
1                 EP0240215B1                       2 Description
greater than their design limit, other measures will be necessary. The
above-described heat transfer The invention relates to means for mounting a
process is "passive" in nature; i.e., other than the housing module to a
control panel.                structure of the housing module itself, no
additional While advances in electronics have reduced   5   measures are
provided to improve the heat dissipa- the size and power consumption
requirements of    tion. Of course there are some levels of heat gen- many
devices used in industry, the need to locate,  eration that can only be
handled by forced cooling arrange and mount any given system comprised
with air or other media; these types of aided heat by such devices has
continued. Simplicity of ar-  dissipation would be characterized as an
"active" rangement, ease of initial installation and subse-  10  design.
While the means of the present invention quent removal for service or
replacement, efficien-  can be used in a force cooling environment (using
cy in design (both economic and mechanical) and   air or other gaseous
media) the design of such above all, safety, predominate the concerns
facing  equipment to provide the forced cooling is beyond the designer of a
particular system's actual field  the scope of the present invention.
installation. With the modularization of many elec-  15  Another well known
passive technique to in- tronic components, field installation concerns
often  crease the heat dissipation capability of the hous- centre upon
locating the various housing modules  ing modules is to provide a plurality
of openings in that contain the electronic devices in openings in a  the
top and bottom sides of the housing modules, control panel or instrument
console. The electronic  thereby allowing natural convection air currents
to modules themselves are then electrically intercon-  20  pass through the
housing module (as well as ar- nected behind the face of the control panel
to     ound and along the sides of the housing module) to complete the
system. The housing modules them-    assist heat dissipation. While the
increased heat selves are usually made of steel or aluminum sheet
dissipation ability of multiple openings in the top metal. To facilitate
the utilization of a standardized  and bottom sides of the housing module
is quite design, various engineering standards have settled   25  evident,
certain disadvantages became apparent upon determined sizes of housing
modules, clear-  with such a design. Firstly, by being open on the ances
and panel openings. Such a system of stan-  top, the internal electronics
are exposed to dripping dardized components assists interchangeability of
conductive and/or corrosive liquids, or to particles hardware and minimizes
the total number of con-   of dirt, debris or other contaminants, that
could fall figurations required.                         30  through the
openings and damage the electronics Given that the housing modules contain
elec-   contained therein. Secondly, and of equal impor- tronic instruments
or component (hereinafter re-  tance, the potential for electrical shock to
an in- ferred to as electronics), a major concern in any  dividual working
in the vicinity of the housing mod- field installation is to ensure that
there is sufficient  ules, due to a tool or other conductive projection
heat dissipation to prevent damage to or destruc-  35  falling through one
of the openings in the housing tion of the electronics. The source of this
heat is  modules and contacting the electronics within, is the electronics
themselves. This is still a concern  increased. In addition, with either of
the above two notwithstanding the above-mentioned advances in   housing
module designs, numerous types of miniaturization and reduction of power
consumption  mounting apparatus had been used to secure the requirements,
since the miniaturization process it-  40  housing module to the control
panel, undoing to an self has led to circuitry and structures of a much
extent the standardization efforts urged by the denser configuration than
previously encountered.  above mentioned engineering standards. Not all
electronics generate the same amount of       According to the invention
there is provided heat during operation. Accordingly, the means em-  means
for mounting a housing module to a control ployed to handle the problem of
heat dissipation   45  panel, comprising: will vary depending upon the heat
load present. At  a mounting bracket assembly including a mounting
relatively low levels of heat load, heat dissipation  bracket and means for
mounting the mounting can be handled satisfactorily through radiation and
bracket to the housing module; natural convection from the solid walls of
the hous-  characterised in that: ing modules that contain the electronics.
At steady   50  the mounting bracket has self-compressing means state
conditions, the heat generated by the elec-  in the form of a bevelled
front portion of the mount- tronics will be equal to the heat being
rejected to  ing bracket to prevent deformation of an intermedi- the
surroundings. This will result in the establish-  ate portion of the
mounting bracket in a direction ment of steady state temperatures for the
electron-  away from the mounting module. ics and the housing modules
themselves, which are  55  Ventilating means can be formed in side por- a
function of the materials employed and the ability  tions of the mounting
bracket assembly to permit of the housing module to dissipate heat. If the
heat dissipation therethrough while preventing di- electronics steady state
operating temperature is  rect access to an opening in the housing module. 
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a plurality of openings in the top  Figure 9 is a plan view corresponding
to Figure and/or bottom sides of a housing module, dirt,       8; debris,
or liquid contaminants face a tortuous path  Figure 10 is a view of a
threaded bolt of the of entry before they can reach the electronics
means of Figures 1 to 3; and contained therein. Side slots In the mounting
brack-   5  Figure 11 is an alternative embodiment of a et assembly,
however, can still allow the free flow  mounting bracket of the means of
Figures 1 to of natural convection air currents through the hous-  3. ing
module that will cool the contained electronics.  Referring to the drawings
and firstly to Figures Further, since the mounting bracket assembly will  1
to 5, a mounting bracket assembly 5, for secur- be in direct contact with
the natural convection air  10  ing a housing module 90 containing
electronics (not currents, it will be heated as well, and will thus  shown)
to a control panel 110, comprises four sub provide additional surface area
to assist in heat  assemblies: a mounting bracket 10; a guide 30; a
dissipation by radiation and/or convection. Finally,  slide nut 50; and a
threaded bolt 70. an increased degree of protection from hazardous      The
mounting bracket 10 is made of steel, but shock is also provided by the
mounting bracket  15  other materials such as aluminum or other metals
assembly, since a tool or other projection would  that can be manufactured
by a stamping or an have extreme difficulty in passing through side
extrusion process could also be used. In the former slots of the mounting
bracket assembly, and       case, the stamped piece would have to undergo a
thence into openings in the housing module itself.  further forming
operation to create the desired Alternative embodiments could incorporate
ex-  20  shape of the mounting bracket 10. The mounting tended surface fins
placed upon the top of the    bracket 10 has a wide end, generally
indicated at mounting bracket assembly, which would enhance    11, and a
narrow end, generally indicated at 12. A the radiant and/or convective heat
dissipative    notch 19, located at the narrow end 12 of the qualities.
