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1. 

ELASTOMERIC MOUNTINGS 
This invention relates to elastomeric mountings for 

energy absorption and in particular, though not exclu 
sively, to energy-absorbing mountings suitable for resil 
iently attaching bumpers to vehicles. 

In the case of, for example, a bumper mounted on a 
moving vehicle it is usually desirable that, in order to 
safeguard against damage to the vehicle body or chassis 
and excessive injury to the occupants of the vehicle at 
low impact speeds, the bumper be mounted on the ve 
hicle by means of resilient energy-absorbing mountings 
which are capable of substantially limiting the transmis 
sion of energy in the event of a collision. 
One object of the present invention is to provide an 

elastomeric mounting having improved energy 
absorbing characteristics. 
According to one aspect of the present invention an 

elastomeric mounting has, when viewed in cross 
section, two deformable limbs of resilient elastomeric 
material, one part of each limb being adapted to be se 
cured to a support member, and each limb being con 
toured along its length to provide a preferential region 
of bending and the limb being shaped and disposed so 
that when subjected to a load applied longitudinally of 
the two linbs the limb will first deform in a stable man 
ner and then be caused to buckle. 
Preferably the limbs are arranged to deform first in 

a stable manner under the action substantially only of 
compressive forces. 
According to another aspect of the present invention 

the mounting is formed from a single annular hollow 
member of deformable elastomeric material con 
structed so that when viewed in cross-section it has two 
deformable limbs of resilient elastomeric material. 
The two limbs may, alternatively, be in the form of 

legs separate from one another along a greater part of 
each of their lengths as opposed to being part of a hol 
low member. 
The cross-section in which the limbs are located may 

be a single cross-sectional plane or a cross-section 
taken in two planes angled relative to each other. Thus, 
in addition to relating to a mounting formed either with 
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a hollow member or having just two individual legs or . 
limbs, the present invention relates also to mountings 
having more than two individual limbs. 
The limbs may be shaped and disposed such that 

when caused to buckle the two limbs will move in 
wardly towards each other or they may be shaped and 
disposed so that when caused to buckle they will sepa 
rate away from one another. Preferably in the case 
where the mounting is formed from a hollow member 
the limbs as seen in cross-section are shaped and dis 
posed to move outwards when caused to buckle. 

In mountings in accordance with the present inven 
tion at least part of the opposing faces of the limbs, 
forming internal faces of the mounting, may be con 
toured so as to provide the preferential regions of bend 
ing or buckling. 
Preferably the limbs have similar deflection charac 

teristics and are symmetrically disposed relative to 
each other in such a manner that when a load is applied 
to the mounting in a direction substantially longitudi 
nally of the limbs the forces created by each limb in a 
plane perpendicular to said direction are balanced. 
The limbs may be formed integral with each other at 

one or both of their ends or they may be spaced and/or 
separate from each other at one or both of their ends. 
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2 
Where the limbs are spaced they may be secured in 
spaced relationship by a linking portion of material 
which, for example, can itself be formed integral with 
an end of each limb. The linking portion may be in the 
form of a cross-member which maintains at least one 
end of each limb in a predetermined spaced relation 
ship from one end of the limb. 
The cross-member may be rigid or it may be formed 

of resilient elastomeric material. 
The ends of the limbs may be bonded to a support 

member or may be provided with securing means to 
permit attachment to a support member. Preferably the 
ends of the limbs are directly engaged or engageable by 
two members between which the mounting may be lo 
cated so that at least any initial relative movement be 
tween said members results in the limbs being sub 
jected substantially only to tension or compression. 
forces. 
The limbs may be formed substantially integral with 

each other at one of their ends and the other ends of 
the limbs may be arranged spaced from each other in 
such a manner that the mounting is substantially V 
shaped, or V-shaped when viewed in cross-section. The 
other ends of the limbs may be secured in spaced rela 
tionship by means of a rigid cross-member. The ends of 
the limbs may be bonded to the rigid cross-member or 
formed integrally with securing means for attachment 
to the rigid cross-member. 
The rigid cross-member may be formed from a strip 

of sheet metal material shaped along its length to pro 
vide inclined surfaces and the spaced ends of the limbs 
may be adapted to engage said inclined surfaces. In the 
case of a mounting having just two limbs the sheet 
metal strip may be formed with a pair of symmetrically 
disposed inclined surfaces. 
By contrast to a mounting formed with two or more 

independent limbs or legs and having contours on the 
opposing faces of the limbs, in the case of a mounting 
having a single annular hollow member, preferential 
regions of bending or buckling may be formed by con 
touring those internal surfaces of the member which 
form parts of the hollow member constituting the 
limbs. 
In mountings formed with a hollow member it is pref. 

