheet neta profiled structure faill s made from &l
whi ch the Lgmmmﬁimmﬂ“o\w front nodul e raifl 3 4 9EED tean be
. side walls and 8 have ndunting flange 6 haviggjscrew holes wt
assi stance of which the nodul e support-sTTuctur 1 can be nounted

equi pnent cabi net or rack.

support
um num
Um num of
seen. The
N t he

into an
10 The

side walls 2 and 3 are bolted to the nodul e rails 4 and 5 using bolts (not
shown). For this purpose, tracks of holes 10 are di sposed in the upper and

| ower edges 8 and 9 of the side walls 2 and 3.

1. A module support structure Zor the accaeptance

mcdules equipped with electirical and elec o;

plug-in

components

- with two parallel side walls connected to each other via at

least four module rails,

- with a cover plate on its upger side and on its lower side,

- with tracks of holes fcor mouniting bolts on the upper and

lower edges of the side wzlls,

- with at least one mounting elament disposed at the track oI

holes to which the cover plate is mounted,
characterized by the follcocwing features:
- the mounting element consists essentially

support (13) made from thin resilient steel

cf an angled

sheet metal,

- the angled support (13, ccmprises two angls legs (14 and

S) subtending an angle 7.5) of more than %0 anqular



Two cover (It —cy) Znlmounted to the upper and lTower sides in a -
det achabl MLKEE Q@ASHEEE nodul e support structure:| m _mount
the two cdv r plates 11 amd}{12, nounting el enents aru llmmuum Ium
tracks of hclq?gapEBqQQpl he associ ated cover plate*11°or- 12 af its edge.
The rountijnd el ements conpe¢t the cover glates 11 and 12 nechanically as
wel | as eljectrrecattytoThe|side walls é;and 3. These nounting el enents are
angl ed sud orts 13 made fromthin resilient steel sheet netal,
preferentially tfrom chrome- nickel-steel, produced through a plurality of

sequential punching and stanpi ng steps. Each angl ed suppor 3.has (see
figure 3) a fahestfiZsg angdg 1£9ardd4d o€cshe éﬁg&@glégpfgggTﬁgéi tRo angl e

| egs 14, 15 t end I 6 t han 3R Ovhakrdggneas. The
first angle %@%C%§ ﬁ%@wgg%eﬁP%eéggeggﬁgﬁr3?{32 ?§§éF§§ Fheégegond angle leg
15 and descrifhas 1@n,obtuse angle with respect to the first angle |l eg 14 of

approxi matel y one _hundred seventy five angul ar  degrees. t cover

plate 11, 17 ithendidmsdd angie igdst( Idigl Slggg?&ti§ e, i@&lﬁgﬂigén ﬁé%%e

associ at ed C%#Rﬁ1 B%t%01¥ Q942 and the adjacent side wall 2 or 3. It has a
or a

bolt receptacle 1 mounti'ng bolt 19. This nounting bolt is passed
fromthe - the connecting bolt (19) is passed through a hole in the

track of holes (10) and screwed into the bolt receptacle
(18),

- the second angle leg (15) has at least one seating (20) for
the cover plate (11,12) which is produced through stamping
of this angle leg (15), -

- this second angle leg (15) forms, together with the seating
(20), a U-shaped resilient clamp (21),

- the clamp (21) serves for accepting the cover plate (11,12)
abutting the side wall (2,3).

2. Module support structure of claim 1, characterized in that
the bolt receptacle (18) is a2 hole formed through punching

and stamping.

3. Module support structure of any one of the claims 1 or 2,
characterized in that the first angle leg (14) has a bent

edge (17) directed towards the second angle leg (15).

4. Module support structure of any one of the claims 1
through 3, characterized by an angled component (23) formed
on the end of the angled suppoft (13) and having two legs (24
and 25) one of which (24) having a bracket (26) for the cover
plate (11,12) and the other leg (25) forming, together with
Ehe bracket (26), a resilient U-shaped receptacle (27) for
the cover plate (11,12). |



11 outside through a hole in the track of holes |h% % @EfTth its

t hread |Wpt acle 18. The bolt rece ﬁ Qwﬁﬁfﬁc hed

hol e havin |ngs and havi ng edges punched into the shage of

two hal f| ﬂ m‘m ur es 4, 6 and 7). The boll }reOhFEEI Y48 ican al so

be a fl essecond angle | eg 15 conprisesjt seating surfdces 20

for the aSSOCIated cover plate 11 or 12 Vhlch are produced through §tanping
hese

of the second angle |l eg 15.- Together with the seco
two seating surfaces 20 formtwo U shaped resilient clanps 21 mhlch accept
t he edge of the associated cover plate 11 or 12 abutting the correspondi ng
side wall 25 oMadule ssuppert girRcRESiThIdldigs 4. nsvatastestl agde igodat

plate 11, léhl Py tfe C&Z’WP glr:he aﬁ’x f‘er}:glceoqnpon n%ne&tB)Z%a'ssaf(yonPt%c%n one

end of the
nub (28) on its outer side.

6. Module support structure of any one of the claims 4 or 5,
‘characterized in that the one leg (24) of the angled
component (23) has a bend (30) directed towards the second
leg (25).

7. Module support structure of any one of the claims 4
through 6, characterized in that an intended breaking
location (29) is disposed between the angled support (13) and
the angled component (23).

8. Module support structure of any one of the claims 4
through 7, characterized in that a plurality of angled
supports (13 and 31) and a plurality of angled components (23

and 30) are connected together'to form a band.



sUpport ddn'ﬂ?@ﬁ“ﬁﬁf 24, 25 subtending an angle of ninety angul ar
degr ees. d ~eartaql slo be sonmewhat |arger than ninety degrees. An
i nwar dl y ected brq@th 6 protrudes beyond one leg 24 and forms,

t oget her hOQGFEiF\ gl 25, a resilient U shaped receptacle 27 for

\he cover plate 11 or 12. One leg 24 has, on
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resiliently pushes onto the inner side of the
associ at ed si de mall 2 or 3 due to the angul ar configuration of the two

| egs 24 and 25 of the angl d i ntended breaking

| ocation 29 is disposed be'(t:M A § ST&QM and the angl ed
conmponent 23. ' 12 The one | eg 24 of
t he angl ed conponent 23 has a bend 30 directed towards the second | eg 25.

Abstract

A mounting element in the form of an angled support 13 made
from resilient elastic steel sheet metal is usad for mounting
the cover plates 11, 12 of an RF sealed module support

structure 1 to the side walls 2, 3 thereof.

( in connection with figure l)”



Ah additional angled conmponent 31 corresponds with and is adjacent to
angl ed conponent 23 and is followed by an additional angled support 32
which is, in turn, identical to the angled support 13. A plurality of
angl ed supports 13, 32 and a plurality of angled conmponents 23 and 31 are
connect ed together via intended breaking | ocations 29.

13 Summary of Refer e Synbol s 1 nodul e support
structure
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2°sidé wall 3 side wall 4 nodule rail 5 nodule rai
bolt holes 8 upper edge (of 2,3) 9 I|ower edge (of 2,3
11 cover plate (on top) 12 cover plate (on botton) 13 4
angle leg, first 15 angle |leg, second 16 angle 17 bent
- receptacle 19 nmounting bolt 20 seating surface 21 cl any
angl ed conponent 24 leg 25 | eg 26 brackdt 27 recept acl €

21 15 20 13

13

[ 4 5 A



14 2'&8 contact nub 29 intended breaking | ocation 30 bend 31 angl ed
conponent, additional 32 angled support, additional
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