Such a design might, therefore, favour  mounting bracket 10, is present due
to the manu- manufacture via an extrusion process, since the   25
facturing requirements then the mounting bracket fins could then be created
in one step with little  10 is formed from a stamping. Once the general
difficulty.                                       shape of the mounting
bracket 10 has been The mounting bracket assembly to secure the    stamped
out, side walls 13 and 14 are folded housing module containing electronics
to the con-  inwardly so that they are substantially perpendicu- trol panel
can easily be attached to or removed   30  lar to a top wall 15. Then, an
end wall 16 is folded from the control panel in a given installation.
inwardly such that narrow end edges 13B and 14B The mounting bracket
assembly can be self-     of the side walls 13 and 14 respectively bear
upon aligning, both with respect to the housing module it  the inner face
16B of the end wall 16. The notch 19 secures and to the control panel to
which the     prevents a "kinking" or localized deformation of the housing
module is attached, and can also be self-  35  material at the point of
intersection of the two "fold compressing against the housing module
itself.    lines" described above. Such a notch 19 would be The mounting
bracket assembly provides for     unnecessary In a mounting bracket 10 made
by an heat dissipation and for environmental protection.  extrusion process
since, in an extrusion process, The invention is diagrammatically
illustrated by  the shape could be created as a continuous part of way of
example in the accompanying drawings, in  40  the extrusion process in one
step. which:-                                               Referring to
Figure 4, the preferred dimensions Figure 1 is an isometric projection of
means for  of the wide end 11 and narrow end 12 are mounting a housing
module to a control panel    W1=60.3mm  (2-3/8 inch) and W2=25.4mm  (1
according to the invention;                    inch) respectively, are for
standard panel mounted Figure 2 is a sectional end view corresponding   45
control instruments. Clearly these dimensions can to Figure 1;
be varied to suit the width and length of other Figure 3 is a sectional
side view corresponding  housing modules, as long as the same general to
Figure 1;                                    proportions are substantially
maintained. Together Figure 4 is a plan view of a mounting bracket of  with
the side walls 13 and 14, which are identical to the mounting bracket means
of Figures 1 to 3;    50  each other, the mounting bracket 10, as seen from
Figure 5 is a side view corresponding to Figure  the top (Figure 4) is
trapezoidal in shape, the 4;
surfaces of the wide end 11 and narrow end 12 Figure 6 is an end view taken
on line 6-6 of    being substantially parallel to each other. As will be
Figure 5;                                       seen from Figures 1 to 5,
the four walls 13, 14, 15 



Figure 7 is a close-up side view of a bevelled   56  and 16 of the mounting
bracket 10 partially enclose end of the mounting bracket of Figure 6;
and define a trapezoidal wedge-shaped volume of Figure 8 is a side view of
a slide nut of the   height H1. The walls 13, 14 and 16 are substan- means
of Figures 1 to 3;                        tially perpendicular to the top
wall 15, and all are of 3    5                EP0240215B1
6 the same, uniform thickness t (within normal manu-  engagement of the
threads 72 of the threaded bolt facturing tolerances). The preferred
dimension for  70 with the sides of the hole 31. The guide 30 is the
thickness t is 1.5mm (0.060 inch), but this can  positioned on the
underside surface 15B of the top be varied to suit a particular application
if neces-  wall 15 such that the longitudinal axis of the hole sary.
