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'(54) IMPROVEMENTS IN OR RELATING TO A DAMPER
: DEVICE IN PARTICULAR FOR THE SUSPENSION
OF AN ENGINE

(71) We, AUTOMOBILES PEUGEOT, a

French Body Corporate, residing at 75
Avenue de la Grande Armée, 75016 Paris
(France), do -hereby declare the invention
for- which ‘we pray- that a patent may be
granted to us and the method by which
it is- to be performed, to be particularly
described in and by the following state-
ment:— } )
The present invention relates to damper
or shock-absorber devices for connecting to
a rigid- support a vibrating element or
assembly which is subjected to excitations
of different types.

One application may be in particular in
a vehicle in the elastic suspension of a heat
engine relative to the structure. In an auto-
mobile vehicle, the elastic block structures
employed for the suspension of the engine
have for principal function to filter the
vibrations due to imperfections in the bal-
ancing of the engine. In this respect, the
block structures must have high flexibility.
Unfortunately this high flexibility results
in a considerable impairment of the com-
fort under the effect of low-frequency
trembles which are produced by the road
and are transmitted owing to an insufficient
damping.

This is .why it has been proposed to
associate a flexible elastic block structure
with a damper, but these arrangements are
expensive and inefficient in the damping
of oscillations of small amplitudes owing
to the mechanical frictions in the dampers.
Moreover, the placement of the dampers
may be particularly difficult in the small

~*amount of space avallable in an engxne

40

compartment.

More¢ interesting arrangements consist in
incorporating hydraulic damping meahs
within the ‘block structure itself by em-

ploying the deformations of the support
itself for displacing a liquid through a cali-
brated orifice. However, even these arrange-
ments are not fully satisfactory since they
do not sufficiently take into account the
existence of vibrations of different ampli-
tudes or are sensitive to the ageing of the
materials involved in their construction and
therefore do not have a reliable perform-
ance over a period of time.

An object of -the invention is to pro-
vide a damper device which has a differen-
tial stiffness in accordance with the ampli-
tude of the vibrations to which it is sub-
jected while being of simple construction
and very reliable in operation.

According to the present invention there
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is provided a damper device in particular 60

for the suspension of an engine in a vehicle,
said device comprising in combination a
first armature arrangement and a second
armature arrangement, one of which ar-
rangements is for connection to a support
and the other of which arrangements is for
connection to a suspended element or sub-
assembly, a block of an elastic material
interposed between the two armatures which
block defines at least in part a closed en-
closure, a partition wall which is provided
with at least one calibrated orifice and
which is mounted peripherally directly or
indirectly on the first armature arrange-
ment thereby dividing said enclosure into
two chambers, the first of which chambers
and at least a part of the second of which
chambers being filled with a liquid, wherein
the partition wall is independent .of the
armature arrangement and at least a part
of the . partition wall is arranged in such
manner- as to be movable with respect to
the first armature arrangement in a direc-
tion perpendicular to the mean plane of the
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partition wall, and means being provided
to limit the amplitude of said movement
to a value less than substantially 0.5 mm.

Many embodiments will now be des-
cribed with reference to the accompanying
drawings in which:

Fig. 1 is a sectional view of an elastic
block structure according to the invention;

Figs. 2 and 3 are partial views of two
modifications;

Fig. 4 is a sectional view of a block
structure according to the invention associ-
ated with a connecting rod;

Fig. 5 is a sectional view of an elastic
block structure comprising a partition wall
according to the invention;

Fig. 6 is a top plan view of a first em-
bodiment of the partition wall;

Fig. 7 is a sectional view taken on line
7-7 of Fig. 6;

Fig. 8 is a view to an enlarged scale of
the disposition of the partition wall shown
in Figs. 6 and 7 in the elastic block struc-
ture;

Figs. 9-11 are views similar to Figs. 6 to 8
in respect of a modification of the partition
wall;

Fig. 12 is a view of a detail of another
modification;

Fig. 13 is a sectional view of another
embodiment;

Fig. 14 is a plan view of an element of
the embodiment shown in Fig. 13;

Figs. 15 and 16 are sectional views of
two other examples of applications to elastic
block structures more particularly intended
for the suspension of an engine of an auto-
mobile vehicle;

Fig. 17 is a sectional view taken on line
17-17 of the device shown in Fig. 18;

Fig. 18 is a top plan view of said device;

Fig. 19 is a axial sectional view of a
modification;

Fig. 20 is a plan view, with a part cut
away, of another embodiment of the parti-
tion wall;

Fig. 21 is a sectional view taken on line
21-21 of Fig. 20;

Figs. 22 and 23 are similar views cor-
responding to another modification, and

Figs. 24 and 25 are also similar views of
yet another modification.

