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~To all whom it may concern:

Be it known that I, Freperiocr Wavron, a
subject of the King of Great Britain, resid-

~Ing at 114 Holborn, in the county of London,
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England, have invented certain new and use-
ful Improvements in or Relating to Road-

~Vehicle Suspension, of which the following

is a specification.

This invention relates to the supporting
of road vehicle frames or bodies from their
axles, by means of flexible vessels or cham-
bers containing air or fluid under pressure,
and has for its chief object to derive a more

-sensitive and resilient action therefrom than

has hitherto been obtained. .

In pneumatic supporting devices as here-
tofore constructed or proposed to be em-
ployed, whether consisting of cushions inter-
posed between the axles and the vehicle
frame, or of annular pneumatic tubes inter-
posed between the axles and the frame, either
in a vertical or a horizontal direction, or en-
cireling the axles and connected to the frame,
the sole source of resiliency has been derived

from the resistance offered by the air con--

fined within the cushions to compression, due
to any change in the capacity or cross sec-
tional shape of such cushions when sub-
jected to a load of a more or less vary-
ing character, with the result that their
resilient action is mainly dependent upon
their. cross sectional area which of neces-
sity must be of a somewhat limited size.
The available movement for absorbing
shocks is further reduced by the internal
air pressure which must be sufficient to

revent the walls of the cushions from com-
ing into contact with each other under the
maximum load. For improving the action
of such pneumatic devices, various arrange-
ments have been employed, for example
metal springs have been combined with the
preumatic cushions, and in some cases other
pneumatic cushions containing air at a dif-
ferent pressure have been combined there-
with, with the object of enabling certain of
the cushions to absorb shocks of an ordinary
character, the other cushions, or the com-
bined cushions, or cushions and springs being
arranged to come into action for absorbing
excessive shocks or vibrations, but in all the
pneumatic devices, the resiliency has been
obtained by the varying compression of the
air within the cushions,

According to this invention the springs
employed are of the pneumatic cushion type,

-the capacity o

but instead of obtaining the resiliency solely
by the displacement of the air, and the varia-
tron 1n the air pressure caused by the change
in the capacity or cross sectional shape of
the cushion when subjected to a vibratory
force, I employ air or other fluid confined
under pressure in a flexible vessel or cham-
ber for maintaining the same in a normal
position, and utilize the resiliency occasioned
by the resistance offered by such vessel or
chamber to deflection or bending movement
or to any departure from its normal position,
for enabling the vessel or chamber to act in

the capacity of a pneumatic or fluid pressure’

spring. By this means a wider range of ac-
tion 1s obtained for taking up shocks or vi-
brations, a considerably lower pressure can
be employed whereby a softer and easier
yielding movement is obtained, and a single
fluid pressure sfprilhg is capable of acting in
¢ a defiection spring for ab-
sorbing all ordinary shocks and vibrations,
and of combined deflection and compression
spring for absorbing abnormal shock or vi-
bration. This effect has hitherto only been
obtained by the employment of two sets of
springs in the manner above set forth.
When the springs are of an annular shape
they may be supported above the axle, or
be arranged concentrically therewith, and
in the latter case an important feature of
my invention consists in forming and sup-
porting the springs in such a manner that
an annular space extends between the axle
and the inner periphery of the spring, the
lower outer peripheral portion thereof%)eing
supported by a member rigidly or yieldingly
connected with the axle while the upper
portion of the spring is supported.by a

member connected with the body of the-

vehicle.

In order that my said invention may be
clearly understood and readily earried into
effect I will now proceed to describe the
same with reference to the accompanying
drawings, in which :—

Figure 1 is a sectional elevation. of part

of a chassis showing one method of sup-

porting the fluid pressure spring. Fig. 2
1s a transverse sectional elevation of Fig.
1. Fig. 3 is an outside sectional eleva-
tion of part of a chassis showing the fluid
pressure spring arranged concentrically in
relation to the axle. Fig. 4 shows a slightly
modified method of connecting the aforesaid
spring to its axle. Fig. 5 is a transverse sec-
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tional elevation of Fig. 8. Fig. 6isa de-
fached view drawn to a larger scale of a
connecting device for preventing undus lat-
eral movement between the chassis frame
and the axle. Fig. 7 is a transverse sectional
elevation of part of a chassis, showing an ar-
rangement for enabling the fluid pressure
spring to be removed from the axle without
previously taking off the wheel, and Fig. 8
is a side elevation thereof, part of which is
shown in sectiomn.