erable that a cross-member, which may be rigid or of 
resilient elastomeric material, extends over each end of 
the hollow member so as to form a closed internal 
chamber within the mount or else the limbs as seen in 
cross-section may be joined together integrally at their 
ends. The internal chamber may be sealed permanently 
and filled with a damping fluid, or an orifice may be 
provided in the hollow member or one of the cross 
members to permit a flow of damping fluid to and/or 
from the internal chamber. 

In preferred embodiments of the invention the limbs 
are contoured such that as the mounting is subjected to 
load in a direction longitudinally of the two limbs, each 
limb will first undergo axial compression until a point 
of instability is reached when further application of a 
substantially constant load will cause the limb to buckle 
and deflect further by bending. Preferably the limbs are 
contoured such that up to the point of instability at 
least the forces due to axial compression are substan 
tially greater than shear forces in the limbs. 
The elastomeric material of mountings in accordance 

with the present invention may be natural or synthetic 
rubber, ethylene propylene diene monomer, polybuta 
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diene, or polyurethane. They may, alternatively, be 
formed from any other suitable material, the most suit 
able materials being those which have a high dynamic 
stiffness and preferably also a good damping capability. 
Furthermore, the material may be of a kind which has 
an increasing dynamic to static stiffness ratio over the 
deflection range of the mounting. 
The invention also provides an assembly and article 

including an assembly in which a first member is resil 
iently supported relative to a second member by means 
of one or more elastomeric mountings in accordance 
with the present invention. In particular the invention 
provides an arrangement in which a vehicle bumper is 
mounted on a vehicle by means of, for example, two 
elastomeric mountings in accordance with the present 
invention. The mountings may be disposed parallel to 
the direction of the length of the vehicle or the mount 
ings may be disposed obliquely relative to said direc 
tion so as to provide better energy absorption to ob 
lique impacts. 

Six embodiments of the invention will now be de 
scribed, by way of example, with referece to the ac 
companying diagrammatic drawings in which: 
FIG. 1 shows a side elevation of a mounting and at 

tachment means for a mounting in accordance with the 
present invention; w 

FIG. 2 shows a plan view of the mounting and attach 
ment means shown in FIG. 1; 
FIG. 3 shows the mounting of FIG. 1 in a deflected 

condition; 
FIG. 4 shows in plan view an arrangement of a bum 

per mounted to a vehicle by the use of mountings 
shown in FIGS. 1 and 2; 
FIG. 5 shows a side elevation of the arrangement 

shown in FIG. 4; 
FIG. 6 shows a dynamic load-deflection characteris 

tic for the mounting shown in FIG. 1; 
FIG. 7 shows a modified form of the mounting and 

attachment means shown in FIG. 1; 
FIG. 8 shows a side elevation of another mounting in 

accordance with the present invention; 
FIG. 9 shows a plan view of the mounting of FIG.8; 
FIG. 10 shows a modified form of the mounting 

shown in FIG.8; 
FIG. 11 shows a side elevation of yet another mount 

ing in accordance with the present invention; 
FIG. 12 shows a plan view of the mounting of FIG. 

11; 
FIG 13. shows a modified form of the mounting 

shown in FIG. 11; 
FIGS. 14 and 15 show the mountings of FIGS. 12 and 

13 respectively, in a deflected position; 
FIG. 16 shows a typical static load-deflection graph 

for mounting of the kind shown in FIGS. 8 and 10; 
FIG. 17 shows a sectional elevation of another 

mounting in accordance with the present invention; 
FIG. 18 shows a plan view of the mounting of FIG. 

17; 
FIG. 19 shows a typical load-deflection graph for 

mounting of FIG. 17; 
FIG. 20 shows a cross-sectional elevation of a modi 

fied form of the mounting shown in FIG. 17, and 
FIG. 21 shows a typical load-deflection graph for the 

mounting of FIG. 20. 
FIG. 22 shows a side elevation of another modified 

form of mounting. 