The elastic block structure shown in
Fig. 1 comprises a block of elastimer 1
bonded to two armatures 2 and 3. The block
1 defines a first chamber 4 which com-
municates with an opening 5 in the arma-
ture 3.

A counterplate 6 is set in the armature
3 by the formed-over edge portions 7 of a
rigid cap 8 which defines a second chamber
9. A scaling element 10 provides a seal with
respect to the exterior in the region of the
setting of the counterplate 6. The counter-
plate 6 has an opening 11 which corres-

ponds to the opening 5 of the armature 3.

A recess 12 concentric with the opening 11

is formed in the counterplate 6 adjacent to

the armature 3 for defining a cavity and

receiving a plate 13. The latter is thin and 70
light but rigid. It may be made, for ex- .
ample, from aluminium or a hard plastics
material. The thickness thereof is less than
the height 4 of the recess 12, the clearance
being at least equal to the amplitude of the
relative displacements imparted thereto by
the vibrations to be filtered. This clearance
is of the order of a few tenths of a milli-
metre in the considered application. How-
ever, it must be understood that the magni-
tude thereof depends in particular on the
nature of the elastomer employed in the
construction of the block structure. A cali-
brated orifice 14 formed in the plate 13
puts the two chambers 4 and 9 perman-
ently in communication with each other.

Welded to the cap 8 is a plate 15 to
which is fixed a vibration-generating ele-
ment, for example an engine (not shown)
of an automobile vehicle. Fixed to the arma- 90
ture 2 is a hollow screw 16 including a de-
vice 16a for filling and plugging. This screw
16 is employed for securing the block struc-
ture on a rigid support, for example the
structure (not shown) of an automobile 95
vehicle. Preferably, one or more metal rings
17 are externally bonded to the block 1.

The damper device constructed in this
way is partially filled with a given volume
of liquid which is introduced by compres- 100
sing at a pressure of a plurality of bars the
air initially contained in the chambers 4
and 9. The volume of liquid introduced is
such that, in the position of use, the plate
13 is completely immersed in the liquid, the 105
air being located in the outer part of the
second chamber 9.

The block structure just described oper-
ates in the following manner:

In respect of vibrations coming from the 110
engine which are of very small amplitude
(higher than 30 Hz), the displacement of
the plate 13 roughly perpendicular to the
mean plane thereof compensates for the
deformations of the elastomer block 1 and [1]5
the variation in the volume of the chamber
4, so that there is substantially no transfer
of liquid from one chamber to the other.
The stiffness of the block structure is then
very low and an excellent damping is 120
achieved. _

Under the effect of the trembles pro-
duced by the uneveness of the surface of -
the road of a frequency of the order of 10
to 15 Hz, the amplitude of the relative 125
movements (exceeding about 0.5mm) pro-
duces deformations of the block 1 which can
no longer be compensated for by the play
of the plate 13 in its cavity. In this case,
the braking or retarding of the flow of 130
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liguid ‘through - the -orifice 14 provides a
beneficial damping for attenuating the relg-
tive movement. : o -

The ratio between the stiffness corres-
ponding to ‘the aforementioned two types
of stresses, which is desired to be as high
as possible, is increased by the presence
of the rings 17 the function of which is to
transfer to the chamber 4 the deformations
undergone by the elastomer block.

In respect of very slow deformations at
a frequency lower than 1 Hz, the orifice 14
ensures an instantaneous rebalancing of the
pressures between the two chambers 4 and
9, the stiffness of the block structure remain-
ing low irrespective of the amplitude of the
deformation. ~ - : o .
- The block structure shown in Fig. 2 dif-
fers from ‘the foregoing structure only
in the presence of two O-rings 18 of low
stiffness disposed on each side of the plate
13. In this case the two chambers 4 and 9
intercommunicate solely by way of the ori-
fice 14 and consequently by way of a per-
fectly - precise passage section and noises
from a metal-to-metal contact are avoided.

In the modification shown partly in Fig.
3, the plate 13 is bonded to the centre of a
flexible diaphragm 19 which is clamped on
the peripheral portion thereof between the
armature 34 and the counterplate 64. These
two members have a section in the form
of a ' and define a cavity 12a of larger
size than in the foregoing embodiments, the
distance between the confronting faces of
the armature and the counterplate being so
chosen as to provide sufficient play for the
movements of the plate 13a. This modifica-
tion operates in the same way as the fore-
going modifications.