A represents the fluid pressure spring, B
the side frame of the chassis, and C the axle.

With reference to Figs. 1 and 2, the spring
A comprises an endless tube provided with a
valve ¢ by means of which it can be inflated
or charged with fluid to the required pres-
sure for supporting the load it has to carry
without its annular shape being unduly
changed thereby, it being found in practice,
that a much lower pressure is required for

‘retaining the spring in its most effective

condition than is required in connection with
pneumatic tires. Ifach of the springs is
vertically supported between a bracket 2
extending upwardly from each side frame of
the chassis, and a bracket ¢ fixed on the axle
C divectly underneath the bracket 5. Ad-
justable stops D carried by brackets d se-
cured to the chassis frame on opposite sides
of the spring A serve to prevent undue bend-
ing movement of the latter. The axle C is
connected to the chassis by two radius rods
¢* one of which passes through each of the
brackets ¢, and is adjustably secured thereto
by the nuts ¢, its opposite end being pivot-
ally mounted on a bracket 5 secured to each
of the side frames B. Any suitable means
may be provided for preventing lateral
movement between the axles and the frame.
In the example shown, each of the side
frames B has fixed thereto a bracket E to
which is pivoted one end of a rod E*. The
opposite end of such rod is provided with a
slotted tubular member E2 see Fig. 6, for
the reception of springs E? and bearing
blocks E* which encircle a pin E® projecting
from a bracket E¢ secured to the axle. The
parts are retained in position within the
tubular member by a screw plug E7 which
permits of adjustment of the springs. E3
and is capable of being rigidly secured by
a screw E® passing through lugs in the tubu-
lar member. This arrangement enables the
end of the rod to move in a cireular path,

-and provides for a slight amount of lateral

resiliency between the side frames and the
axle, but prevents undue lateral movement
between such parts. Te support the body
of the vehicle in the event of any of the fluid
pressure springs becoming deflated, spring
stops are interpcsed between the side frames
B and the axles C. Hach stop conveniently
comprises two cylinders F containing hol-

low plungers F* and springs F? interposed i erence to Figs. 3 and 5 of the drawings and

$59,861

between the frame B to which the aforesaid
cylinders' are secured, and the ends of the
plungers F'. Fixed on the axle C under-
neath the aforesaid plungers is a bracket F®
provided with extensions F* to act as abut-
ments for the plungers F! under the above
stated condition or when otherwise required.
The distance between the ends of the plun-
gers F* and the extensions F* is preferably
such as to admit of the maximum required
movement between the axle and frame with-
out the supplementary supporting device
coming into action.

In the arrangement shown in Figs. 3, 4
and 5, the spring A is mounted concentric-
ally in relation to the axle C, and is so
formed as to provide an annular space A!
between the axle and the inner periphery of
the spring. The outer and lower peripheral
portion of the spring is supported from the
axle by a bracket ¢ provided with inwardly
extending members ¢® which inclose the op-
posite sides of the spring A and are con-
nected to the axle C by the caps ¢* and bolts
¢*. In Tig. 4, the connection between the
bracket ¢ and the axle is made of a slightly
resilient nature through the interposition of
india rubber washers ¢®. The upper sup-

porting member b is slidably mounted in a

bracket 32 secured to the side frame B, and
is retained in its correct position by the
spring A and the radius rod ¢*. The latter
is pivoted at one end to a bracket ¢" fixed to
the axle C and at the other end to.a bracket
bt in the manner above set forth, and is
formed in two pieces connected together by
a right and left hand screw coupling ¢® for
adjustment purposes. The rods E* for pre-
venting lateral movement between the axle
and frame are connected at one end to lugs
&® formed on the brackets 6% and at the
other end to the axle in the manner already

described. The supplementary supporting

device is arranged on the cap ¢* of the
bracket ¢ and comprises a- cylinder ¢® for the
reception of a hollow plunger ¢ and a
spring ¢! interposed between the end of
the plunger and the upper surface of the
axle C, a projecting surface 5* being formed
on the bracket 52 to act as an abutment for
the said plunger when required. ‘
To facilitate the removal of the spring A
from the axle C,each end of the latter inter-
mediate of the wheels may be formed with
a downwardly extending portion €' see
Figs. 7 and 8, which terminates in a short
horizontal axle C2
such axle constitutes the journal pin for

