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@ Safety device for pneumatic suspensions.

@ A safety device (1) for pneumatic suspensions
(2) comprises a flange (14) fixed under a sprung
mass (4) and having an opening (15) around which is
tightened the edge (8b) of a membrane (8) inter-
posed between the sprung mass (4) and an un-
sprung mass (3), forming thus an enclosure (9) filled
with a fluid under pressure.

A movable cap (19) is slidably guided vertically
in the opening (15). A sealing element (22) is pro-
vided between the cap (19) and the flange (14).
During normal working conditions the cap (19) is
pushed towards the sprung mass (4) by the fluid
pressure, against a spring (28) placed between the
cap (19) and a plate (18) fixed to the sprung mass
(4). Should the membrane burst, the cap (19) would
be pushed by spring (28) against a checking ele-
ment (11a) connected to the unsprung mass (3).
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SAFETY DEVICE FOR PNEUMATIC SUSPENSIONS

The present invention relates to a safety device
for pneumatic suspensions comprising a mem-
brane hermetically closed in respect to the outer
environment, filled with an operative fluid under
pressure and working between an earth mass and
a suspended mass to elastically sustain this latter
in respect to the earth mass.

Particularly, said device is capable to be com-
bined with pneumatic springs used for realizing
secondary suspensions in railway waggons and
likes.

This does not exclude the use of the device on
pneumatic springs adopted for other purposes.

As it is known, to realize secondary suspen-
sions for railway waggons and likes, the adoption of
pneumatic springs has been proved advantageous.

The spring of this type consent, in fact, to
obtain, in comparison with the springs of conven-
tional type, many advantages such as, for instance,
a substantial improvement as to the running com-
fort as well as the possibility of maintaining equal
the height of the centre of gravity of the suspended
mass in respect to the ground, independently from
the load value.

These pneumatic springs conceptually foresee
the empioy of a flexible membrane duly shaped, so
that to originate, at its own inside, a room hermeti-
cally closed in respect to the outer environment
and in which an operative fluid is sent, generally
air, under pressure.

When the pneumatic spring is utilized in a
secondary suspension of a railway waggon, it
works between a truck (which represents the earth
mass of the system) and a case (representing the
suspended mass) so that to elastically sustain this
latter in respect to the truck.

Generally, to the pneumatic springs are also
associated elastic means of mechanical type dis-
posed in order to sustain the case when this latter,
lacking of a suitable pressure at the inside of the
membrane, descends towards the fruck.

It is observed that the pneumatic suspensions
obtained by the use of the above described springs
are at present without devices capable to prevent
deraiiments of the railway waggon in case of dam-
age of one of the corresponding pneumatic
springs.

More precisely, there is deraiiment risk when,
for instance, due to an accidental burst of the
membrane, the pressure exercised by the fluid to
sustain the case is instantaneously lacking.

As a consequence of the above, the vertical
load transmitted from the case to the truck, is
stopped.

This transitory situation persists until when, in
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connection with the gravitational fall of the case
and of the contemporaneous lifting of the chassis
of the truck due to the action of the primary sus-
pensions, a transmission of vertical loads from the
case to the same truck cannot be re-established.

The instantaneous reduction of the vertical load
acting on the truck originates, in concomitance with
stresses transversally acting towards the direction
of motion owing to - for instance - centrifugal
forces, to an increase of the transversal accelera-
tion according which the same truck tends to be
derailed from the railway.

If, as usually happens, taking into consideration
the goals achieved by the tecnique up to-today, the
time required to re-establish the transmission of the
vertical loads from the case to the truck is major
than the time in which the reaction of the primary
suspensions is such as to transmit to the wheels
vertical loads capable to maintain the transversal
acceleration under a certain value, the derailment
of the truck might take placs.

For the time being it is possible that, always in
connection with an instantaneous fall of the pres-
sure in the pneumatic spring, the springs of the
primary suspensions completely unload before that
the transmission of vertical loads between the case
and the truck can be re-established.

Consequently, the chassis of the truck, translat-
ing towards the up due to the push previously
received, tends to lift the wheels from the railway.

It is evident that in such a situation the derail-
ment of the truck can easily take place also in
absence of transversal stresses during the run in
rectilineal direction.

The main purpose of the present invention is
that of eliminating the drawbacks of the known
tecnique realizing a device that, should an instanta-
neous fall of pressure takes place at the inside of
the pneumatic spring, is capable to instantaneously
transmit to the truck a vertical load able to avoid
any whatsoever derailment risk.