Measured from the top surface 15 of the top   5   31 lies on the same
longitudinal axis as that of the wall 15 to the plane defined by bottom
edges 13A,  hole 17 located in the end wall 16, and this com- 14A, and 16A,
of the walls 13, 14 and 16 respec-  mon longitudinal axis is parallel to
the top wall 15 tively, the preferred height H1 of the mounting   and
equidistant from the side walls 13 and 14 at all bracket 10 is 15.9mm (5/8
inch), but this can be  points. The guide 30 is also positioned at a dis-
increased to suit the overall length of the mounting  10  tance away from
the end wall 16 such that the end bracket 10, keeping in mind that
excessively slen-  73 of the threaded bolt 70, when fully inserted der
mounting brackets 10 are to be avoided.      through the hole 17, and
thence through the hole Referring to Figure 5, the side walls 13 and 14
31, will extend past the leg of the guide 30 contain- are shown to have a
plurality of regularly spaced,  ing the hole 31 when the mounting bracket
assem- rectangular side slots 18 of width W3 and height  15  bly 5 is in
place and ready to secure the housing H2 therein. The side slots 18 permit
the ingress  module 90. and egress of natural convection air currents from
Turning now to Figure 7, it will be seen that the a housing module 90, as
will be described more    wide end 11 of the mounting bracket 10 has a
fully hereinafter. Preferred dimensions of W3 and  bevelled end 20. That
is, the plane surface defined H2 are 47.6mm (1-7/8 inch) and 6.4mm (0.25
inch),  20  by edges 13C, 14C, and 15C of the walls 13, 14 respectively,
although these dimensions are not    and 15 respectively is not
perpendicular to the critical. In a preferred embodiment, the first of such
plane defined by the surface 15A. Instead, the side slots 18 would be
placed in the side walls 13  corners 21 and 22, defined by the intersection
of and 14 at approximately 25.4mm (1 inch) from the  the edges 13A and 13C,
and 14A and 14C, respec- wide end 11 of the mounting bracket 10, measured
25  tively, are located a distance B measured away along the top wall 15;
additional side slots 18 would  from a line segment perpendicular to the
surface be spaced approximately 34.9mm  (1-3/8 inch)      1 SA (and towards
the narrow end 12) located at the apart and would continue the pattern
along the side  edge 15C. The preferred dimensions for the dis- walls 13
and 14 until the narrow end 12 is ap-    tance B Is 0.46mm (0.018 inch). As
will be de- proached. The extent and number of the side slots  30  scribed
more fully hereinafter, it is this bevelled 18 in the mounting bracket 10
depends upon the    end 20 that allows the mounting bracket assembly
overall length of the housing module 90 that is to  5 to "bow" towards the
housing module 90 when be secured by the mounting bracket assembly 5 to
the threaded bolt 70 is tightened, thereby making a  control panel 110,
described  more fully      the mounting bracket assembly 5 self-compressing
hereinafter.                                 35  against the housing module
90. Referring to Figure 6, the end wall 16 is shown   The slide nut 50 is
shown in Figures 8 and 9 to have a centrally disposed hole 17 therein,
and is shown to have three cylindrical shaped through which threads 72 of
the threaded bolt 70  sections, each of which shares the same common are
intended to pass. The diameter of the hole 17  longitudinal axis of
symmetry. These sections are: is designed to be just large enough to permit
the  40  an upper section 52, a neck section 53, and a lip threads 72 of
the threaded bolt 70 to pass thereth-  section 54. Flat, parallel surfaces
52A, 52B, 54A rough without engagement of the threads 72 with   and 54B are
all perpendicular to the above-men- the sides of the hole 17. It will be
noted, however,  tioned common longitudinal axis of symmetry and that a
sloted head 71 of the threaded bolt 70 is of  further define the upper
section 52, the neck sec- sufficient diameter that it will not pass through
the   45  tion 53, and the lip section 54. The slide nut 50, hole 17, and
yet does not have a diameter which   therefore, could easily be machined
from a single exceeds H1 (so that there is no interference be-  piece of
bar stock. The heights of the upper sec- tween the slotted head 71 and the
housing module  tion 52, the neck section 53 and the lip section 54 90).
are shown as H3, H4, and H5, respectively; their The guide 30 is shown in
Figures 4, 5, and 6   so  respective diameters are shown as D3, D4, and D5.



as being L-shaped with one leg of the guide 30    Preferred dimensions for
D3, D4, and D5 are permanently attached to the underside surface 15B
19.1mm (0.75 inch) 6.4mm (0.25 inch) and 9.1mm of the top wall 15, by
welding or other suitable  (0.36 inch) respectively. Preferred dimensions
for means. The other leg of the guid 30 is shown to   H3, H4 and H5 are
14.2mm (0.56 inch) 3.6mm have a centrally disposed hole 31 located therein.
55  (0.14 inch) and 1.5mm (0.06 inch) respectively. The diameter of the
hole 31 is again designed to     The upper section 52 of the slide nut 50
con- be just large enough to permit the threads 72 of  tains a threaded
hole 51, completely passing there- the threaded bolt 70 to pass
therethrough without  through, and having a diameter and thread configu- 4
7                EP 0 240 215 B1                   8 ration such that it is
removably engageable with the  section 54 of a respective one of the slide
nuts 50, threads 72 of the threaded bolt 70. The threaded  thereby
attaching the respective mounting bracket bolt 70 is shown in Figure 10.
The threaded hole  assembly 5 to the housing module 90. The diam- 51 has
its longitudinal axis of symmetry perpen-  eter of the hole 97 is such that
the diameter D5 of dicular to and intersecting with the above-described   5
the lip section 54 will just pass through it, permit- common longitudinal
axis of symmetry that defines  ting the neck section 53 of the slide nut 50
to bear the sections 52, 53 and 54 and is located approxi-  upon the edge
of the hole 97. Accordingly, the mately midway between surfaces the 52A and
52B.  height H4 of the neck section 53 is chosen such The precise location
of threaded hole 51 is chosen  that it is just slightly larger than the
thickness of the such that when the surface 52A of the slide nut 50  10
plate material used for the housing module 90. The is slidably engaged with
the underside surface 15B  difference between the diameter D5 of the lip
sec- of the mounting bracket 10, the longitudinal axis of  tion 54 and the
diameter D4 of the neck section 53 the threaded hole 51 is coincident with
the com-  (the diameter of D5 being greater than that of D4) mon
longitudinal axis of the hole 31 in the guide 30  is chosen such that the
housing module 90 will not and the hole 17 in the mounting bracket 10.