- Fig. 4 shows a block structure according
to the ‘invention associated with a connect-
ing rod or link 20 which may be, for ex-
ample, a -connecting rod between an engine
and the body of a vehicle: In this applica-
tion, the block structure comprises an elas-
tic sleeve 21 bonded to an inner armature
22 and an outer armature 23. The outer
armature " is extended, at one end, by a
cylindrical portion 24 and a flange 25, and,
at the other end, by a flange 26 which is
employed for fixing the structure to a rigid
support, for example the body (not shown)
of an:automobile vehicle. The "armature
23 and the sleeve 21 define a first chamber
27 which is closed by a flexible diaphragm
28 in the centre of which there is bonded a
rigid plate 29 provided with a calibrated
orifice:30.. . o ’

" A third armature 31, bonded to a disc 32
of elastomier, comprises a-flange 33 the edge
portions 34 of which are formed over onto
the -flange 25 and at the same time clamp
the flexible® diaphragm 28. The disc 32, the
armature 31 and the diaphragm 28 define

a second ' -chamber. 35.: After - this forming
over, there' remains between the plate 29
and ‘the flanges 25 and 33 a clearance at
least equal to the amplitude of the relative
displacements imparted to the plate by the
vibrations to be filtered. Disposed on each
side of the central armature 22 are washers
36 which cooperate with stops 37 for limit-
ing the movements. The chambers 27 and
35 are completely filled with a liquid under
pressure by means of a filling device 38
and a bleeding device 39 so that it is pos-
sible to employ the block structure and con-
sequently the connecting rod in any orien-
tation. Fixed to the central armature 22 is
one end of the connecting rod 20 the other
end of which is fixed by an- elastic articula-
tion 40 to a part of an engine (not shown)
of a vehicle. ° :

The operation and the advantages of the
block structure associated with the con-
necting rod 20 are the same as those of the
block structure of the first embodiments
described. '

The elastic block structure shown in Fig.
5 comprises a block of elastomer 101
bonded to two armatures 102, 103. The
block 101 defines a first chamber 104 which
communicates with an opening 105 of the
armature 103. Fixed to the latter by any
suitable means is a counterplate 106 having
an opening 107 which coincides with open-
ing 105. A recess 108 of height 4 con-
centric with the opening 105 is formed in
the armature 103 to define a cavity which
receives a plate 109 -defining the chamber
104. An elastic wall 110 in maintained by
the peripheral portion thereof between the
armature 103 and a flange 111 which' is
secured to the armature 103 for example by
rivets 112. The elastic wall 110 defines with
the plate 109 a second chamber 113. The
chambers 104 and 113 intercommunicate by
way of a calibrated orifice 114 in'the plate
109 and are filled with an incompressible
liquid. . o o S
. 7In a first embodiment illustrated in Figs.
6 to"8, the plate 109 is made from a rigid
plastics material which is chosen to ensure

silent .operation by “avoiding noises which

would result from ‘the shocks of a metal
partition wall against- the edges of the
cavity. This plate has, on one hand, a planar
peripheral portion 109a provided with
crenellations 115 defining notches 115a and,
on the other hand, a crowned central por-
tion 109b which is stiffened by ribs 116.
As in the embodiment shown in Fig. 1, the
thickness of the plate is less than the height
h of the recess 108, the clearance being at
least equal to the amplitude of the relative
displacement imparted ‘théreto by the vibra-
tions to be filtered. ‘The radial dimension of
the crenellations' 115 is-less than the ‘radial
dimension -of the récess 108 so “that “in the
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position of abutment on one side or the
other, no communication is established be-
tween the chambers 104 and 113 by way of
the periphery of the plate 109. The pres-
ence of the crenellations increases the free
passage section and considerably facilitates
the displacement of the liquid in the region
of the abutment zones, which imparts an
increased relative mobility to the partition
wall in the cavity therefor.

In Figs. 9 to 11, the plate 109 is mainly
of metal and the periphery therefor is em-
bedded in a ring 117 of elastomer. Passages
1184 are defined by crenellations 118 which
perform the same function as the crenella-
tions 115 of the preceding embodiment and
are formed in this elastomer ring 117. The
latter has a thickness less than the height
h of the recess 108 but the outer edge of
the crenellations 118 includes a beading 119
whose thickness in the free state slightly
exceeds the height /. In this way, the plate
109 is maintained perfectly well in the cavity
therefor and the freedom of the relative dis-
placement in a direction perpendicular to
the mean plane thereof results from the
flexibility of the ring 117 in the region of
the crenellations 118.

This embodiment also results in a par-
ticularly silent operation of the damper.