10 

15 

20 

25 

30 

35 

. 40 

45 

50 

55 

60 

65 

4 
In one embodiment of the invention, illustrated in 

FIGS. 1 and 2, an energy-absorbing mounting of elasto 
meric material comprises a pair of limbs 10 in the form 
of leg members of solid cross-section, and the leg mem 
bers 10 are formed integral with each other at one end 
of each leg member. The mounting is therefore sub 
stantially V-shaped in cross-section, and has at the 
junction of the two leg members, an apex region 11 to 
which a support member or plate 12 is bonded. 
The free ends 13 of the leg members, being the ends 

furthest from the apex region 11, are maintained 
spaced from each other by a sheet metal steel strip 14. 
The sheet metal strip 14 is formed with two symmetri 
cally disposed inclined surfaces 15 to which the free 
ends of the leg members are bonded with each inclined 
surface extending substantially though not necessarily 
exactly; at right angles to the longitudinal direction of 
the associated leg member 10. 
The elastomeric material of each leg member 10 is a 

high damping, and high dynamic to static stiffness ratio 
rubber having abutylbase and being highly loaded with 
carbon black to give a shore hardness of 80. A rubber 
of this or a similar kind is particularly suitable since it 
ensures a minimum of rebound force subsequent to de 
flection, provides a good energy-absorbing capacity, 
and an adequate resistance to deflection. The material 
may be formed into the desired shape by, for example, 
an injection molding or a compression molding tech 
nique. 
The support plate 12 is provided with four screw 

threaded holes 16a to facilitate attachment of the 
mounting to the body of a vehicle, and each end of the 
steel strip 14 is formed with two holes 16 to permit the 
attachment of a bumper to the mounting. While the 
mounting may alternatively be arranged with the sup 
port member against the bumper and the cross-member 
adjacent the vehicle body, the aforementioned arrange 
ment has the advantage that the bumper is supported 
over a greater portion of its length. It will therefore not 
necessarily be subjected to such high bending moments 
during impact and accordingly will experience less de 
formation. 
FIGS. 4 and 5 show the manner in which a vehicle 

bumper 17 may be supported on a vehicle 18 by the use 
of two mountings of the kind described above with the 
four leg members 10 arranged to lie in a common hori 
zontal plane. The depth of the molding is selected to 
provide a mounting having the required degree of en 
ergy absorption and preferably, as shown in FIG. 5, to 
fit inside the bumper so that it may deform and fold 
therein when under deflection. 
Under frontal impact of the mountings when ar 

ranged as shown in FIGS. 4 and 5 the elastomeric leg 
members will absorb energy, initially substantially only 
in compression, and after buckling, in bending inwardly 
and outwardly up to the end of the predetermined de 
flection position as shown in FIG. 3. If the impact speed 
is of such a magnitude that all of the impact energy is 
not then absorbed, the deformed leg members 10 will 
undergo further direct compression and thus continue 
to provide a cushioning effect. 

In addition to absorbing direct frontal impact the V 
shaped arrangement of each pair of leg members, and 
the provision of inclined surfaces to support the ends 
of the leg members, enables the mountings satisfacto 
rily to absorb impact energy associated with oblique or 
side impacts at an angle of, for example, 30 to the lon 



S 
gitudinal direction of each mounting. Mountings may, 
however, be mounted (as shown in FIG. 22) with their 
axes of symmetry oblique relative to the normal direc 
tion of travel (see arrow A) of the vehicle so as to im 
prove further their ability to absorb energy associated 5 
with oblique or side impacts acting on a bumper 17a. 
The dynamic load-deflection characteristic typically 

associated with a mounting of the kind described in re 
spect of this embodiment of the invention is shown in 
FIG. 6. The curve shows the manner of variation in dy- 10 
namic load and the deflection of the mounting as mea 
sured when attached to a solid barrier and impacted in 
a horizontal direction. 
The energy absorbed by the elastomeric mounting is 

represented by the area under the relevant curve which 15 
indicates a typical mounting efficiency of 80 percent 
for a particular impact speed at ambient temperature 
compared with the energy associated with a square 
wave impulse of similar maximum deflection and maxi 
mum force. Furthermore, due to the very high damping 20 
properties of the aforementioned rubber material typi 
cally only 11 percent of the impact energy acts as re 
bound energy. - 
Depending on the particular properties of the mate 