Simi-  15  easily disengage from the slide nuts 50. The diam- larly, the
dimension H3 of the slide nut 50 is also  eter D4 of the neck section 53 is
also chosen such chosen such that, when the surface 52B and the   that it
will not fail when loading due to tightening of underside surface 15B are
slidably engaged as   the threaded bolt 70 Is applied. Similarly, the
described above, the surface 52B of the slide nut  height H5 of the lip
section 54 is chosen so that 50 does not project past the plane defined by
the  20  the weight of the housing module 90 and included edges 13A, 14A,
and 16A of the mounting bracket  electronics will not deform the lip
section 54. 10.                                                 Referring
to Figure 3, the housing module 90 is The assembly of the mounting bracket
assem-  designed to be removably secured to the control bly 5 will be
discussed next. First, for convenience,  panel 110. Openings 111 are
provided in the con- the mounting bracket 10 can be laid on a surface  25
trol panel 110 that will closely accept the housing such that the underside
surface 15B is face up.  module 90. The housing module 90 has, at the The
slide nut 50 is then placed on the mounting  front end 91, an outwardly
projecting lip 98, ex- bracket 10, between the guide 30 (already at-
tending substantially along the entire perimeter de- tached) and the end
wall 16, with the surface 52A  fined by the sides 93, 94 and 96 of the
housing of the slide nut 50 in sliding contact with the  30  module 90. To
mount the housing module 90 to the underside surface 15B, and with the
longitudinal  control panel 110, the rear end 92 is first inserted axis of
the threaded hole 51 lined up with those of  into one of the openings 111
until a rear surface the hole 31 and the hole 17. The end 73 of the   98A
of the lip 98 comes into contact with a front threaded bolt 70 is then
inserted through the hole  face 110A of the control panel 110, thereby pre-
17, threadably engaged through the threaded hole  35  venting the housing
module 90 from passing com- 51, and thence through the hole 31.
pletely through the opening 111. The neck section 53 and the lip section 54
of    An upper and a lower mounting bracket assem- the slide nut 50 is the
means by which the mount-  bly 5 are then placed in contact with the
housing ing bracket assembly 5 is removably attached to  module 90, such
that for each mounting bracket the housing module 90. Figures 1, 2, and 3
show   40  assembly 5, the wide end 11 of the mounting various views of the
mounting bracket assembly 5  bracket 10 Is in contact with a rear face 110B
of mounted on the housing module 90; Figure 3       the control panel 110.
At the same time, the lip shows the housing module 90 secured to the con-
section 54 and the neck section 53 of the slide nut trol panel 110 by the
mounting bracket assembly 5.  50 are engaged in the hole 97 of the housing
Referring to Figures 1 and 2, the housing mod-  45  module 90. It will be
noted that the relative position ule 90 has a front end, generally
indicated at 91,  of the leg of the guide 30 containing the hole 31 is 



and a rear end, generally indicated at 92. A top  located with respect to
the side 16 of the mounting side 93 and a bottom side 94 of the housing
bracket 10 in such a manner that variations in the module 90 are each shown
to have a plurality of  exact placement of the hole 97 can be easily
through openings 95 located therein. The openings  50  accommodated through
adjustments of the location 95 allow natural convection air currents to
pass  of the slide nut 50. Once the mounting bracket through the housing 90
to dissipate heat generated  assembly 5 has been attached to the housing
mod- by the electronics contained therein. A hole 97 is  ule 90, the
threaded bolt 70 is tightened, by means present in each of the top side 93
and the bottom  of the slotted head 71. As the threaded bolt 70 is side 94
of the housing module 90, centred with  55  tightened, assuming that the
underside surface of respect to sides 96 of the housing module 90 and  the
slotted head 71 is bearing upon the surface near the rear end 92. Each hole
97 is removably  16C of the mounting bracket 10, the slide nut 50
engageable with the neck section 53 and the lip  will initially be urged
towards the narrow end 12 of 5    9                 EP 0 240 215 B1
10 the mounting bracket 10. The end wall 16 will not     portion of the
mounting bracket (10) in a direc- bend towards the surface 15B of the
mounting          tion away from the mounting module (90). bracket 10,
since the inner surface 16B bears upon the narrow end edges 13B and 14B.
However,         2. 2. Means according to claim 1, wherein the since the
neck section 53 of the slide nut 50 is   5  mounting bracket (10)
comprises: bearing upon the edge of the hole 97, the slide nut   a first
trapezoidal-shaped wall (15) having a 50 will not move rearward; instead,
the mounting      narrow edge, a wide edge and two equal bracket 10 will be
urged forward, thereby pressing    edges; the wide end 11 against the rear
face 110B of the    second and third substantially rectangular- control
panel 110, and pressing the lip 98 of the   10  shaped walls (13, 14), each
attached at one housing module 90 against the front face 110A of      edge
of the second and third walls (13, 14) to the control panel 110, thereby
fixedly securing the   one of the two equal edges of the first mounting
bracket assembly 5 and the housing           trapezoidal-shaped wall (15)
and substantially module 90 to the control panel 110.
perpendicular thereto; Now the operation of the bevelled end 20 will  15  a
fourth rectangular-shaped wall (16), attached be discussed. As the threaded
bolt 70 Is tightened,   at one edge to the narrow edge of the first the
first contact between the mounting bracket 10     trapezoidal-shaped wall
(15) and substantially and the rear face 1 1OA of the control panel 110
perpendicular thereto, having a first centrally occurs only at the edge 15C
of the mounting           disposed hole (17) therethrough, such that the
bracket 10. Further tightening of the threaded bolt  20  first (15), second
(13), third (14) and fourth (16) 70 will attempt to "bow" the mounting
bracket 10,     walls partially enclose and define a trapezoidal, but it is
restrained from excessive motion since it   wedge-shaped volume. lies next
to the housing module 90 and is held in place from bowing outwardly by the
combined ac-    3. 3. Means according to claim 2, wherein the tions of the
slide nut 50 and the threaded bolt 70,  25  fourth rectangular-shaped wall
(16) bears upon which removably secure the guide 30 and the           an
edge (13B, 14B) of each of the second and mounting bracket 10 to the
housing module 90.         third substantially rectangular walls (13, 14)
to Since the longitudinal axis of the threaded bolt 70   support the fourth
rectangular-shaped wall lies between the edge 15C of mounting bracket 10
(16). and the housing module 90, and by virtue of the   30 orientation of
the bevelled end 20, any bowing of  4. 4. Means according to claim 3,
wherein each the mounting bracket 10 will be towards the hous-     of  the
second  and  third  substantially ing module 90 rather than away from it.
