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. RUBBER SPRING SUSPENSIONS
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3 Claims. (Cl. 267—21)

_This invention relates to spring suspensions especially

suitable for use in automobiles and other road vehicles.

In United States Patent No. 2,858,127 there is described
a frusto-conical rubber-to-metal bonded sandwich or cone
spring and the present invention provides improved ar-
rangements of automobile vehicle spring suspension in-
corporating such cone springs.

Broadly stated an improved vehicle spring suspension
according to the present invention comprises for each
wheel a suspension arm pivotally mounted at one of its
ends to the sprung structure by means of a high duty
journal, the opposite end supporting the wheel, a sandwich
spring comprising a frusto-conical body of rubber bonded
to ‘and between a pair of inner and outer sheet metal
members, one of said sheet metal members being rigidly.
located with respect to said high duty journal by means
including sheet metal substantially in tension, while the
other of said metal sandwich members is associated by
pivotal bearing means with the wheel suspension arm at
such a distance from the high duty ]ournal that the spring
operates at a leverage of from four to six to one, and such
that a deflection in the wheel on encountering a surface
inequality produces a corresponding deflection in the
sandwich spring and thereby relative movement of the
sheet metal members, the relative movement of the said
members being one quarter to one -sixth of the corre-
sponding wheel movement.-

‘In the case of a suspension for a front Wheel the Wheel
suspension arm above referred to will preferably be the

upper arm of a conventional wishbone suspensron link-:

age; while in the case of a rear wheel suspension the
suspension. arm may be a trailing arm- pivotally mounted
on the sprung structure at a point -ahead of the wheel
centre. :

Preferably also, the single frusto-conical rubber sand-
wich spring- has 1ts ‘outer metal member rigidly located
by a sheet metal- structure with respect to the high duty
journal . (Whlch latter is preferably of the needle roller
type) while its inner metal member is associated with the
suspension arm by means of a tapered strut fabricated
from' sheét metal and whose larger end is welded to the
inner: metal: member of the sandwich spring while-its op-
posite end ‘is pivotally connected to the suspension:arm
or to a‘craik associated therewith.,

Preferably also at the lower end of the strut in the
case of the front suspension, there is provided a high duty
ball joint effecting the articulating connection between
the wheel suspension arm and the unit which ]omt may
incorporate a part-spherical steel ball working in a nylon
seating.

The assembly is installed in a fabricated sheet metal
box structure constructed economically in regard to use
of material, the sheet metal walls of which take in ten-
sion the large separating loads between the top of the
spring unit where it is attached to the vehicle, and the
journal bearing of the wheel suspension arm on which
the spring unit is bearing, the box structure, including
the spring unit and wheel suspension arm, being advan-
tageously prefabricated of light gauge material and assem-
bled for installation in the vehicle. The journal bearing is
advantageously of the needle roller type.

Reference will now be had to the accompanying draw-
ings in which;
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FIGURE 1 is a cross-sectional view of the frusto-coni-
cal rubber bonded to metal sandwich spring employed in
the suspension system according to the invention. o

FIGURE 2 is a diagrammatic front view partly in sec-
tion of a front wheel suspension including such spring
while FIGURE 3 is a perspective view again partly in
section of the arrangement illustrated in FIGURE 2.

FIGURES 4 and 5 are similar views to FIGURES ‘2:
and 3 respectively but of a rear wheel suspension. ‘

Referring now to the drawings but first more particu-
larly to FIGURE 1. The spring comprises a frusto-coni-
cal body of rubber 1 bonded to and between inner and
outer sheet metal members desrgnated 2 and 3
respectively.

The member 3 is formed with a flange 4 whlch serves
to control the shape of the rubber body 1 when it is com=
pressed. The full lines A in FIGURE 1 indicate -the
spring unit in its free position while the dotted lings B:
indicate its position when fitted to a vehicle and when the-
weight of the vehicle provides the necessary degree-of
preloadmg The dotted lines C indicate the shape of the
spring under full deflection, that is to say at the “full’
bump” position.

It will be understood that the spring undergoes mamly
sheer deflection during the first:part of its stroke but there-
after it -is subject also-to compression thereby ensuring
that the spring has a rising rate which is a desirable char~
acteristic when such a spring is employed in a vehlcle
wheel suspension.

Another advantage that this type of spring has, when
50" employed, is that due to the known characteristic of

- rubber, namely hysteresis, about 25% of the mechanical’
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energy output of the spring during its stroke is dissipated’
by being converted into heat energy, this in turn endow-’
ing the spring with self-damping.properties. - Thus any’
rebound ‘dampers or shock absorbers  provided ‘with a’
suspénsion employing these rubber springs will not be so’
heavily stressed as they would be if employed in con]unc-
tion with steel springs. :

In order that the spring may be easrly removed durmg
repair or overhaul a nut 6 may be provided into which a:
bolt may be screwed through an aperture 7 such that the:
metal members 2 and '3 are drawn together thereby com-
pressing the . spring:

Referrmg now to the front suspensron system illustrat-’

. ed in. FIGURES 2 and 3, the front wheel (not shown)-is
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mounted on-a hub 10. carried by a king pin. generally-
designated 11 which latter is in turn carried through the.
medium of swivel mountings by unequal length upper and:
lower suspension arms 12 and 13 Tespectively prvotally.
mounted at their inner ends on the sprung structure -of :

" the vehicle generally desrgnated ‘14, to form a conven-

tional “wishbone” type suspension arrangement. The up-
per suspension arm 12 is shown in more detail in FIG-
URE 2 where it will be seen that its inner end is pivotally
mounted on the sprung structure 14 by a high duty needle
roller journal 15.