the wheel, and the inner portion is encircled

by the spring A which is retained in posi-
tion in relation thereto by its top and bottom
supporting members b and ¢ respectively.
The lower member ¢ is connected to the axle
C? in the manner above set forth with ref-
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the upper member 5 is made in the form of
an open bracket, through which the inter-
mediate horizontal portion of the axle
passes and is capable of a more or less ver-
tical movement therein. This arrangement
enables the springs A to be detached from
the axle without previously removing the
wheels. The axle is adjustably connected
with each side frame and is conveniently re-

tained in its correct position in relation

thereto by a pair of radius rods ¢* connect-
ed with the two portions C and C* of the
axle in the manner indicated in Figs. 7 and
8, the said radius rods being provided with
right and left hand screw couplings ¢* for
adjustment purposes, and connected at their
opposite ends to a bracket b* fixed to each
side frame B. Lateral movement between
the axle and frame is prevented by the rods
E' and their connections in the manner
above set forth, and the supplementary sup-
porting devices may consist of cylinders ¢°
secured to the opposite sides of the axle C
directly underneath the side frames B, and
containing spring actuated plungers ¢*°.

If desired the fluid pressure springs may
be so arranged as to give a three-point sus-
pension to the vehicle-body, that is to say

two of the springs may be mounted on the.

rear axle and one of them on the front axle,
and in this case the spring on the front axle
may be arranged parallel with the axle in-
stead of transversely thereto as illustrated
in the drawings with respect to the rear axle.

By the arrangements above described a
_ﬁuic{, ressure spring is produced which may
be soﬁaly dependent for its resilient action
upon its deflection or bending movement, or
be.capable of acting as a combined deflection
and compression spring by causing a por-
tion of the inner periphery of the spring to
meet with a fixed resistance, such for exam-
ple as the axle itself, at a predetermined
point of its bending movement, whereby the
said portion of the spring will be compressed
between the axle and the upper or lower sup-
porting member as the case may be and its
resistance to further movement will be
greatly increased.

Any liability of creasing or kinking of the
tube when subjected to the aforesaid bend-
ing movement may be avoided by means of
a light flexible metal rim encireling the inner
periphery of the tube and suitably connected
therewith, or by suitably reinforcing the
tube at those parts where creasing is liable
to occur.

2

The tubes may be manufactured of any
suitable material or materials, for with-
standing the fluid pressure, and in some cases
the material may possess sufficient rigidity
to assist in maintaining the normal position
ff (t{he tubes when under the influence of a
oad. :

The details of construction can be vari-
ously modified, so long as the resiliency is
obtained by the deflection or bending of the
springs from a position normally imparted
thereto by the fluid under pressure therein.

What I claim and desire to secure by Let-
ters Patent of the United States is:—

1. The combination with the frame or

body of a vehicle and its wheel axles, of a-

suspension device comprising an annular
flexible cushion containing fluid under pres-
sure, arranged edgewise in relation to the
frame and axles and unsupported at its in-
ner periphery so that its resiliency is pri-
marily derived by resistance to deflection
irrespective of compression and consequent
reduction in capacity. »

2. The combination with the frame or
body of a vehicle and its wheel axles, of a
suspension device comprising an annular
flexible cushion containing fluid under pres-
sure, and arranged in an approximately up-
right position between a bracket carried by
the vehicle frame and a bracket carried by
the wheel axle, the said cushion being un-
supported at its inner periphery so that its
resiliency is derived by resistance to deflec-
tion irrespective of compression and conse-
quent reduction in capacity.

3. The combination with the frame or
body of a vehicle and its wheel axles, of a
suspension device comprising an annular
fexible cushion containing fluid under pres-
sure, and arranged in an approximately up-
right position between a bracket carried by
the vehicle frame and a bracket carried by
the wheel axle, the said cushion being unsup-
ported at its inner periphery so that its re-
siliency is derived by resistance to deflec-
tion irrespective of compression and conse-
quent reduction in capacity, and a supple-
mentary resilient supporting device adapted

to come into operation only in the event of

the flexible cushions becoming. deflated.
In testimony whereof I affix my signature
in presence of two-witnesses.
. FREDERICK WALTON.
Witnesses:
‘Wi, MELLERSH-J ACKSON,
T. Sgrsy WARDLE, =
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