It will be understood that the shape, the
number and the distribution of the peri-
pheral passages formed in the partition wall
may be modified in other ways. These pas-
sages may in particular be defined by ori-
fices instead of notches which open along-
side the periphery of the partition wall.

In the embodiment shown in Fig. 12
which is particularly simple in design and
simple to manufacture, the partition wall
109 is constituted by a sheet of foil 120
having a thickness of a few tenths of a
millimetre and secured in the central part
thereof to two rigid armatures 121. The
foil and the armatures are provided with
aligned orifices 122 and 123. The sheet of
foil has a crenellated periphery at 124 and
its outer edge 125 is clamped between the
armature 103 and the plate 106. The opera-
tion of this embodiment is the same as that
of the preceding modifications: the deform-
able foil may move in a direction perpen-
dicular to the plane thereof between two
positions of abutment against confronting
faces of the recess 108 and the crenellations
facilitate the passage of the liquid from
one chamber to the other.

In the embodiment shown in Figs. 13 and
14, a similar result is obtained by other
means. The partition wall 109 comprises a
plate 113 of rubber or other elastomer pro-
vided with an orifice 131 and disposed be-
tween two rigid members 132. The peri-
pheral portion of the plate 130 is clamped
between the members 132 and the assembly

is secured between the armature 103 and
the counterplate 106. The plate 130 has an
intermediate thinner zone 133 and the cen-
tral portion 134 thereof is received with a
slight clearance between the two members
132. In the illustrated embodiment, the
members 132 have a central orifice 135 and
four pierced opening 136 separated by four
branches 137. This structure operates in the
following manner: the low stiffness charac-
teristic is obtained by a small-amplitude
deformation of the elastic plate 130. When
the latter comes in contact with the adjacent
member 132 it becomes substantially rigid
and the highest stiffness characteristic is
achieved, the damping effect being pro-
duced in the usual manner by the passage
of the liquid through the orifice 131. The
various component parts of this embodi-
ment are very easy to manufacture and the
operation thereof is particularly silent.

In the embodiments shown in Figs. 5 to
14, the displacements of the liquid are
facilitated in the zones of abutment of the
partition wall in the cavity therefor and
this imparts a higher relative mobility to
the partition wall.

The block structure shown in Fig. 15
comprises a block 201 of elastomer bonded
to two armatures 202 and 203. A counter-
plate 204 secured to the armature 203 de-
fines with the latter a recess 205 in which
a partition wall 206 is received. An elas-
tic wall 207 is held by the peripheral portion
thereof by the forming of an armature 208
over onto the armature 203. The arma-
ture 208 is adapted to be connected to the
engine and the armature 202 is secured to
the structure of the vehicle. The partition
wall 206 defines, with the block 201, a first
chamber A and, with the wall 207, a second
chamber B. The two chambers are filled
with an incompressible liquid. The parti-
tion wall 206, which may advantageously
have a crenellated peripheral portion 209,
has a flared central portion 2064, the peri-
pheral portion of which is embedded in a
sleeve 210 of an elastic material. Extending
inside the sleeve with a slight clearance is
a rod 211 whose end has a head 212 em-
bedded in the wall 207 and whose other
end is secured to the armature 202 by a
nut 213. A rigid ring 214, embedded in the
elastic sleeve 210, has for purpose to main-
tain the shape of the central passage of the
sleeve constant while enabling the sleeve
to be centered on the rod 211. '

The damper just described operates in
the same way as those described hereinbe-
fore, the clearance between the sleeve 210
and the rod 211 performing the function of
the calibrated orifice putting the two cham-
bers A and B in communication with each
other. The sleeve 210 thus performs a double
function : on one hand, it defines with the
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rod 211 the small-section orifice putting the
two chambers in communication with each
other and, on the other hand, it ensures the
centering with respect to the rod 211 when
the damper is deformed under the effect of
the stresses to which it is subjected.

However, an additional function and ad-
vantage result from the connection be-
tween the wall 207 and the armature 208
by way of the rod 211 which precludes one
of the chambers A and B from being put
under suction with no necessity to provide
an initial high compression of the liquid.
A particularly silent operation is moreover
obtained.