The           rectangular-shaped walls (13, 14) further com- mounting
bracket assembly 5 will thus be seen to      prises: be self-compressing
against the housing module  35    a plurality of regularly spaced,
rectangular side 90.
slots (18) located on the edge of the second Since the points of contact on
the mounting        and third substantially rectangular-shaped walls
bracket 10 comprise a line (at the rear face 110B    (13, 14) opposite the
edge attached to the first of the control panel 110) and a point lying
substan-  trapezoidal shaped wall (15); and tially midway between the ends
of the above line   40  a bevelled edge (20) comprising said bevelled (the
hole 17 at the narrow end of the mounting        front portion and located
on the end of the bracket 10) the mounting bracket assembly 5 is
second and third substantially rectangular- 



essentially self-aligning, both with respect to the   shaped walls (13, 14)
opposite the end having housing module 90 and to the control panel 110,
an edge (13B, 14B) bearing upon the fourth since the load is centrally and
evenly distributed.  45  rectangular-shaped side (16). Claims
5. 5. Means according to any one of claims 2 to 4, wherein the means for
mounting the mount- 1. 1. Means for mounting a housing module (90)
ing bracket (10) to the housing module (90) to a control panel (110),
comprising:     so       comprise: a mounting bracket assembly (5)
including a       a slide nut (50) having a threaded hole (51) mounting
bracket (10) and means (30, 50, 70)      completely passing through an
upper section for mounting the mounting bracket (19) to the      (52) of a
first diameter (D3); housing module (90);                              an
L-shaped guide (30), secured by a first leg characterised in that the
mounting bracket (10)  55  to the underside surface (15) of the mounting
has self-compressing means in the form of a       bracket (10) and having,
in a second leg, a bevelled front portion of the mounting bracket    second
centrally disposed through hole (31), (10) to prevent deformation of an
intermediate    the second centrally disposed through hole 6    9
EP 0 240 215 B1                       10 the mounting bracket 10. The end
wall 16 will not    portion of the mounting bracket (10) in a direc- bend
towards the surface 15B of the mounting         tion away from the mounting
module (90). bracket 10, since the inner surface 16B bears upon the narrow
end edges 13B and 14B. However,        2. 2. Means according to claim 1,
wherein the since the neck section 53 of the slide nut 50 is   5  mounting
bracket (10) comprises: bearing upon the edge of the hole 97, the slide nut
a first trapezoidal-shaped wall (15) having a 50 will not move rearward;
instead, the mounting     narrow edge, a wide edge and two equal bracket 10
will be urged forward, thereby pressing   edges; the wide end 11 against
the rear face 110B of the    second and third substantially rectangular-
control panel 110, and pressing the lip 98 of the  10  shaped walls (13,
14), each attached at one housing module 90 against the front face 110A of
edge of the second and third walls (13, 14) to the control panel 110,
thereby fixedly securing the   one of the two equal edges of the first
mounting bracket assembly 5 and the housing          trapezoidal-shaped
wall (15) and substantially module 90 to the control panel 110.
perpendicular thereto; Now the operation of the bevelled end 20 will  75  a
fourth rectangular-shaped wall (16), attached be discussed. As the threaded
bolt 70 is tightened,  at one edge to the narrow edge of the first the
first contact between the mounting bracket 10    trapezoidal-shaped wall
(15) and substantially and the rear face 11 OA of the control panel 110
perpendicular thereto, having a first centrally occurs only at the edge 15C
of the mounting          disposed hole (17) therethrough, such that the
bracket 10. Further tightening of the threaded bolt  20  first (15), second
(13), third (14) and fourth (16) will attempt to "bow" the mounting bracket
10,      walls partially enclose and define a trapezoidal, but it is
restrained from excessive motion since it  wedge-shaped volume. lies next
to the housing module 90 and is held in place from bowing outwardly by the
combined ac-   3. 3. Means according to claim 2, wherein the tions of the
slide nut 50 and the threaded bolt 70,  25  fourth rectangular-shaped wall
(16) bears upon which removably secure the guide 30 and the          an
edge (13B, 14B) of each of the second and mounting bracket 10 to the
housing module 90.        third substantially rectangular walls (13, 14) to
Since the longitudinal axis of the threaded bolt 70  support the fourth
rectangular-shaped wall lies between the edge 15C of mounting bracket 10
(16). and the housing module 90, and by virtue of the   30 orientation of
the bevelled end 20, any bowing of  4. 4. Means according to claim 3,
wherein each the mounting bracket 10 will be towards the hous-    of  the
second  and  third  substantially ing module 90 rather than away from it.