rial from which the mounting is formed, and in particu- 25 
lar on the extent to which the dynamic to static stiffness 
ratio of the material increases with increase in rate of 
compression, for a given maximum deflection the en 
ergy absorbed may increase with increase of impact ve 
locity. 30 
The mounting may alternatively be formed in various 

other sizes while still retaining the basic deformation 
and buckling characteristics described, and the associ 
ated characteristics of high efficiency and high energy 
absorption. In addition to varying the sizes and proper 
ties of the mountings, the characteristics and load capa 
bility of a mounting may be modified for example by 
providing curved inclined surfaces 15a as shown in 
FIG. 7 as opposed to substantially flat inclined surfaces 
as shown in FIG. 1 while still retaining the basic defor- 40 
mation and buckling characteristics described. As also 
shown in FIG. 7, the ends of the limbs 10a at an apex 
region may alternatively or in addition be supported or 
arranged to be supported by inclined surfaces 12a. 

In a second embodiment of the invention, illustrated 
in FIGS. 8 and 9, an energy absorbing mounting of elas 
tomeric material comprises a pair of similar limbs 20 in 
the form of leg members of solid cross-section extend 
ing substantially parallel to one another and maintained 
spaced from each other by an integral elastomeric 
cross-member portion 21 which extends between one 
end of each leg member. The two leg members 20 are 
contoured on their opposing, or inner, faces 22 in order 
to provide points of preferential bending, and the simi 
lar leg members are symmetrically disposed relative to 
the cross-member so that they can deflect in a common 
plane with zero resultant force in any direction perpen 
dicular to the direction during normal compression The 
elastomeric material of each leg member 20 is a high 
damping and high dynamic to static stiffness rubber 
compound so as to ensure the minimum of rebound 
force subsequent to deflection, and to provide a good 
energy-absorbing capacity. 
The free end 23 of each leg member, being the end is 

furthest from the cross-member 21, is formed with a 
pair of lip portions 24 to permit the mounting to be se 
cured by means of a metal clamp 25 to, for example, 
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the bumper of a motor car. The cross-member 21 is 
formed with a hole through which a flanged pin 26 may 
extend to secure the mounting to the body or chassis of 
a motor car. 

In a third embodiment of the invention illustrated in 
FIG. 10 an energy-absorbing mounting is constructed 
substantially as described in respect of the second em 
bodiment of the invention except that a first support 
plate 30 is bonded to the free ends 31 of the leg mem 
bers and a second support plate 33 is bonded to the 
cross-member 32. 
The first support plate 30 maintains the free ends 31 

of the leg members in a predetermined spaced relation 
ship, and a pair of holes 34 are provided in the plate to 
permit attachment to a first support member. The sec 
ond support plate is provided with a pair of screw 
threaded studs 35 by means of which the mounting may 
be secured to a second support member. 

In a fourth embodiment of the invention, illustrate 
in FIGS. 11 and 12, a mounting is constructed substan 
tially as described in respect of the second embodiment 
of the invention except that a cross-member portion 40 
is provided at each end of the mounting. The mounting 
may be secured to first and second support members by 
means of flanged pins 41 extending through holes pro 
vided in the cross-members 40 or in an alternative ar 
rangement, illustrated in FIG. 13, there may be bonded 
to each cross-member a support plate 42 provided with 
a pair of screw-threaded studs 43. occurred. 
When a mounting of the kind described in any of the 

three preceding embodiments is subjected to compres 
sion by movement of the support members towards 
each other, the leg members are initially subjected sub 
stantially only to axial compression until a point of in 
stability is reached when the mounting will continue to 
deflect for as long as the magnitude of the applied load 
is increased. At a particular value of the applied load, 
dependent on the manner in which the leg members 
have been contoured, buckling will occur at the prefer 
ential regions of bending and further deflection of the 
mounting will occur as the leg members bend away and 
separate from each other under the action of a substan 
tially constant applied load approximately equal to the 
load at which buckling first occured. 
FIGS. 14 and 15 show in a fully-deflected condition 

mountings having one and two cross-members, respec 
tively, and FIG. 16 shows a typical static load 
deflection graph for mountings of this kind. 
On initial application and increase of applied load the 