The elastic block structure shown in Fig.
16 comprises . a block 220 of elastomer
bonded to two armatures 221 and 222 and
a block 223 of elastomer bonded to two
armatures 224 and 225. The armatures 222
and 225 are rendered integral with each
other by any known means, such as rivets
226. They define therebetween an annular
cavity 227 in which a partition wall 228 is
received. The latter defines, with the block
220 and the armature 221, a first chamber
A and, with the block 223 and the arma-
tures 224, a second chamber B, the two
chambers being filled with an incompres-
sible liquid. The partition wall 228 has a
central opening the peripheral edge of which
is embedded in a sleeve 229 of an elastic
material through which extends with a
slight clearance a rod 230 which is integral
with the two armatures 221 and 224. The
sleeve 229 has in the part thereof remote
from the wall 228 an armature 229a. The
rod 230 terminates in a screwthreaded por-
tion for mounting the engine block or unit
and the armatures 222 and 225 are secured
to the structure of the vehicle.

This block structure operates in the same
way as the preceding structure and has the
same advantages.

The block structure shown in Figs. 17
and 18 comprises in particular an elasto-
meter block 301 bonded ot two armatures
302 and 303 forming one armature arrange-
ment, a second elastomer block 304 bonded
to the armature 303 and to an armature
305, and an elastic wall 306 bonded to an
inner armature 307 and to an outer armature
308. The armature 302 is adapted to be
fixed to the structure of an automobile
vehicle by a bolt 302¢ and the armatures
305 and 308, which form another armature
arrangement and are interconnected by
forming over, are adapted to be connected
to the engine (not shown) of the vehicle. The
block of elastic material interconnecting the
armature 302 and the armatures 305, 308
is in fact constituted by two blocks of elas-
tomer 301 and 304. Clamped between the
block 304 and the wall 306 are a plate 309
and a counterplate 310 defining a cavity 311

in which a rigid partition wall 312 is re-
ceived with a radial and axial clearance.
The partition wall 312 defines, with the
blocks 304 and 301, a first chamber A and,
with the wall 306, a second chamber B.
The two chambers are filled with' liquid.
Embedded in the block 301 is a head 313
of a central rod 314 which extends with a
slight clearance through an orifice’ 315 in
the partition” wall 312. This rod is' blocked
inside the armature 307 between a shoulder
316 and a nut 317, a sealing product being
applied between the rod and the armature.

A washer 318 is clamped between the
armature 307 and the nut 317. This washer
acts as an extension stop for the damper
in cooperation with the elastic wall 306.
Inversely, a compression stop is provided
by ‘the cooperation between the periphery
319 of the block 304 and the armature 303.
" The damper device just described oper-
ates in the same way as those shown in
Figs. 15 and 16. Indeed:

— 'the axial ¢learance between the parti-
tion wall 312 and the cavity 311 allows a
slight displacement of the partition wall in
a direction perpendicular to the mean plane
thereof;
the clearance between the orifice 315
of the partition wall 312 and the rod 314
constitutes the small-section passage put-
ting the two. chambers A and B in com-
munication with each other, the radial clear-
ance of the partition wall 312 in the cavity
311 ensuring a centering between the parti-
tion wall and the rod;
the rod 314 interconnecting the block
301 and the partition wall 306 precludes
putting one of the chambers under suction.

The device improved in this way has the
following further advantages owing to the
fact that the rod 314 is secured to no arma-
ture: )

— there is a possibility of angular move-
ment between the armatures 302 and 305,
308 by rotation of the rod 314 in the block
301 about the centre of the head 313 or by
rotation in the wall 306; v

— there is also a possibility of lateral
displacement between the armatures 302,
and 303, and therefore between the arma-
tures 302 .and 305, 308, by a shear stress
of the part of the block 301 between the
armatures 302 and 303.

Moreover, the incorporated stops limit the
movement of the support both in extension
and in compression. .

. The modification shown in Fig. 19 dif-
fers from the embodiment shown in Figs. 17
and 18 only in the construction of the par-
tition wall separating the chambers A and
B. Like elements are designated in Fig. 19
by the same reference characters as in Figs.
17 and 18. The partition wall 320 comprises
a diaphragm 321 of rubber which is re-
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ceived with radial and axial clearance in
a cavity defined by two gratings 322
blocked between the wall 306 and the block
304 and separated by a spacer member 323.
The diaphragm 321 has a central opening
324 through which the rod 314 extends with
a slight clearance.

The operation, which is the same as in
the preceding embodiment, is here perfectly
silent and any possible friction of the rod
314 on the diaphragm 321 presents no
drawback.

Figs. 20 to 25 show only the partition
wall. The damper device in its entirety is
as described hereinbefore.