This purpose, together with others, which will
become more apparent from the following detailed
description, given hereinafter, are substantially
achieved by a safety device for pneumatic suspen-
sions, characterized by the fact of comprising:

- a flange fixed in respect to the suspended mass
and presenting an opening around which is inferi-
orly tight-fixed the membrane in correspondence of
its own perimetral edge;

- a cap, slidely guided in parallel direction to the
axis of said membrane in correspondence of the
above mentioned opening;

- at least a tight slement working between the
perimetral edges of the opening and the perimetral

-
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edges of the cap;

- at least an operating spring working between the
cap and a plate inferiorly fixed to the suspended
mass in order to push the cap towards a checking
element disposed at the inside of the membrane
and connected to the earth mass;

- said cap, being pushed in working conditions,
towards the suspended mass in contrast with the
action of said operating spring, due to the effect of
the fluid pressure contained in the membrane:

Further characteristics and advantageous will
become more apparent from the following detailed
description of preferred but not exclusive execu-
tions of a safety device for pneumatic suspensions
according to the present invention, with reference
to the accompanying drawings, given only for indi-
cative and not limitative aim, in that:

- figure 1 schematically shows in section the
device according to the invention, combined with a
secondary suspension of a railway waggon;

- figure 2 shows, in enlarged scale, a particu-
lar of figure 1 with the device in function;

- figure 3 schematically shows in section an
embodiment variation of the device in reference.

With reference to the cited figures, by 1 has
been globally indicated a safety device for pneu-
matic suspensions according to the present inven-
tion.

In the embodiment example shown, the device
is combined with a secondary suspension 2 of a
railway waggon.

In a per se known way, the secondary suspen-
sion 2 works between a truck 3 and a case 4.

The truck 3 represents the earth mass of the
system and substantially comprises a chassis 5
glastically sustained in respect to the wheels 6 by
primary suspensions 7 schematically indicated.

The case 4, elastically sustained in respect to
the truck 3 through the secondary suspension 2,
represents the suspended mass of the system.

The secondary suspension 2 comprises a flexi-
ble membrane 8 which appears hermetically closed
in respect to the outer environment so that to
originate, at its own inside, a room 9 which is filled
by an operative fluid, preferably compressed air,
using the known feeding means.

More in particular, the membrane 8, having an
annular development inferiourly presents a first
perimetral edge 8a, rigidly tight engaged, for ir-
stance through a rubber-metal union, around to a
basic element 10 fixed in respect to the chassis 5
previous interposition of an elastic supporting de-
vice 11 known and conventional.

In a per se known way, the basic element 11
belongs to a checking element 11a that comprises
a supporting element 12 inferiourly presenting a
tronco-conic 12a portion in correspondence of
which the same supporting element is elasticaily
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sustained, through interposition of one or more
elastic rings 13, at the inside of a tronco-conic
groove 10a presented by the basic element 10.

The membrane 8 also presents, on the op-
posite side in respect to the first edge 8a, a second
perimetral edge 8b that, according to the present
invention, appears rigidly engaged under a flange
14 and around to an opening 15 presented by this
latter.

The connection between the perimetral edge
8b and the flange 14 is obtained by a first fastening
collar 16 duly shaped, and solidal to the flange by
threaded elements. .

The flange 14 appears rigidly connected to the
case 4 by a spacer sleeve 17 which makes it
solidal to a checking plate 18 inferiorly fastened to
the same case.

The device 1 comprises also a cap 19 paral-
lelly extending to the flange 14 and disposed in
correspondence of the opening 15.

The cap 19 is movable paralielly to the axis of
the membrane 8 and, during its vertical displace-
ments. it is guided through a bolt 20 extending
towards the checking plate 18 and engaging in a
guide collar 21 inferiorly fastened to this latter.

Between the cap 19 and the flange 14 works at
least a tight element which exercises a fluid-tight
between the cap and the flange in order to sepa-
rate the room 9 from the outer environment.

in the embodiment referred to figures 1 and 2,
the tight element is substantially constituted by a
ring 22 in elastomeric material engaged around to
the cap 19 and preferably presenting, as shown at
figure 2, an essentially tronco-conic shape diverg-
ing in direction of the flange 14.

The fastening of the ring 22 to the cap 19 is
obtained interposing the same ring between a peri-
metral relief 19a which peripherically protrudes
from the cap and a closing element 23 inferiorly
fastened to the cap by threaded elementis or some-
thing else.

It is also foreseen that the ring 22 acts, in order
to exercise the ermetic tight on flange 14, on a
tronco-conic surface 14a obtained on the edge of
the same flange in correspondence of the opening
15 and diverging towards room 8 (fig.2).

in the embodiment solution as per figure 3, the
tight element is realized by a ring in elastomeric
material marked with 24, presenting a section sub-
stantially "U" shaped and having a perimetral outer
edge 24a tight fastened, through a second collar 25
similar to the first collar 16, on flange 14 around
the opening 15, as well as an inner perimetral edge
24b tight fixed, through a third collar 26, on cap 19
in correspondence of the perimetral edge of this
latter.

Iin the embodiment solution shown at figure 3 it
is also foreseen that the cap 19 presents a first
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shoulder relief 19b peripherically protruding from
the same and a second shouider protruding ele-
ment 19¢, peripherically protruding from a collar 27
coaxially fixed to the same cap.