The          rectangular-shaped walls (13, 14) further com- mounting
bracket assembly 5 will thus be seen to     prises: be self-compressing
against the housing module  35   a plurality of regularly spaced,
rectangular side 90.                                                  slots
(18) located on the edge of the second Since the points of contact on the
mounting       and third substantially rectangular-shaped walls bracket 10
comprise a line (at the rear face 110B    (13, 14) opposite the edge
attached to the first of the control panel 110) and a point lying substan-
trapezoidal shaped wall (15); and 



tially midway between the ends of the above line  4o   a bevelled edge (20)
comprising said bevelled (the hole 17 at the narrow end of the mounting
front portion and located on the end of the bracket 10) the mounting
bracket assembly 5 is       second and third substantially rectangular-
essentially self-aligning, both with respect to the  shaped walls (13, 14)
opposite the end having housing module 90 and to the control panel 110,
an edge (13B, 14B) bearing upon the fourth since the load is centrally and
evenly distributed.    45  rectangular-shaped side (16). Claims
5. 5. Means according to any one of claims 2 to 4, wherein the means for
mounting the mount- 1. 1. Means for mounting a housing module (90)
ing bracket (10) to the housing module (90) to a control panel (110),
comprising:    50       comprise: a mounting bracket assembly (5) including
a       a slide nut (50) having a threaded hole (51) mounting bracket (10)
and means (30, 50, 70)      completely passing through an upper section for
mounting the mounting bracket (19) to the     (52) of a first diameter
(D3); housing module (90);                              an L-shaped guide
(30), secured by a first leg characterised in that the mounting bracket
(10)  55  to the underside surface (15) of the mounting has
self-compressing means in the form of a       bracket (10) and having, in a
second leg, a bevelled front portion of the mounting bracket   second
centrally disposed through hole (31), (10) to prevent deformation of an
intermediate   the second centrally disposed through hole    11
EP 0 240 215 B1                   12 (31) having an axis of symmetry
coincident     PatentansprUche with that of first centrally disposed hole
(17) located in the fourth rectangular-shaped wall  1. Vorrichtung zum
Montieren eines Gehlusemo- (16) of the mounting bracket (10); and
duls (90) an einer Schalttafel (110) mit a threaded bolt. (70) to pass
through the first   5  elner Befestigungstrggeranordnung (5) mit el-
centrally disposed hole (17), removably engag-    nem Befestigungstrager
(10) und Einrichtun- Ing the threaded hole (51) In the slide nut (50),  gen
(30,50,70) zur Befestigung des Befesti- and passing through the second
centrally dis-     gungstragers (19) an dem Gehausemodul (90), posed
through hole (31) in the L-shaped guide     dadurch gekennzelchnet, daB der
Befesti- (30).                                     10      gungstrager (10)
selbstkomprimierende Ein- richtungen in der Form eines abgeschragten 6  6.
Means according to claim 5, wherein the         Vorderabschnittes  des
Befestigungstragers slide nut (50) further comprises:                 (10)
hat, um eine Verformung eines Zwischen- a neck section (53) of a second
diameter (D4),    abschnittes des Befestigungstragers (10) in ei- smaller
than the first diameter (D3) of the up-  ls  ner Richtung von dem
Gehausemodul (90) per section (52); and                             weg zu
verhindem. a lip section (54) of a third diameter (D5), larger than the
second diameter (D4) of the    2. Vorrichtung nach Anspruch 1, bel der der
Be- neck section (53) of the slide nut (50), remov-   festigungstrager (10)
ably to engage in a hole (97) in the housing   20  elne erste
trapezoidf6rmige Wand (15) mit el- module (90) having a diameter larger
than the     ner schmalen Kante, einer breiten Kante und third diameter
(D5) to mount the mounting         zwei gleichen Kanten, bracket (10) to
the housing module (90).          zweite und dritte im wesentlichen
rechteckig geformte Wande (13, 14), von denen jede an 7. 7. Means according
to any one of claims 2 to  25   einer Kante der zweiten und dritten Wande
6, wherein to increase the heat transfer area of  (13,14) mit einer der
gleichen Kanten der er- the mounting bracket (10), the mounting brack-
sten trapezoidfdrmigen Wand (15) und im we- et (10) has a wedge-shaped top
surface (15),      sentllchen senkrecht hierzu verbunden ist, locatable
along a side of the housing module      und eine vierte rechleckig geformte
Wand (90), the top surface including a plurality of fins   so  (16), die an
elner Kante mit der schmalen extending along the top surface with the fins
Kante der ersten trapezoidf6rmigen Wand (15) extending radially along the
length of the        und im wesentlichen senkrecht hierzu verbun-
wedge-shaped top surface.                         den ist und eine erste
mittig angeordnete durchgehende Offnung (17) derart aufweist, 8  8. Means
according to claim 1, wherein:   35       da8 die erste (15), zweite (13),
dritte (14) und to allow natural convection through the housing   vierte
(16) Wand teliweise ein trapezoldf6rmi- module (90) while preventing direct
access to     ges, keilformiges Volumen einschlieBen und 



the housing module (90), the housing module       begrenzen, umfalt. (90)
has at least one opening (95) to permit heat dissipation therethrough;
40  3. Vorrichtung nach Anspruch 2, bei der sich die the mounting bracket
assembly (5) has a top       vierte rechteckig geformte Wand (16) auf eine
wall (15) supported away from the housing         Kante (133B,144B) jeder
der zweiten und dritten module (90) by a pair of side portions (13, 14)
im wesentlichen rechteckigen Winde (13, 14) and is located on the housing
module so as        abstitzt, um die vierte rechteckig geformte spacedly to
cover the opening (95) of the   4s    Wand (16) zu unterstUtzen. housing
module with the top wall (15) of the mounting bracket assembly (5); and
4. Vorrichtung nach Anspruch 3, bei der die zwei- ventilating means (18)
are formed in the side     ten und dritten im wesentlichen rechteckig ge-
portions (13, 14) of the mounting bracket as-     formten Wande (13,14)
weiterhin sembly (5) to permit heat dissipation thereth-  so  mehrere In
regelml8igem Abstand angeordne- rough while preventing direct access to the
te rechteckige Seitenschlitze (18), die auf der opening (95) in the housing
module (90).          Kante der zweiten und dritten im wesentlichen
rechteckig geformten Wande (13,14) gegen- 9. 9. Means according to claim 8,
wherein the         Uber der Kante, die mit der ersten trapezoid-
ventilating means comprise a series of rectan-  55  f6rmigen Wand (15)
verbunden ist, angeordnet gular slots (18) located In the edges of the side
sind, und portions (13, 14) nearer to the housing module    eine
abgeschrdgte Kante (20), die den abge- (90).