mountings will deflect in the manner shown by the first 
part of the dotted line, between points "a' and "b" ap 
proximately, and determined substantially by the stiff 
ness of the mountings in axial compression. Buckling 
then occurs and the mounting continues to deflect 
under the application of a substantially constant load as 
shown in regions 'b' to "c' approximately. Beyond 
this deflection, not shown on the graph, the limb will be 
subjected to further direct compression and the stiff 
ness of the mounting will increase. 
Where the mounting is used to attach a bumper to a 

motor car the load under which the mounting buckles, 
and continues to deflect with substantially zero stiff 
ness, is selected to correspond to the maximum accept 
able rate of deceleration which can be imposed on the 
vehicle as energy is absorbed by the mounting. 
A theoretically ideal mounting arranged to offer 

maximum resistance to deflection throughout the 
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whole of its deflection range, corresponding to the 
maximum rate of deceleration which would acceptably 
be experienced by occupants of the vehicle, would 
have the ability to absorb the maximum amount of en 
ergy within those limitations of load and deflection. Its 
efficiency would be 100 percent and its load deflection 
curve would be as shown by the straight zero-stiffness 
line 'd' of FIG. 16. 
A mounting of the kind described herein typically 

has, by comparison, an efficiency of at least 75 percent 
at ambient temperature in that it is capable of absorb 
ing three-quarters of the energy which could be ab 
sorbed by a theoretically ideal mounting as impacted 
when mounted on a vehicle. This is shown in FIG. 16 
in which the area under the load-deflection curve a-b-c 
is approximately three-quarters of the area under the 
load deflection curve (in this case a straightline) of the 
theoretically ideal mounting. It therefore represents a 
significant improvement over conventional elastomeric 
mountings which have a constant non-zero stiffness 
throughout the greater part of their deflection range 
and which are therefore inefficient insofar as they 
cause less than the maximum acceptable rate of decel 
eration over the greater part of their deflection range 
when impacted in such a manner that said maximum 
rate is attained over a part at least of the deflection 
range. - 

Where it is desired for a particular application to pro 
vide a mounting which is an even better approximation 
to a theoretically ideal mounting, a mounting of a kind 
in accordance with the present invention may be pre 
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stressed by limiting the movement of the ends of the 
mounting away from each other so that the leg mem 
bers are always stressed under a load at least equal, for 
example, to that which would cause buckling. 

In the case of a mounting for securing a bumper to 
a motor car it may, however, be preferred not to pre 
stress the mounting in this manner. Thus, by providing 
a non-zero stiffness characteristic during initial deflec 
tion of the mounting, the mounting may absorb low en 
ergy bumps without subjecting the occupants of the ve 
hicle to a level of deceleration which while acceptable 
in an emergency would be undesirable in cases of nor 
mal low-energy bumps. 

In a fifth embodiment of the invention, illustrated in 
FIGS. 17 and 18 an energy-absorbing mounting formed 
of rubber comprises a limb 50 in the form of a single 
annular hollow limb member sealed at each end by a 
circular cross-member or end member 51. A support 
plate 52 is bonded to each end member and provided 
with four screw-threaded studs 53 by which the mount 
ing may be secured to a support member. 
The internal surface 54 of the leg member is con 

toured to provide an annular depression midway be 
tween the ends of the mounting, the region of the annu 
lar depression acting as a preferential region of bend 
ing. A small pipe 55 extends through a hole in the base 
member 51 and support plate 52 at one end of the 
mounting to permit gas or other fluid to flow to and 
from the internal chamber 56 formed within the 
mounting. 

In a mounting of this type the overall load-deflection 
characteristic may be modified by arranging fluid flow 
through the small pipe 55 to provide damping supple 
mentary to that of the rubber leg member 50. Thus, as 
shown in FIG. 19, the rate of energy absorption by gas 
damping (see curve B) may be comparatively high dur 
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8 
ing initial deflection of the mounting so as to supple 
ment the energy absorption by the rubber (curve A) 
and thereby provide the improved resultant load 
deflection characteristic indicated by curve C. 

In a sixth embodiment of the invention, illustrated in 
FIG. 20 an energy-absorbing mounting is formed from 
rubber and comprises an annular leg member 60 sealed 
at each end by a circular base member 61. A flanged 
pin 62 extends through a hole in each base member to 
permit the mounting to be secured to a first and second 
movable member. 
The internal chamber 63 of the mounting contains 

pressurized gas which may have been admitted to the 
chamber through a suitable orifice in the mounting, or 
which may have been sealed within the mounting by 
molding the mounting in a pressurized environment. 

