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A vehicle engine suspension device

The present invention relates to a vehicle engine suspen-
sion which comprises at least three engine cushions which
support the engine and which are intended to take up ver-
tically acting loads from the engine, and which further
comprises a torque brace which extends transversally to
the main axis of the engine and is pivotally connected

between the engine and the vehicle chassis or vehicle body.

The purpose of the torque brace of such engine suspensions,
which are used in front wheel drive vehicles fitted with
transverse engines, is to take up part of the reaction
torque from the engine drive shafts, thereby to restrict
twisting or like rotation of the engine about its axis
when the engine is -sharply accelerated or.braked. In the
case of one known construction, the torqgue brace is
attached at one end to‘the upper part of the engine and
extends rearwardly to an attachment located in the vehicle
body. In this particular instance, the reaction torgue is
taken up partly by the torque brace and partly by a péir
of lower engine cushions located forwardly and rearwardly
of the engine. Dampened engine cushions, however, are pri-

marily constructed to take up solely compression forces,
i.e. vertically acting loads from the engine. When the

engine is accelerated or retarded sharply, the engine
cushions are subjected to heavy shear forces and it is
necessary to fit the cushions with deflection restrictors,
in order to prevent the cushions from being damaged. When
these deflection restrictors come into operation, however,
the vibration damping ability of the cushions is impaired
and engine vibrations are transmitted to the vehicle
chassis.

2

The object of the present invention is to provide a



WO 89/05246 PCT/SE88/00658

10

15

20

25

30

35

solution which will enable the torque absorbing and
vibration damping functions of an engine suspension of the
aforesaid kind to be divorced from one another with de-
fracting from the function in other respects, so that
suspension components can be configured without com-

promising the intended function.

This object is achieved in accordance with the invention
with the aid of a second torgue brace which extends trans-
versely to the main axis of the engine and is pivotally
connected between the engine and the vehicle chassis or
the vehicle body., said second torque brace lying on a
level beneath the first brace and at least substantially

in the same vertical plane as said brace.

This solution enables the lower engine cushions to be
constructed in a manner to be gently responsive linearly
and therewith capable of taking hp vertically acting
vibrations. Positionihg of the torqgue braces in mutually
the same plane eliminates the occurrence of a force couple
which strives to rotate or twist the engine about a ver-
tical axis. It is important to avoid such twisting of the
engine, particularly when the engine is carried by an
intermediate frame which is isblated in the vehicle
chassis and which also carries the steering transmission,
since twisting of the engine will result in significant
steering effects which change 6irectioh in response to

changes between vehicle acceleration and retardation.

According to one preferred embodiment of the invention,
the torqﬁe braces are located in a plane which extends at
least substantially at right'angles to a plane which is
the nearest common plane to the engine cushions. In prac-
tice, this latter plane is essentially horizontal and the
embodiment thereby enables the functions of the torque

braces to be disengaged vertically.
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The invention will now be described in more detail with
reference to the accompanying drawings, in which

Figure 1 is a perspective view of one embodiment of an
inventive engine suspension, and

Figure 2 and 3 are respectively a schematic side view and
front view of said engine suspension.

The illustrated engine suspension includes an intermediate
frame 1 which is intended to be attached to the vehicle
chassis with the aid of vibration damping bushes 2, one in
each corner of the frame. The frame 1 suppofts the engine
3 together with gear box 4 and vehicle steering trans-

mission 5.

Each of a pair of dampened engine cushions 6, 7 is mounted
respectively forwardly and rearwardly of the engine as
seen in the axial direction of the vehicle -~ and extend
between the engine and the frame. The main purpose of the
cushions 1s to dampen movement of the engine in the ver-
tical direction and the cushions are preferably of the
liquid damping kind. The cushions 6, 7 are positioned on

respective sides of a vertical plane parallel with the

crankshaft, through the common centre of gravity of the

engine and gear box. A third cushion 8 is mounted between
the forward edge surface of the engine and the right-hand
side of the frame 1, the purpose of this(thifd cushion
being to impart to the engine a suitably natural freguency
in the rolling direction of the vehicle. The cushion 8 may
also be a liquid damping cushion, although not necessarily
so. The cushions 6, 7, 8 are located in a plane H, which
in the case of the illustrated embodiment (see Figure 3)
is not completely horizontal, but slopes slightly to the
right - as seen forwardly of the vehicle (to the left,

seen in Figure 3).