schrigten Vorderabschnitt umfaBt und an dem *  111111 HE 1111C1 I M !S I
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dritten im wesentlichen      Rippen radial entlang der LInge der keilformi-
rechteckig geformten Wande (13, 14) gegen-        gen oberen Oberflache
erstrecken. Uber dem Ende angeordnet ist, das eine Kante (138,144B) hat,
welche sich auf der vierten    a  Vorrichtung nach Anspruch 1, bei der
rechteckig geformten Wand (16) abstUtzt, um-   5  urn eine natOrliche
Konvexion durch den Ge- fast.
hausemodul (90) zu gestatten, wahrend direk- ter Zugang zu dem Gehausemodul
(90) verhin- 5. Vorrichtung nach elnem der Ansprlche 2 bis         dert
wird, der Gehausemodul (90) wenigstens 4, bei der die Einrichtung zur
Befestigung des    ene Offnung (95) hat, urn eine Warmeausbrei-
Befestigungstragers (10) an dem Gehdusemo-  10    tung durch sie hindurch
zu erlauben, dul (90)                                          die
Befestigungstrageranordnung (5) eine obe- eine Gleitmutter (50) mit einem
mit Gewinde       re Wand (15) hat, die von dam Gehlusemodul versehenen
Loch (51), das vollstfndig durch       (90) weg durch ein Paar
Seitenabschnitte elnen oberen Abschnitt (52) des ersten Durch-     (13,14)
unterstUtzt wird und derartig an dem messers (D3) hindurchgeht,
15      Gehlusemodul angeordnet ist, daB sie Im Ab- eine L-fdrmige FUhrung
(30), die mit einem        stand die 011nung (95) des Gehausemoduls ersten
Schenkel an der unteren Oberflache         mit der oberen Wand (15) der
Befestigungstra- (15) des Befestigungstragers (10) befestigt ist
geranordnung (5) bedeckt, und und in einem zweiten Schenkel ein zweites
LUftungseinrichtungen (18) in den Seitenab- mitfig angeordnetes
durchgehendes Loch (31)  20   schnitten (13,14) der Befestigungstdgeranord-
K>   hat, wobei das zweite mittig angeordnete            nung (5)
ausgebildet sind, um eine Warmever- durchgehende Loch (31) eine
Symmetrieachse        teilung durch sie zu gestatten, wahrend eine hat, die
mit jener des ersten mittfg angeordne-   direkter Zugang zu der Offnung
(95) in dem ten Loches (17) zusammenflilt, weiches in der     Gehausemodul
(90) verhlndert wird. vierten rechteckig geformten Wand (16) des   25
Befestigungstragers (10) angeordnet ist, und   9. Vorrichtung nach Anspruch
8, bei der die LOf- einen Schraubenbolzen (70), der durch das
tungseinrichtung  sine  Reihe  rechteckiger erste mittig angeordnete Loch
(17) geht, losbar   Schlitze (18) umfalt, die in den Kanten der in das mit
Gewinde versehene Loch (51) in der     Seltenabschnitte (13,14 ) n~iher dam
Gehause- Gleitmutter (50) eingreift und durch das zweite  30  modul (90)
angeordnet sind. mittig angeordnete durchgehende Loch (31) in der
L-formigen FUhrung (30) hindurchgeht,      Revendlcatlons umfaBt. 



1. Moyen pour monter un module de boltier (90) 6. Vorrichtung nach Anspruch
5, bei der die Gleit-  35  sur un tableau de commands (110), compre- mutter
(50) weiterhin                             nant: einen Halsabschnitt (53)
mit einem  Zweiten           un ensemble support de montage (5) in-
Durchmesser (D4) kleiner als der erste Durch-     cluant un support de
montage (10) et un messer (D3) des oberen Abschnittes (52) und       moyen
(30, 50, 70) pour monter le support de einen Lippenabschnitt (54) mit einem
dritten   40  montage (19) sur le module de boltier (90); Durchmesser (D5)
gr6Ber als der zweite                caracterise en ce que le support de
mon- Durchmesser (D4) des Halsabschnittes (53)         tage (10) possbde un
moyen auto-serrant sous der Gleitmutter (50), um l6sbar in sin Loch (97)
la forme d'une partio avant en biseau du sup- in dem Gehausemodul (90) mit
einem Durch-         port de montage (10) pour empecher la d6for- messer
grdBer als der dritte Durchmesser (D5)  45  mation d'une partie
interm~diaire du support einzugreifen und so den Befestigungstriger
de montage (10) dans une direction s'dcartant (10) an dem Gehiusemodul (90)
zu befestigen,      du module de montage (90). umfaot. 2. Moyen selon la
revendication 1, dans lequel le 7. Vorrichtung nach einem der Ansprflche 2
bis  50    support de montage (10) comprend: 6, bei der zur Vergr6Berung
der Warmeober-            une premiere paroi de forme trapezoadale
flhrungsfliche des Befestigungstragers (10)       (15) ayant un bord
etroit, un bord large, et der Befestigungstrager (10) eine kellf6rmige
deux bords dgaux; obere Oberflache (15) hat, die entlang elner          des
deuxibme et troisibme parois de forme Seite des Gehlusemoduls (90)
angeordnet  56       sensiblement rectangulaire (13, 14), chacune werden
kann, wobei die obere Oberflache           fixWe au droit d'un bord des
deuxibme et trol- mehrere sich entlang der oberen Oberfl~che        sibme
parois (13, 14) & I un des deux bords erstreckende Rippen einschlieft und
sich die      dgaux do la premibre paroi de forme trapezoT- 8~ ~ ~
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taraude (51) dans l'crou coulissant (50) et a celle-ci;
pour passer dans le second trou traversant une quatribme paroi de formo
rectangulai-       dispos6 de manibre centralo (31) dans le guide re (16),
fWxde au drolt d'un bord au bord etroit   en forms de L (30). de la
premiere parol de forme trap~zoTdale   s (15) et sensiblement
perpendiculairement i      6. Moyen solon la revendication 5, dans lequel
celle-cl, comportant un premier trou disposd       I'4crou coulissant (50)
comprend en outre: de fagon centrale (17) la traversant, de tolle
une partie col (53) d'un deuxibme diambtre maniere que les premibre (15),
deuxibme (13),      (D4) plus petit que le premier diambtre (D3) de
troisibme (14), et quatribme (16) parois enfer-  0o  la partie supdrioure
(52) ; et ment partiellement et d~finissent un volume            une partie
lbvre (54) d'un troisibme diamb- trapezoTdal en formo de coin.
