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(57) L'mvention concerne un module (1) de montage
clastomere congu pour é&tre utilis€ avec un second
module, les deux module formant un ensemble (20) de
montage. Ce module comprend deux ¢léments (2, 3)
terminaux rigides présentant une section en forme de L,
et un ¢lément (4) en maténau €lastomere qui s'étend entre
les des ¢léments terminaux (10, 11) dirigées vers
I'intérieur, et f1xé sur ces surfaces, les zones de surface de
fixation respectives des deux €léments terminaux rigides
¢tant au moins particllement decalés par rapport a la
direction d'une sollicitation en compression normale et
dans une direction transversale perpendiculaire a cette
direction de sollicitation.
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(57) An elastomeric mounting module (1) suitable for
use as one of a parr of modules for forming an
clastomeric mounting assembly (20) comprises two rigid
end members (2, 3) of L-shape section and an element
(4) of elastomeric material extending between and
bonded to mwardly facing surfaces (10, 11) of the end
members, respective bonded surface zones of the two
rigild end members being offset at least mm part as
considered 1n the direction of normal compression
loading and 1n a transverse direction perpendicular to
said loading direction.
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(54) Title: ELASTOMERIC MOUNTING

(57) Abstract

{&n elastomeric mounting module (1) suitable for use as one of a pair of modules for forming an elastomeric mounting assembly (20)
comprises two rigid end members (2, 3) of L-shape section and an element (4) of elastomeric material extending between and bonded to
inwardly facing surfaces (10, 11) of the end members, respective bonded surface zones of the two rigid end members being offset at least

in part as considered in the direction of normal compression loading and in a
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transverse direction perpendicular to said loading direction.
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"ELASTOMERIC MOUNTING"

This invention relates to an elastomeric mounting and in particular, thdugh
not exclusively, to an elastomeric mounting acdapted to accommodate a high
degree of deflection in a direction of normal compression loading.

It relates also, though not exclusively, to an elastomeric mounting which
preferably allows relatively unrestricted movement in at least one direction
in a plane perpendicular to the direction of normal compression loading.

The invention has as one object the provision of an elastomeric mounting
‘which has an improved compression deflection capability and which
potentially is of lower cost than established designs of mcuntings .
Preferably the elastomeric mounting 1s effective also to dampen the
trénsmission of acoustic frequency vibrations.

According to one aspect of the invention an elastomeric mounting module
comprises two rigid end members, each end member being substantially of L-
shape 1in cross—-section and orientated with two inwardly facing surfaces of
the L-shape general ly facing towards inwardly facing surf aces of the other
end member, and an element of elaS'tomeric material extending between and
bonded to said inwardly facing surf aces, respective bonded surfaces of said
end members being offset at least in part as considered in the direction of '

normal compression loading and in a transverse direction perpendicular to
said loading direction.

It is envisaged that preferably the two inwardly facing, bonded surfaces of
an end member will lie relative to one another at an angle in the range 800

to 1159, more preferably in the range 85¢ to 100°. The bonded surfaces of

each end member may lie in planes substantially perpendicular relati_ve to
one another. '

The two end members may be identical, so helping to minimise production
costs. ’ '

Preferably the respective bonded surfaces are partly overlapped as viewed
along said direction of normal compression loading. Viewed in a first
transverse direction perpendicular to the compression loading direction said
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bonded surfaces preferably are spaced apart, at least in the absence of
compression loading. Viewed in a second transverse direction perpendicular
to said first transverse direction the elastomeric element preferably is
substantially free from direct compression loading at least at normal
- operating loads. |

- The relative shapes of the module parts and their sizes preferably are
selected so that during initial loading in said direction of compression the
elastomeric element is loaded in shear and compression, in combination.

The elastomeric element preferably 1s bereft of any internal reinforcement
or interleaves. Preferably in at least one transverse direction it is free
from either internal or external structure that might inhibit its freedom to
bulge, at least until any buffer action occurs under extreme or shock load
conditions.

Preferably, but not necessarily, the elastomeric element 1is of a
substantially solid shape. Preferably it is bereft of cavities, and more
preferably it 1is bereft of any openings extending therethrough in a
direction perpendicular to the Cross-sectional plane of said L shape'.

Preferably the elastomeric material extends wholly into the corner space

region between the two inwardly facing surfaces of an end member. It is

believed that this usefully assists in deadening the transmission of sound
through the mounting. -

Unbonded end surfaces of the rigid members may be provided with 1oc'ation

means, such as tapped holes, to allow rigid members of one module to be
located relative to corresponding rigid members of a second module.

Tie bars may be provided one to secure one pair of end members in proximity

to one another, e.g. in direct back-to-back contact, and another to secure
the other pair at a prescribed spacing.

The 1invention provides also an elastomeric mounting assembly which is

comprised by two or more elastomeric mounting modules secured in position
relative to one another. The assembly may be secured to supported or
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supporting structure which is utilised to maintain rigid members of the
modules in a predetermined spatial relationship.