Figs. 20 and 21 show an elastic partition
wall 401 of rubber or elastomer placed with
a radial and axial clearance between two
rigid elements or gratings 402, 403 which
are maintained spaced apart from each
other by a spacer-member 404. Each grat-
ing has openings 405, 406. The partition
wall 401 has a calibrated orifice 407 located
in the region of the openings 405 of the
gratings 402, 403. The partition wall 401 has
a general shape of a plate provided on each
side with a central boss 408 and peripheral
bosses 409 of a “haricot bean” shape. These
bosses merge into the rest of the partition
wall and each peripheral boss 409 partly
surrounds an opening 406 of the gratings
402, 403. The thickness of the bosses 408
and 409 with respect to the distance between
the gratings 402 and 403 determines the
clearance j corresponding to the free rela-
tive movement of the partition wall without
deformation thereof.

When the partition wall 401 is applied
without deformation against one of the
gratings 402 or 403, the bosses 409 there-
between passages 410 and define with the
central boss 408 passages 411.

An elastic support provided with a parti-
tion wall such as that described herein-
before operates in the following manner:

In respect of small-amplitude vibrations,
the displacement of the partition wall 401
between the armatures 402 and 403 without
deformation compensates for the deforma-
tions of the support substantially without
transfer of liquid from one side to the other
of the partition wall. The stiffness of the
support is then very low and ensures an
excellent filtering as described before.

In respect of large- -amplitude trembling,
the partition wall 401 abuts against one of
the gratings 402 and 403 and allows. in a
first stage, the liquid possibility of flowing
from one chamber to the other by way of
the openings 406, the passages 410 and 411
and the peripheral clearance between the
partition wall 401 and the spacer-member
404. Then, when the pressure difference be-
tween the two chambers of the support in-
creases, the partition wall 401 is deformed

and progressively obturates the passages
410 so that the final damping effect, which
is reached progressively, is obtained by the
lamination of the liquid by way of the sole
orifice 407.

It can be seen, therefore, that with thls
improvement, the change from minimum
stiffness to maximum stiffness occurs pro-
gressively and this is very advantageous in
the obtainment of high comfort. By acting
on the depth and width of the passages 410,
411, it is possible to choose at will the mode
of variation of the damping effect during the
transitional stage of operation.

Moreover, owing to the particular dis-
position of the bosses 408 and 409 with res-
pect to the openings 406, the passages 410
are closed while a clearance still remains
in the region of the passages 411 and the
openings 406 between the partition wall
401 and the grating against which it is
applied. This arrangement is very advan-
tageous, since it still permits an excellent
filtering to be obtained, even when the wall
401 bears against one of the gratings under
the effect of a very low-frequency large-
amplitude stress.

Figs. 22 and 23 show an elastic plate 421
of rubber or elastomer interposed between
two gratings 422 and 423 which are main- 95
tained spaced apart by a spacer-member
424. In this modification, the elastic support
is of the type comprising a central rod 425
which interconnects the end walls of the
chambers separated by the partition wall 100
421, but it is clear that each of the described
embodiments is applicable to a support
which has or does not have this rod. The
plate 421 here has a constant thickness. It
has a central orifice 426 for the passage of 105
the rod 425 with a slight clearance. Each
grating has a central opening 427 and peri-
pheral openings 428. The surface of each
of the gratings facing the plate 421 has re-
cessed or hollow regions 429 which open 110
onto the central opening 427 and extend
beyond the periphery of the partition wall
421. The recessed regions 429 are disposed
in the form of a clover and separated by
radial ribs 430.

The operation is the same as for the pre-
ceding embodiment. When the partition wall
421 bears against one of the gratings, the
liquid is capable of passing from one cham-
ber to the other by way of the recesses 429, 120
the openings 428 and the peripheral clear-
ance between the partition wall 421 and
the spacer-member 424. The recessed pas-
sages are closed progressively in starting at
the periphery so that there are left, in the 125
region of the openings 428, regions in which
the abutment is deferred as in the first
embodiment.

In the embodiment shown in Figs. 24 and
25, an elastic plate 441 of constant thick- 130
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ness is interposed between two gratings 442
and 443 which are maintained spaced apart
by a spacer-member 444. The plate 441 has
a central orifice 445 for the passage of a
central rod 446 with a slight clearance, this
rod interconnecting the ends walls of ‘the
chambers separated by the partition wall
Fach grating has a central opening 447
whose section exceeds that of the orifice
445 and peripheral openings 448. The sur-
face of each of the gratings facing the plate
441 has regions 449 in relief in each of
which, for example, two orifices 448 are
formed and which define therebetween pas-
sages 450. ’

The operation of this modification is com-
parable to that of the two preceding embodi-
ments. When the partition wall 441 bears
against one of the gratings, the orifices 448
of this grating are obturated but a transfer
of liquid remains possible by way of the
passages 450 and the central opening 447.
The deformation of the partition wall 441
thereafter progressively obturates the pas-
sages 450, and the final damping action
occurs by a lamination of the liquid through
the calibrated leakage defined by the clear-
ance between the rod 446 and the orifice
445.