A spring as described in FIGURE 1 is mounted above
the suspension arm 12 with its outer metal member 2 rig-
idly located with respect to the journal 15 by means of a
sheet metal housing generally designated 16 whose walls
are stressed substantrally in tension espec1a11y during the
working of the suspension. The housing 16 is rigidly at-
tached to the sprung structure 14 by a simple welding
operation.

Attached to the inner metal member 3 of the spring
is a tapered strut 20 having at its lower end a ball 21 of
a ball joint. The socket 22 of the ball joint is formed on
the upper surface of the arm 12 at a distance from the
journal 15 of about one fifth of the length of the arm 12.
This arrangement ensures that when the wheel is de-
flected by one inch (or 1 cm.) during operation of the
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vehicle the strut 20 is deflected by one fifth of an inch
(or .2 cm.) and the spring deflected accordingly.

The rubber spring therefore operates at a high load-
ing, since this allows a compact and efficient- rubber
spring arrangement. o I

Referring now to-FIGURES 4 and 5 where the rear
wheel whose- outline is shown by the dotted lines 3% in

FIGURE. 4 is mounted on a hub 31, which latter is in

turn carried by a trailing suspension arm 32 pivotally
mounted by a high duty journal generally designated 33,
transversely-of the vehicle, on a rear sub-frame 34 of the
sprung. sfructure. The rear wheel is thus enabled to
swing about an arc which is in a vertical plane parallel
to the vertical plane in which the longitudinal centre line
of .the vehicle occurs.

A frusto-conical: rubber-bonded-to-metal sandwich
spring as described with reference to FIGURE 1 has its
outer metal member 2 rigidly located with respect to the
journal 33 by means of sheet metal housing generally
designated 35 whose - walls ‘are stressed substantially in
tension: during the working of the suspension. Such
housing 35 in this. embodiment. forms. an integral- part
of the rear sub-frame,

The inner metal member-3 of the spring is attached to
one end of a tapered strut 40, which has at its opposite
end a ball 41 of a ball joint. -The socket 42 of the ball
joint is formed on a crank 44 associated with the arm: 32
the arrangement being such that radial movement of one
inch (or 1 cm.)- of the hub 31 during wheel deflection
causes a corresponding deflection of the metal members 3
towards the member-2-of about one fifth of an inch (or
.2 cm.). It may thus be said that the spring operates at
a leverage of .1:5 with respect to the wheel.

In the wheel suspension arrangement stops limiting the
radial movement of the suspension. arms may be pro-
vided, for example at 17 and 18 in FIGURE 3, 17 being
an upper limit stop formed by a body of rubber bonded
to the box structure 16, while 187is an abutment formed
on the suspension arm 12 and arranged to abut against
a rubber body 19 mounted on the sprung structure 14.

While the wheel suspension arrangements illustrated
are of the fully independent kind, any known form of
transverse stabilizing means such as anti-roll bars may be
assaciated with the suspension means according to the in-
vention.. -

It will be. appreciated. that the invention is not. con-
fined to the particular arrangements shown in the: draw-

s

ings.

By-the present-invention iniproved vehicle wheel spring
suspenisions are obtajned in- which the springs have a
rising rate, that is to'say their resistance to deformation:
increases' with added load. The spring suspension is
easily-and economically manufactured while enabling ve-
hicles fitted  thérewith: to have a lower unspruhg weight
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_as compared with vehicles fitted with conventional steel
spring suspension means.

These and other advantages
render the spring suspension system: according to the in-
vention epecially suitable for incorporation in light auto-
mobile vehicles.

What I claim is:

1. An‘individual wheel suspension: for a vehicle, corn-
piising a préfabricated. sheet metal box-like stiuéture
adapted’to be attached to-the véhicle sprung structure and
providing a mounting for a journal to which'i§ connected
one end of a wheel suspénsion ari, thé other end of the
arm-carrying the wheel, said sheet metal box-like struc-
ture also providing a-mounting for a rubber spring:unit
of general frusto-conical form ‘being a solid of revolution
generated from an inclined bonded rubber and metal
sandwich of. which the metal/rubber bonded interfaces
are conical-and the section-of the rubber tapers from the
inner interface towards the outer interface so that the
mean stress on the- inner bonded surface is substantially
equal to the means stress on the outer bonded surface,
and means connecting said arm to said spring unit so that
upward deflections of the wheel in relation to the vehicle
sprung structure produce and are resisted by correspond-
ing but smaller deflections of said spring unit.

2. An individual wheel suspension system for a ve-
hicle according. to- claim 1 wherein the metal member
bonded to the outer interface of the rubber of the spring
unit is connected to the sheet metal box-like structure on
the vehicle sprung structure, while the metal member
bonded to the inner interface of the rubber of the spring
unit is connected to one end of a tapered hollow strut of
sheet metal actuated by and pivotally associated with the
wheel suspension arm.

3. An individual wheel suspension system for a vehicle
according to claim 2, wherein the wheel suspension arm
is a trailing arm. and wherein the journal carrying it is
mounted on the sheet metal box-like structure at a point
ahead of the wheel centre, the axis of said journal lying
substantially transversely of the vehicle, and wherein said
suspension arm is formed with a crank lever which de-
pends below said journal, and against which crank lever
bears one end of the strut, the spring being located in
rear of the journal such that the strut lies generally along-
side the whicel with its axis substantially longitudinally of
the vehicle.
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