In a mounting of this kind the leg member 60 is con 
toured so that it provides a high stiffness during later 
deflection, as shown by curve A of FIG. 21. Curve B 
shows that the stiffness of the mounting due to the ac 
tion of the gas increases continually with deflection 
and, in conjunction with the effect of the rubber mate 
rial of the leg member, there results the load-deflection 
curve of the mounting as shown by curve C. 

In the fifth and sixth embodiments of the invention 
the elastomeric material of the leg member is subjected 
to hoop stresses in addition to stresses associated with 
buckling as described in respect of the earlier embodi 
ments of the invention. These mountings are therefore 
capable of absorbing greater levels of energy and hence. 
are particularly suitable for heavy duty applications. 
Energy-absorbing mountings in accordance with the 

present invention are suitable not only for the mount 
ing of bumpers on motor vehicles, but also for applica 
tions such as fenders, protection of equipment on 
board ship, and the mounting of equipment in transit 
packagings. Particularly, as compared with hydraulic 
dampers, they are easy to install and have the added ad 
vantages of being able to absorb energy associated with 
forces acting over a wide range of angles relative to the 
axis of symmetry of the mounting. 
Having now described my invention - what I claim 

1S 

1. A resilient vehicle bumper mounting comprising 
two discrete leg members of resilient elastomeric mate 
rial formed integral with each other at one of their ends 
and arranged in a substantially V-formation, a rigid 
cross member which maintains the other ends of the leg 
members in spaced relationship with the other ends 
being bonded to support surfaces of the cross member 
which are inclined relative to a plane perpendicular to 
an axis of symmetry between the leg members, each leg 
member being contoured along its length to provide a 
preferential region of bending, and each leg member 
being shaped and disposed so that when subjected to a 
load applied longitudinally of the two leg members the 
leg members will first deform in a stable manner and 
then be caused to bend or buckle. 

2. A mounting according to claim 1 wherein said de 
formation of the leg member in a stable manner occurs 
under the action substantially only of compressive 
forces. 

3. A mounting according to claim 1 wherein the ends 
of the leg members are engaged or engageable by two 
elements between which the mounting may be located. 
4. A mounting according to claim 1 wherein the leg 

members are shaped and disposed such that when 



9 
caused to buckle the two leg members will move in 
wardly towards each other. 

5. A mounting according to claim 1 wherein the leg 
members are shaped and disposed such that when 
caused to buckle the two leg members will separate 
away from one another. 

6. A mounting according to claim 1 wherein at least 
part of the opposing faces of the leg members are con 
toured to provide preferential regions of bending and 
buckling. 

7. A mounting according to claim 1 wherein the leg 
members have similar deflection characteristics. 

8. A mounting according to claim 7 wherein the leg 
members are shaped and disposed such that when a 
load is applied to the mounting in a direction substan 
tially longitudinally of the leg members there is no rela 
tive movement between the integral ends and the 
spaced ends of the leg members in a plane perpendicu 
lar to said direction. 

9. A mounting according to claim 1 wherein one end 
at least of the mounting is provided with means to per 
mit attachment to a supported or a supporting element. 

10. A mounting according to claim 9 wherein a sup 
port plate is bonded to the one end of the leg members 
to permit attachment of the mounting to a supporting 
or supported member. 
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11. A mounting according to claim 1 wherein the 
plane of each inclined surface is substantially normal to 
the longitudinal direction of the leg member bonded 
thereto. 
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12. A mounting according to claim 1 wherein the leg 
members are shaped and disposed such that when 
caused to buckle the two leg members move inwards 
towards each other in the region of the apex of the 
mounting and separate away from one another in re 
gions of the leg members distant from the apex of the 
mounting. 

13. An assembly comprising a mounting according to 
claim 1 and a supporting member secured thereto. 

14. An assembly according to claim 13 wherein the 
mounting is located between a supported member and 
said supporting member. 

15. An assembly according to claim 13 wherein at 
least two mountings are provided and at least two 
mountings are disposed with their axes of symmetry ob 
lique relative to the normal direction in which forces 
would be transmitted to the supporting member by said 
mountings. 
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16. An assembly according to claim 13 in which the 
mounting is attached to a vehicle body. 
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