However, with respect to the preceding
two embodiments, this modification provides
an improved control of the damping effect
during the transitional stage, this damping
occurring by lamination of the liquid be-
tween the rod 446 and the opening 447.

WHAT WE CLAIM IS:

1. A damper device in particular for the
suspension of an engine in a vehicle, said
device comprising in combination a first
armature arrangement and a second arma-
ture arrangement one of which' arrange-
ments is for connection to a support and
the other of which arrangements is for con-
néction to a suspended element or sub-
assembly, a block of an elastic material in-
terposed between the two armatures which
block defines at least in post a closed en-
closure, a partition wall which is provided
with at least one calibrated orifice and which
is mounted peripherally directly or indirectly
on the first armature arrangement thereby
dividing said enclosure into two chambers,
the first of which chambers and at least a
part of the second of which chambers being
filled with a liquid, wherein the partition
wall is independent of the second armature
arrangement and at least a part of the parti-
tion wall is arranged in such manner as to
be movable with respect to the first arma-
ture arrangement in a direction perpendicu-
lar to the mean plane of the partition wall,
and means being provided to limit the ampli-
tude of said movement to a value less than
mim.

2. A device as claimed in claim' 1,

wherein the partition wall separating. the
two chambers comprises a:rigid plate the
periphery of which is received in a recess
with an axial and radial clearance. ,

3. A .device as claimed in claim 2,
wherein sealing elements are disposed be-
tween the two faces of the plate and the
adjacent surfaces of the cavity therefor.

4. A device as claimed in claim 1,
wherein the partition wall comprises a rigid
plate carried by a flexible diaphragm which
is secured by the peripheral portion of the
diaphragm to an associated armature of the
first armature arrangement which armature
has on each side of the diaphragm stops
limiting the movement of the partition wall.

5. A device as claimed in any one of
the claims 1 to 4, wherein the partition
wall has a crowned shape.

6. A device as claimed in claim 5,
wherein the partition wall has a planar peri-
pheral portion and a crowned central por-
tion.

7. A device as claimed in claim 5 or
6, wherein the crowned portion of the parti-
tion wall is provided with ribs.

8. A device as claimed in any one of
the claims 1 to 7, wherein the par-
tition wall has adjacent the periphery
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thereof passages for the liquid which are so 95

arranged as to be obturated when the parti-
tion wall occupies either of the extreme
positions thereof.

9. A device as claimed in claim 8,
wherein the periphery of the partition wall
has a crenellated shape, the radial dimen-
sion of the crenellations remaining less than
the radial dimension of the cavity in which
the partition wall is movable.

10. A device as claimed in claim 9,
wherein the crenellations are provided in
a ring of elastomer which covers the peri-
pheral portion of the partition wall.

11. A device as claimed in claim 10,
wherein the outer edge of the crenellations
has a beading the thickness of which, in the
free state, slightly exceeds the height of the
cavity in which the partition wall is movable.

12. A deviee as claimed in claim 8,
wherein the partition wall comprises a sheet
of foil, namely a thin metal sheet, which is
flexible and crenellated on the periphery
thereof and fixed in the central portion
thereof to at least one rigid armature of the
first armature arrangement. -

13. A device as claimed .in claim 1,
wherein the partition wall comprises a plate
of elastic material, such as rubber or elasto-

.mer, which is interposed with clearance be-

tween two rigid elements provided with pas-
sages for the fluid, the elastic plate being
movable at least in the central portion
thereof so as to -impart to the:device: an
initial low-stiffness characteristic. . -

14. A device as claimed ‘in claim 13,
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wherein the plate of elastic material has a
thinner intermediate region.

15. A device as claimed in claim 13 or
14, wherein at least ome of the confront-
ing surfaces of the elastic plate and each of
the rigid elements has projecting portions
5o as to define a section of passage between
the two chambers which progressively varies
by elastic deformation of the plate and pro-
gressive application of the plate against
either of the rigid elements.

16. A device as claimed in claim 15,
wherein the elastic plate has on each side
of the mean plane thereof peripheral bosses
which partly surround openings formed in
the rigid elements.

17. A device as claimed in claim 15 or
16, wherein the plate has a central boss
provided with an orifice.

18. A device as claimed in claim i6 or
17, wherein the bosses merge into the re-
mainder of the elastic plate.

19. A device as claimed in claim 15,
wherein each rigid element has a central
opening. and peripheral openings, the sur-
face of each of the rigid elements facing
the plate having recessed regions which
open onto the central opening and extend
beyond the periphery of the partition wall.

