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Serial No. 285,256

ALIEN PROPERTY CUSTODIAN

DEVICE FOR THE SUSPENSION OF YEHICLES

Jean Vancoppenolle, Caen, Calvados, France;
vested in the Alien Property Custodian

Appll.cation filed July 19, 1939

The invention relates to the system of suspen-
sion for vehicles, in particular for automobile
vehlcles, according to which, to the usual suspen-
slon which comprises a resilient device and a
braking device, is added an auxiliary suspension
which introduces an additional resilient resist-
ance effect that is greater as the main suspension
is farther away from its position of equilibrium,

The invention has for its object a device for
such an auxiliary suspension, which is charac-
terized by a multiple leaf spring, the deformations
of which are reduced relatively to those of the
maln suspension,

Under these conditions, the auxiliary suspen-
sion may be obtained by means of a single mul-
tiple leaf spring or of a single set of multiple leaf
springs.

In a number of cases, a spring is used wherein
the leaves are arranged equally on either side of
the main leaf or a set of such springs 1s used; the
auxiliary suspension acts in this case in the same
manner for the deformations of the main sus-
pension in both directions from the position of
equilibrium.

In other cases, the leaves are less in number,
or even completely eliminated, on one of the sides
of the main leaf, so that the suxillary suspension
acts with a force which is variable according to
the direction of the deformation of the suspen-
sion from its position of equilibrium,

A particularly simple manner of obtaining the
reduction of the deformations of the auxiliary
suspension consists in attachlng same at a point
of a lever interposed between the suspended part
and the unsuspended part of the vehicle,

Hereinafter, some emhbodiments of a device ac-
cording to the invention will be described by way
of examples. Reference will be had to the ac-
companying diagrammatical drawing in which:

Fig. 1 is a side view of a first embodiment;

Fig. 2 is a side view of a modification;

Fle. 3 Is a perspective view of another modifi-
cation of the embodiment according to Flg. 1;

Fig. 4 is a front view of a second embodiment;

Flg, 5 1s a similar view but for a modification;

Fig. 6 is a slde view of another embodiment;

Fig, 7 {5 a corresponding plan view;

Fig. 8 is a side view of a modification of the
embodiment according to Figs. 6 and 7;

Fig. 9 Is a correspond!ng plan view;

F{g. 10 {s a modification of the embodiment
shown in Fig. 1;

Fig. 11 1s s modification;

Plg. 12 is a dlagrammatical front view of
another emboditnent;
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Fig. 13 is a similar view but for a modifica-
tion;

Fig. 14 Is a front view of another embodiment;

Fig. 15 is a perspective view of a1 embodiment.

Referring to Fig. 1, the auxiliary suspension
according to the invention comprises a multiple
leaf spring I, the leaves of which are arranged on
both sides of & main leaf 2 which is attached,
at one of its ends, to the end 3* of a shackle
3. Said shackle is pivoted, by its other end 4,
at an intermediate point of a lever b interposed
hetween a point 6 of the unsuspended part of the
vehicle and a point T of the suspended part. The
ends of the leaves of the spring I, which are op-
posite to the end of the main leaf 2 attached to
the shackle 3, are rigidly secured to the suspended
part of the vehicle, for example by means of a
half-collar 8.

For a vehicle, one or a plurality of leaf springs
I may be provided, arranged as just described.
This auxiliary suspension adds ils effects to those
of the main suspension of the vehicle, which
main suspension is retained.

When there is a deformation of the main sus-
pension, producing a relative movement between
the unsuspended part and the suspended part of
the veliicle, the ends of the leaves of the spring
I which are clamped by the half-collar & par-
ticipate in the movement of the suspended part,
whereas tlie end of the main leaf 2 attached to
the shackle 3 undergoes substantially the mcve-
ment of the intermediate point 4 of the lever 5.
If the movements are referred to the suspended
part of the vehicle considered as a reference sys-
tem, it will be seen that the deformations of the
main suspension are materialized by the move-
ment of the point 6 about the axis of rotation
T which is in this case fixed, whereas the deforma-
tion of the auxiliary suspension is materialized by
the movement of the point 4, the amplitude of
which is reduced rclatively to the movement of
the peint & in the ratio of the distances of the
points 4 and G from the axis T,

The small amplitude of the movements of the
point of attachment 3* of the main leaf 2 enables
a spring to be used in which the leaves are ar-
ranged on both sides of the main leaf, without
untimely breaks occurring.

On the other hand, the auxiliary suspension
acts simultaneously whatever be the direction
and the amplitude of the deformation of the
main suspension.

Fig. 2 shows a modification in the casc in which
the suspended part 10 of the vehicle is connected
to the unsuspended part, which {s represented by
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the point 6, by means of an arm {I. In this
case, sald arm advantageously performs the func-
tion of the lever 5, thereby reducing to a mini-
mum the number of members to be added to a
vehicle in order to equip same according to the
invention.

The spring { and the lever 5§ may be arranged
in planes extending in the same direction, as
hitherto described, or in planes extending in dif-
ferent directions. Fig. 3 shows a modification
in which said planes are transverse. The levers
§ carry shackles I2 between the ends 13 and 13=
of which is attached a main leaf 14. On both
sides of said leaf are placed secondary leaves 15,
so as to form a so-called “complete” spring. The
central part of the spring 16 thus formed is rig-
idly secured, for example by means of the collar
17, to the suspended part of the vehicle.