The assembly may comprise modules having elastomeric elements of different

sizes and/or of different volumes. Preferably none of the elastomeric
elements of the assembly have a volume greater than 15 litres.

Preferably the same cross-sectional size and shape of rigid end member is

used in two or more modules of different sizes or which have elastomeric
elements of different volumes. ' '

Embodiments of the invention are now described by way of example with
reference to the accompanying Drawings wherein:

Figures 1 to 3 show end, side and ,top views of a mounting module of the

invention, .

Figures 4 to 6 show end, side and top views of a mounting assembly of the
invention, | “ |

Figures 7 & 8 show side and top views of another mbunting assembly of the

' invention, :

Figures 9 & 10 show side and top views of vet another assembly of the
invention,

Figure 11 shows a vertical load-deflection curve, and

Figure 12 shows end views of five design variations each unloaded and

fully loaded vertically.
A modular type elastomeric mounting 1 shown in Figures 1 to 3 comprises two

identical rigid, metal end members 2, 3 bonded to and interconnected by an
elastomeric element 4. '

Each end member 2, 3 has a right angled L shape in cross section as shown in
Figure 1 and has two limb portions 5, 6 of equal length.

One limb 5 is of uniform thickness. The other limb 6 is slightly tapered,
to reduce 1n thickness away from a corner regicn 7.

Outer faces 8, 9 of the limbs 5, 6 are at right angles.
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The elastomeric element 4 extends generally diaugonally between the inwardly
facing end member surfaces 10, 11 to which it is bonded, as viewed in Figure
1. Element 4 1s bonded to substantially the whole of each face 10, 11 and
to the far end surface 12 of each tapered limb 6. Element 4 therefore
fully occupies the corner space region 18 between the two inwardly facing
surfaces 10,11 of each end member.

The diagonal length of the elastomeric element 4 is sufficient to vertically
space apart the end surfaces 12 of the tapered limbs 6 as shown by distance
X of PFigure 1. This ensures that when the limbs 6 move transversely
towards one another the elastomeric element is loaded primarily only in
shear at least during the initial stages of that movement: .

The diagonal length and shape of the elastomeric element is selected to

Create a part overlap of the horizontal limbs 5 when viewed in a vertical

direction and as shown by the distance Y of Figure 1.

The outer faces 8 of the limbs 5 are provided with plain holes 14 for
attachment to supporting or supported structure. |

The end faces 17 of the end members 2, 3 also have tapped and plain holes
15, 16 for a purpose described below in the context of an elastomeric
mounting assembly which comprises a plurality of the modular mountings 1.

An elastomeric mounting assembly 20 shown in Figures 4 to 6 comprises four
of the modular mountings 1 of Figures 1 to 3. The four mountings 21-24
are positioned in pairs' , the two pairs lying side-by-side with end members
2,3 aligned, and the two mountings of each pair being in a back-to-back
configuration with a pair of tapered limbs 6 of upper end members 2 adjacent
one another and the associated limbs 5 being co-planar.

Limbs 6 of a back-to-back pair of adjacent upper end members 2 are held

together by an upper end tie bar 25 and a pin which extends through the bar
into the holes 15,16. Limbs 5 of lower end members 3 similarly are
maintained spaced by a lower tie bar 26. ' '

The two back-to-back pairs of mountings 21-24 are held in alignment by dowel
pins 27 in confronting end faces 17 of the end members 2,3. Axial
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separation of the pairs of mountings is resisted by the supported and
supporting structure to which the mountings are secured with the aid of the
‘plain holes 14.

Inwardly facing surfaces 28 of the upper and lower tie bars 2 5 ,26 are curved
to provide pref erential resistance to bulging movement of the elastomeric
elements. The curvature is selected in relation to desired load-
deflection characterlstlcs of the mounting assembly at conditions under
which the elastomer bulges axially, which is sideways as v1ewed in Figure 5.

~ Figures 7 and 8 show a variation of the construction of Figqures 4 to 6.
Intermediate tie bars 30,31 are pbsitioned between the pairs of mountings
21-24. The tie bars 30,31 have curved buffer surfaces 32,33 shaped to aid
tuning of the mounting to the desired load-deflection characteristics.

Figures 9 and 10 show another variation of the construction of Figures 4 to
6. This variation has an additional pair 35,36 of mounting modules
provided between the two pairs of mOImtings 21-24, The axial length of
the mountings 35,36, as viewed in the horizontal direction of the Figures,
1s less than that of the mountings 21-24.

Figure 11 shows a sample of a vertical load-deflection curve for the
mountings of the invention. The initial stage relates to vertical shear .
and compression loading.  The bulge stage relates to axial, longitudinal
extension (side to side direction of Figure 2) and in the buffer stage the
elastomeric material at one module presses against the elastomeric elements
of neighbouring modules and any axial buffer surfaces of the tie bars.