20. A device as claimed in claim 19,
wherein the recessed regions are arranged in
the form of a clover and are separated by
radial ribs.

21. A device as claimed in claim 15,
wherein each rigid element has a central
opening and orifices formed in regions of
cach rigid element which are in relief on
the surface of the rigid element facing the
elastic plate and which define therebetween
passages.

. 22. A device as claimed in any of claims
19 to 21, wherein the elastic plate has a con-
stant thickness.

23. A device as claimed in any one of
the preceding claims, wherein end walls of
each of the chambers are interconnected
by a rigid rod which extends through the
partition wall with a slight clearance.

24. A device as claimed in claim 23,
wherein the rod is disposed between a rigid
wall constituting an armature of the first
armaturc arrangement, which armature is
for connection to one of the elements to
be interconnected, and a flexible wall carried
by an armature of the second armature
arrangement, which armature is for connec-
tion to the other element to be intercon-
nected.

25. A device as claimed in claim 23,
wherein the rod is disposed between two
rigid walls disposed on each side of a cen-
tral armature of the first armature arrange-
ment and connected to the central armature
by two blocks of elastomer.

26. A device as claimed in claim 24,

wherein the central armature comprises two
assembled elements which define therebe-
tween an annular cavity in which the parti-
tion wall is received.

27. A device as claimed in claim 23, 70
wherein the rigid rod is disposed between
a flexible wall carried by one of the two
armatures and the block of elastic material
interconnecting the first and second arma-
ture arrangments.

28. A device as claimed in claim 27,
wherein said rod has a head embedded in
the block of elastic material.

29. A device as claimed in claim 27 or
28, wherein said rod has a stop which is
cooperable with the fiexible wall for limiting
the extension movement of the damper de-
vice.

30. A device as claimed in any of claims
27 to 29, wherein the block of elastomer has 85
two parts which are bonded to an inter-
mediate armature, the intermediate armature
and one of the parts of the block constitut-
ing a stop which limits the compression
movements of the damper device.

31. A device as claimed in any one of
claims 23 to 30, wherein the partition wall
has a central sleeve of elastic material
through which extends with a slight clear-
ance said rod interconnecting the end walls
of the two chambers.

32. A device as claimed in claim 31,
wherein the central sleeve comprises a rigid
annular armature.

33. A device as claimed in any one of 100
the preceding claims, wherein the movable
partition wall is interposed between an
armature plate and a counterplate which
are integral with each other, the plate and
the counterplate each having an opening 105
facing said partition wall.

34. A device as claimed in any one of
the preceding claims, wherein the second
chamber is defined by the partition wall and
by rigid walls which are integral with an 110
armature of the first armature arrangement
on which the partition wall is mounted, and
the second chamber is partly filled with gas.

35. A device as claimed in any one of
the preceding claims, wherein the second 115
chamber is defined at least in part by an
elastic wall. :

36. A device as claimed in claim 35,
comprising two concentric armatures separ-
ated by a sleeve of elastomer, said sleeve 120
and the outer armature partly defining the
first chamber, and a third armature fixed to
the outer armature and carrying a block of
elastomer and defining with the block of
elastomer the second chamber, the movable 125
partition wall being interposed between the
outer armature and the third armature.

37. A device as claimed in claim 36,
wherein the inner armature carries two
washers which are cooperable with abut- 130
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ments provided on the sleeve of elastomer. 4 or Fig. 5 or Figs. 6-8 or Figs. 9-11 or Fig.
38. A device as claimed in claim 36 12 or Figs. 13 and 14 or Fig. 15 or Fig. 16

or 37, wherein the inner armature and the or Figs. 17 and 18 or Fig. 19 or Figs. 20 and

block of elastomer are provided with filling 21 or Figs. 22 and 23 or Figs. 24 and 25 15

5 and bleeding means. of the accompanying drawings.
39. A device as claimed in any of claims MARKS & CLERK
36 to 38, wherein a link is fixed to the inner 7th Floor
armature. . Scottish Life House
40. A damper device, substantially as Bridge Street
" 10 hereinbefore described with reference to and Manchester, M3 3DP
as shown in Fig. 1 or Fig. 2 or Fig. 3 or Fig. Agents for the Applicants

Printed for Her Majesty’s Stationery Office by The Tweeddale. Press Ltd.,, Berwick-upon-Tweed, 1980.
Published at the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies
may be obtained.
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