The reliefs 19b and 19¢ are designed to act on
shoulder on a checking relief 14b disposed on the
flange 14 and inwardly protruding to the opening
15, in order to stop the slop run and the descent
run of the cap 19.

The device 1 comprises also, at least, an op-
erating spring 28 which works between the check-
ing plate 18 and the cap 19 in order to push this
latter towards the inner of the membrane 8.

The functioning of the device in reference fore-
sees that, during working conditions, the air pres-
sure sent to the room 9 in such a manner to push,
overcoming the action of the operating spring 28,
the cap 19 towards the checking plate 18.

The cap 19 is so maintained on shoulder, by
the tight ring 22 or by the first checking relief 18b
on the flange 14.

In such a situation, the safety device 1 appears
prepared to enter into action in case, due to an
accidental burst of the membrane 8, an immediate
fail of pressure inside room 9 should occur.

Further to such a fall of pressure is imme-
diately got, due to the action of the operating
spring 28, the translation of cap 19 towards the
inside of the membrane 8, so that the cap may go
to shoulder on the bearing element*12.

It is foreseen that the operating spring 28 is
structured in order to consent that the action of the
cap 19 on the checking element 11a takes place as
from when the fall of pressure occur, in a suitably
short time in order that the primary suspensions 7,
due to the immediate absence of the vertical forces
fransmitted by the weight of the case, cannot un-
load (lifting the chassis 5) reducing the vertical

loads on the wheels 6 over a certain limit, to which

would consist the derailment of the truck 3.

The vertical force transmitted by the spring 28
to the chassis 5. and so to the wheels 8, is such to
avoid that the effects of the centrifugal forces,
eventually applied on the truck 3 during the execu-
tion of curves, provoke the derailment.

During the moments which follow the action of
the spring 28, the progressive lowering of the case
due to gravity is obtained, so that the vertical
forces due to the weight of this latter are transmit-
ted again, through the checking element 11a, to the
truck 3.

At this point the checking element 11a and the
spring 28 elastically sustain the case 4 in respect
fo the truck 3, substituting the membrane 8 as
regards the functions of secondary suspension.

The proposed purposes are achieved by the
invention.

In fact, the safety device in reference, thanks fo
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the immediate intervention of the cap 19 on action
of the spring 28, is able to avoid any derailment
risk of the railway waggon, when, further to the
burst of the membrane or for any other reason, an
immediate fall of pressure takes place at the inside
of one (or more) of its own secondary suspensions.

Obviously, the invention so conceived, includes
any other embodiment deriving from the above
mentioned inventive idea which characterizes the
invention.

Claims

1) Safety device (1) for pneumatic suspensions
(2) comprising a membrane (8) which defines at its
own inner a hermetically closed room (9) in respect
to the outer environment and filled with operative
fluid under pressure, said membrane operating be-
tween an earth mass (3) and a suspended mass {4)
to elastically sustain this latter in respect to the
earth mass, characterized by the fact of compris-
ing:

- a flange (14) fixed in respect to the suspended
mass (4) and presenting an opening (15) around
whose edges is inferiorly tight fixed the membrane
(8) in correspondence of its own perimetral edge
(8b);

- a cap (19) slidely guided in a parallel way to the
axis of said membrane in correspondence of said
opening;

- at least a tight element (22-24) acting between
the perimetral edges of the flange in correspon-
dence of the opsning (15) and the perimetral edges
of the cap;

- at least an operating spring (28) working between
the cap (19) and a plate (18) inferiourly fixed to the
suspended mass to push the tap towards a check-
ing element (11a) disposed at the inside of the
membrane and connected to the earth mass; said
cap, being pushed - during working conditions -
towards the suspended mass in contrast with the
action of said operating spring due to the effect of
the fluid pressure contained in the membrane.

2) Device according to claim 1 characterized
by the fact that said tight element comprises a ring
(22) in elastomeric material engaged (23,19a) ar-
ound the cap (19) and designed to act against an
edge of said flange (14) to obatin a hermetic tight
between this latter and the cap.

3) Device according to claims 1 and 2, char-
acterized by the fact that said ring (22) presents a
substantially tronco-conic shape diverging in direc-
tion of the flange (14) and acting on this latter in
correspondence of a tronco-conic surface (14a) di-
verging in direction of the room.

I
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4) Device according to claim 1, characterized
by the fact that said tight element comprises a ring
(24) in elastomeric material presenting a section
substantially "U" shaped and having an outer peri-
metral edge (24a) tight engaged on the flange (14) 5
around the opening and an inner perimetral edge
(24b) tight engaged around the cap (19).

5) Device according to claim 1, characterized
by the fact that said cap (19) is provided with at
least a pin (20) extending in direction of the check- 10
ing plate (18) and engaging in a guide coliar (21)
fixed to the checking plate.

6) Safety device for pneumatic suspensions
according to the previous claims and according to
what described and shown, to the specified pur- 15
poses.
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