In the embodiment according to Fig. 4, the

suspended part of the vehicle is provided with a .

cross-piece 18 to which are pivoted, on both sides
of the axls z—ax, by means for example of so-
called “silentbloc” devices 19 and 20, supporting
arms 21 and 22. At the end 23 and 24 of said
supporting arms are pivoted arms 25 and 28
which carry at thelr end shackles 2T and 28
respectively. To the shackles 2T and 28 are
attached the ends of a leaf spring 29 forming
the resillent device of the main suspension and
the central part of which is fixed, by means of
the clamps 30 and 31, to the cross-piece 18.

At intermediate points 32 and 33 of the arms
21 and 22 is attached the main leaf 34 of & sbring
35 which forms the auxiliary suspension accord-
ing to the Invention and the central part of
which is fixed to the suspended part of the vehi-
cle, which is represented by the cross-piece (8,
by means of the clamps 30 and 31 and of the
spacing block 30.

In the modification according to Fig. 5, the
supporting arms, instead of heing pivoted on the
cross-piece 18, are rigidly secured to said cross-
plece, but are formed by fiexible blades 37.

In the embodiment according te Figs. 6 and 7,
an arm 38 Is pivoted at a point 39 secured to
the wheel traln and is extended by two plates
40 and 41 which leave & space 42 between them,
The end of the plates 40 and 41 is mounted,
through the intermediary of shackles 43 and 44,

on the suspended part of the vehicle. A spring !/

45 is contalned in the space 42; the end of its
main leaf 46 is attached to a shackie 4T mounted
on the suspended part of the vehicle at 48. The
leaves of the spring 48, at the end of the shackle
41, are secured to an intermediate point of the
lever 38, for example by forcing In a gusset 49.

The modification according to Figs. 8 and 9
only distinguishes from the previous embodiment
by the inversion of the positions of the shackle
47 and of the gusset 49.

A slmple means for varying the intensity of the
actlon of the auxiliary suspension according to
the magnitude and the direction of the deforma-
tion of the main suspension consists, according to
the invention, in eliminating a number or even
all of the leaves of the spring that are located
on a predetermined side of the main leaf.

In Fig. 10 there has, for example, been shown,
as a modiflcation of Fig. 1, a method of con-
struction of the auxiliary suspension in which
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the spring 50 is only provided with leaves below
the main leaf 6{. TUnder these conditions, the
auxiliary suspension offers a particularly effi-
caclous resilient resistance to a deformation of
the maln suspension corresponding to a down-
ward movement of the point 3= relatively to the
half-collar 8, whereas on the contrary it only
acts very little for an oppositely directed defor-
mation of the main suspension.

In Fig. 11, which shows a modification, the
spring 3% is provided with a larger number of
leaves below the main leaf 53 than above said
leaf. Furthermore, the end 3* of the shackle 3
15 pivoled on the arm b4 of the shock-absorber
65 provided on the vehicle and which thug per-
forms the function of lever 5.

In the embodiment according to Fig, 12, which
shows a diagrammatical transverse section of a
vehicle, the suspended part of same Is repre-
senteddy a shell or cradle 66 connected to the un-
suspended part, Including the wheels 5T and 58,
by means of torsion bars 59 and 60 which form
the main suspension., Said torslon bars are con-
nected to the wheels 57 and 58 by means of piv-
oting arms 81 and 62. The connection of the
wheels 5T and 58 to the shell 56 is completed
by levers 83 and 84 which are pivoted at their
ends, respectively to the suspended part and to
the unsuspended part of the vehicle. According
to the invention, at least one of the wheel trains
of the vehicle, for example the front wheel train,
is equipped with a leaf spring 66 which is fixed
at its central part on the shell 68 by means of
clamps 66 and the ends 67 and 68 of the main
leaf 89 of which are mounted, by means of pref-
erably adjustable shackles 10 and TI, at inter-
mediate points T2 and 13 of the levers 63 and 04.

In the modification according to Fig, 13, the
arrangement is simjlar; however, the main sus-
pension is formed by g leaf spring 14.

In the embodiment according tc Fig. 14, which
is simllar, the front cross-piece T8 which s se-
cured to the chassls forming the suspended part
of the vehicle s connected to the wheels 18 and
11 by means of lower arms T8 and 19 and of upper
arms 80 and 081; helical springs 82 and 83, with
shock-absorbers, are interposed between the
cross-plece 15 and the lower arms 18 and 18 and
form the main suspension. The auxiliary sus-
pension according to the invention is formed by
a leaf spring 84 which is fixed at its central
part on the cross-piece 16 and the ends 95 and
86 of the maln leaf 8T of which are mounted,
with the Interposition of shackles 88 and 8% which
are preferably adjustable, at intermediate points
of the armg 86 and 81.

In the embodiment according to Fig. 15, the
main suspension comprises a transverse leaf
spring 00 interposed between the suspended part
89i of the vehicle and the wheel 82. A trian-
gular member 93 completes the connection be-
tween the wheel 82 and the suspended part 81.
At an Intermediate point 94 of the member 83
is mounted, with the interposition of a shackle
95, the end of the main leaf 86 of a half leaf-
spring 871 which is fixed on the other hand by
means of the collar 88 in the suspended part of
the vehicle, sald spring 8T forming the auxiliary
suspenslon,
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