tre (D5) plus grand que le deuxibme diambtre (D4) de la parte col (53) de
l'Mcrou coulissant 3. Moyen solon la revendication 2, dans loquel la
(50), pour cooperer de fagon amovible avec un quatribme paroi de forme
rectangulaire (16)  15    trou (97) dans le module de boltier (90) ayant
porte sur un bord (13B, 14B) de chacune des         un diambtre plus grand
quo le troisieme dia- deuxibme et troisibme parois sensiblement
mbtre (D5) pour monter le support de montage rectangulaire (13, 14) pour
supporter la quatrib-   (10) sur le module de boftier (90). me paroi de
form. rectangulaire (16). 20  7. Moyen solon l'une quelconque des
revendica- K   4. Moyen solon la revendication 3, dans lequel        tions
2 a 6, dans loquel, pour augmenter la chacune des deuxibme et trotsibme
parois de         superficie de transfert de chaleur du support forme
sensiblement rectangulaire (13, 14)           de montage (10), le support
de montage (10) comprend en outre:                                  possede
une surface supdrieure en formo de une pluralit4 de fentes laterales
rectangu-   25  coin (15), pouvant so loger le long d'un c8te laires (18),
regulibrement espacees, situdes sur    du module de boltter (90), la
surface supdrieu- le bord des deuxibme et troisibme parois de         re
incluant une pluralit6 d'aillttes s'4tendant le forme sensiblement
rectangulaire (13, 14) op-       long de la surface superieure, les
ailottes pose au bord fix6 A la premiere parol de form.      s'6tendant
radialement suivant la longueur de 



trapezoldale (15); et                      30       la surface supdrleure
en forme de coin. un bord en biseau (20) comprenant ladite partie avant en
biseau et situ4 sur 1'extrdmit6  8. Moyen solon la revendication 1, dans
lequel: des deuxibme et troisibme parois de forme              pour
permettre la convection naturelo a sensiblement rectangulaire (13, 14)
opposee a       travers le module de boftler (90) tout en emp8- I'extr6mit4
ayant un bord (13B, 14B) portant  35    chant I'accbs direct au module de
bottler (90), sur le quatribme cMt4 de formo rectangulaire        le module
de bottler (90) possede au moins (16).
une ouverture (95) pour permettre, par elle, la dissipation de chalour; 5.
Moyen solon l'une quelconque des revendica-             dans lequel
lt'onsemble support de monta- tons 2 & 4, dans loquel le moyen pour monter
40    ge (5) possbde une paroi supefieure (15) sup- le support do montage
(10) sur le module de         portee a distance du module de boltier (90)
boatier (90) comprend:                              par une pair. de
parties lat~rales (13, 14) et un dcrou coulissant (50) ayant un trou ta-
qui est situ~e sur le module de bottier de raude (51) traversant
complbtement une partie       manibre a recouvrir de fagon espacee lPouver-
sup6rieure (52) d'un premier diambtre (D3);  45     ture (95) du module de
battier avoc la parol un guide en forme de L (30), flxd par une
sup~rieure (15) de lPensemble support de mon- premibre jambe b la surface
inf6rieure (15) du      tage (5) ; et support de montage (10) et
comportant, dans            dans lequel des moyens de ventilation (18) une
seconde jambe, un second trou traversant        sont formes dans les
parties laterales (13, 14) situN   de manibre centrale (31), le second trou
50  de l'ensemble support de montage (5) pour traversant situ6 de manibre
centrale (31) ayant     permettre par eux la dissipation de chaleur tout un
axe de sym6trie coTheidant avec colui du         en empechant t'accbs
direct a l'ouverture (95) premier trou dispos4 de manibre centrale (17)
dans le module de boftier (90). situe dens la quatribme parol de forme
rectan- gulaire (16) du support de montage (10); et  55  9. Moyen solon la
revendication 8, dans lequel une tige filetbe (70) pour traverser le pre-
les moyens de ventilation comprennent une mier trou dispos6 de manibre
centrale (17),        sdrie de fentes rectangulaires (18) situoes pour
coop6rer de fagon amovible avec le trou        dans les bords des parties
lat~rales (13, 14) 1     111111 111111 11111111111111 *   C   L   M   S   *
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