Figure 12 shows a selection of design alternatives each in unloaded and
fully loaded states. Alternatives 12c¢c and 12d have a longitudinally
continuous space 40 between the lower end members 41. This allows the

mounting to collapse further under vertical load than 1s possible with the
other des:.gn alternatives.
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(2,3), each substantially of L-shape in cross-section and an element (4) of
elastomeric material extending therebetween and bonded thereto ‘said end
members (2,3) having respective bonded surfaces (10,11) which are offset
(y,x) at least in part as considered in the direction of normal compress ion
loading and relative to a transverse direction perpendicular to said loading
direction, characterlsed in that each end member (2,3) is orientated with
the two inwardly £ acing, bonded surf aces (10,11) thereof generally £ ac:Lng
towards inwardly facing surfaces (10,11) of the other end member.

2. A mounting module in accordance with claim 1, characterised in that

said two inwardly facing surfaces (10,11) of an end member (2,3) lie at an
angle in the range 80° to 113° relative to one another as considered in the

cross-section of said L shape.

3. A mounting module in accordance with claim 1 or claim 2, characterised .
in that said angle is in the range 85° to 100°.

4. A mounting module in accordance with any one of the preceding claims,
characterised in that said bonded surfaces (10,11) of each end member lie 1n
planes substantially perpendicular relative to one another.

5. A mountmg module in accordance with any one of the precedlng cla:uns ,
characterised in that said two rlgld end members (2,3) are identical.

6. A mounting module in accordance with any one of the preceding claims,
characterised in that said respective bonded surfaces (10,11) are partly
- overlapped (y) as viewed along said direction of normal compression loading.

7. A mounting module in accordance with any one of the vreceding claims,

characterised in that said bonded surfaces (10,11) are spaced apart (x), in
the absence of compression load, when viewed in a first transverse direction

perpendicular to the compression loading direction.

8. A mounting module in accordance with claim 7, characterised in that
when viewed in a second transverse direction perpendicular to said first
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transverse direction the elastomeric element (4) is substantially free from
direct compression loading at normal operating loads.

9. A mounting module in accordance with any one of the preceding claims,
characterised in that during initial 1loading in said direction of
compression the elastomeric element (4) 1is subject to a combination of shear

and compression.

10. A mounting module in accordance with any one of the preceding claims,
characterised in that the elastomeric element (4) is bereft of internal

reinforcement or interleaves.

11. A mounting module in accordance with any one of the preceding claims,
characterised in that in at least one transverse direction the elastomeric
element (4) is free from additional internal or external structure that
might inhibit the freedom of the mater ial to bulge during normal working

load conditions.

12. A mounting module in accordance with any one of the precedn.ng claims,
characterised in that the elastomeric element (4) is of a substant ially

s0lid shape.

13. A mounting module in accordance with any one of the preceding claims,
characterised in that the elastomeric element (4) is bereft of cavities

therein.

14. A mounting module in accordance with any one of the preceding claims,
characterised in that the elastomeric element (4) is bereft of any openings
extending therethrough in a direction perpendicular to the cross-sectional

plane of said L shape.

15. A mounting module in accordance with any one of the preceding claims,
characterised in that unbonded end surfaces (17 )' of the rigid members (2,3)
comprise location means (15,16) whereby said rigid members (2,3) of the
module may be located relative to corresponding rigid members of another
module.
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16. A mounting module in accordance with any one of the preceding claims
characterised in that it comprises tie bars (25,26) whereby one pair of
respective end members (2) of two modules (1) may be secured in proximity to
one another and the other pair of respective end members (3) may be secured
at a prescribed spacing relative to one another. ' | |

17. An elastomeric mounting assembly characterised in that it comprises at
least two elastomeric mounting modules (1) in accordance with any one of the
preceding claims and secured in position relative to one another.

18. An elastomeric mounting assembly in accordance with claim 17
characterised in that supported or supporting structure 1is utilized to
maintain rigid members of the modules in a predetermined spatial
relationship.

19. An elastomeric mounting assembly in accordance with claim 17 or claim
18, ‘and characterised in that it comprises ‘at least two modules (1) having
_elastomeric elements (21-24; 35,36) of different sizes.

'20. An elastomeric mounting assembly in accordance with any one of claims
17 to 19, characterised in that it comprises at least two modules (1) having
elastomeric elements (21-24; 35,36) of different volumes.

21. An elastomeric mounting assembly in accordance with any one of claims
17 to 20, characterised in that none of the elastomeric elements has a '
volume greater than 15 litres.

22. An elastomeric mounting assembly in accordance with any one of claims
17 to 21, characterised in that the same size and shape of rigid end member
is used in two modules of different sizes. '

23. An elastomeric mounting assembly in accordance with any one of claims

17 to 22, characterised in that the same size and shape of rigid end member
is used in two modules which have elastomeric elements of different volumes.
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