Firmly screwed to the left-hand side of the engine block,
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above the gear box-4, is a Y;shaped brace 10 which carries
at its upper end a resilient bush 11 to which an upper
torque brace 12 is attached by means of a horizontal bolt
13. The brace iz comprises two parts 14, 15 which are
perforated at 16 to reduce the weight thereof and which
are held together by the bolt 13 and also by a vertical
bolt 17 extending through a resilient bush 18 which is
secured to the vehicle chassis or vehicle body by means of
a bracket 19, or more specifically to the rear defining
wall 20 of the engine compartment, as illustrated schema-
tically in Figure 2. In order to prevent the brace de-
forming the wall 20, in the event of a collision, to an
extent such as to loosen the windscreen attachment at the
upper edge of said wall, the brace is dimensioned to
buckle at a load capable of being withstood by the wall :20
without appreciable deformation in the region of wind-

screen attachment.

According to the invention a second torque brace 21 is
mounted between the engine/gear box and the vehicle
chassis/body. In the case of the illustrated embodiments,
one end of the brace 21 is pivotally screwed to the clutch
housing 23 of the gear box 4 (Figures 2 and 3). The other
end of the brace 21 is connected to a resilient bush 24
which is secured to a bracket 25, which in turn is screwed
firmly to the frame 1. In this case, the frame 1 functions
as the connecting arm or link between the torgue brace 21
and the vehicle body/chassis. In the case of engine sus-
pensions which do not include an intermediate frame, the
outer end of the torque brace 1is connected'directly to the
vehicle body/chassis. As will be seen from Figure 3, the
torque braces 12 and 21 lie in a common plane V transver-
sely to the engine main axis. The plane V is also perpen-
dicular to the plane H of the cushions 6, 7, 8. This means
partly that the torque braces are essentially disengaged

vertically, i.e. the braces exert to other forces counter-
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active of vertical engine movement than those forces which
result from the rigidity of the pivot-functioning resi-
lient bushes and which are negligible in the present
context, and partly that the torque braces are unable to

5 generate force couples which strive to twist or rotate the
engine about a vertical axis, a phenomenon which would

otherwise result in steering effects.
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CLAIMS

1. A vehicle engine suspension comprising at least three
engine cushions which support the engine and are intended
to take up vertical loads exerted by the engine, and
further comprising at least one first torgue brace which
extends transversely to the main axis of the engine and is
pivotally connected between the engine and the vehicle
chassis or vehicle body, characterized by a second torque
brace (21) which extends transversely to the main axis of
the engine (3) and which is pivotally connected between
the engine and the vehicle chassis or vehicle body., said
second brace being located at a level beneath the first
brace (12) in at least substantially the same vertical

plane as said first brace.

2. An engine suspension according to Claim 1, character-
ized in that the first and second torque braces (12, 21)
lie in a first plane (V) which extends at least sﬁbstan-
tially at right angles to a plane (H) which is the nearest

common plane of the engine cusions (6, 7. 8).

3. An engine suspension according to Claim 1 or Claim 2,
characterized in that the torque braces (12, 21) are
oppositely directed; in that the upper brace (12) is
secured to the vehicle body or Vehicle_chassis: and-in
that the lower brace (21) is secured to the vehicle body
or the vehicle chassis through the intermediary of an
intermediate frame (1) which carries the engine cushions

(6, 7, 8).

4. An engine suspension according to any one of
Claims 1-3, characterized in that the torque brace pivot

connections include resilient bushes (11, 18, 24).
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