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Description

The present invention relates to bogies for
wagons of freight trains, of the type including a
frame bearing on two axies and a load-bearing
cross beam supported by the frame with the
interposition of vertical and transverse resilient
suspension means, whereby:

the resilient suspension means comprise two

lateral groups of vertical-axis helical springs

which operate progressively in dependence on
the load bearing on the bogie in use, so as to
increase the rigidity of the vertical and transverse
suspension upon an increase in the load, and
between the frame and the load-bearing beam are
interposed friction damping means for the rela-
tive vertical and transverse movements between
the foad-bearing beam and the frame.

These bogies are described in the
AT—B—326.724.

The conventionally structured bogies for freight
wagons in use at present are subject to very
restricted speed limits which greatly afflict the
running of the trains. These limits are due to the
unsatisfactory dynamic behaviour of such con-
ventionally structured bogies, which leads to
serious limitations on traffic safety and con-
siderable rail-aggressiveness.

The need to speed up the running of freight
trains on the main lines of railway networks
derives from two factors in particular: the satu-
rated conditions suffered by aimost all lines
which carry trains of very different natures and
speeds (freight, slower or faster passenger
trains); the resulting need to bring the traffic as
close as possible to the same speed since, faced
with the drive to increase the speed of passenger
trains, the movement of freight trains is ever
more sacrificed, particularly because of the
increase in the speed difference.

There is thus a compelling need to overcome
the speed limits for freight wagon bogies cur-
rently in use by resolving a series of problems
connected with the operating needs of such
bogies, the most important of which lies in the
very considerable weight variations to which
freight wagons are subject {(on average, from a
tare of about 20—25 tons to a maximum load of at
least 80 tons).

The object of the present invention, therefore, is
to provide a bogie for freight train wagons which,
despite the considerable weight variations during
use, is able to maintain characteristics of vertical
and transverse suspension such as to ensure
stability and low forces between the wheels and
the rails up to speeds of the order of 140—150 km
per hour. ’

A further object of the invention is to provide a
bogie which can be manufactured by simple and
economical techniques and which has a con-
figuration such as to ensure that its characteristics
are constant in time and require minimum main-
tenance.

In order to achieve these objects, the present
invention provides a bogie for wagons of high-
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speed freight trains, of the type defined at the
beginning, characterized in that:

the frame includes two side members inter-
connected centrally by means for allowing rela-
tive angular movements only in substantially
vertical planes, and

between the frame and the load-bearing beams
are interposed resilient lateral buffer means
which operate gradually in dependence on the
load bearing on the bogie in use to limit relative
transverse movements between the frame and
the load-bearing beam.

According to the invention, the helical springs
of each group have lower ends bearing per-
manently on corresponding bases supported by
the respective side members and upper ends
located at decreasing levels and connected to the
load-bearing crossbeam by guide means,
whereby the springs are uncoupled axially and
transversely from the load-bearing beam as long
as it is not in contact with the upper end of the
springs.

The springs of each group normally include two
series of springs aligned respectively in longi-
tudinal and transverse directions. Conveniently,
there are three springs in the longitudinal series,
the first and third bearing permanently on the
load-bearing crossbeam, and there are two
springs in the transverse series alongside the
second spring of the longitudinal series, the
upper ends of which lie at progressively lower
levels relative to the ioad-bearing beam.

With this solution, the load-bearing crossbeam,
at tare and up to a certain weight carried, rests
only on the first and third springs of the longi-
tudinal series of the two groups, while the other
springs act neither vertically nor laterally. As the
load on the bogie increases, the load-bearing
crossbeam is depressed towards the remaining
springs, causing their intervention and, by defini-
tion, increasing the rigidity of the suspension in
both the vertical and transverse senses.

According to the invention, the resilient lateral
buffer means inciude a compression spring which
has its axis parallel to the transverse axis of the
bogie and is rigid with the load-bearing beam,
and which has its ends arranged to bear against
respective stops carried by the frame at distances
that decrease upon an increase in the load bear-
ing on the bogie in use. As will be seen, the
adjustment of this distance is entrusted to wedge-
shaped elements.

The friction dampers for the vertical and trans-
verse movements are formed by two cranked
ievers arranged, one on each side, at the ends of
the load-bearing crossbeam. These levers have
two arms, vertical and horizontal respectively, of
which the first slides against a guide on the load-
bearing crossbeam and the second acts as an
upper bearing for a suspension spring. A horizon-
tal pin with its axis parallel to the transverse axis
of the bogie connects each cranked lever to the
end of the crossbeam.

The invention will now be described in detail
with reference to the appended drawings pro-



3 EP 0177 459 B1 4

vided purely by way of non-limiting example, in
which:

Figure 1 is a partially-sectioned plan view from
above of a freight wagon bogie according to the
invention,

Figure 2 is a partially-sectioned side elevational
view of Figure 1,

Figure 3 is a partial sectional view taken on the
line Ill—IIl of Figure 1, and

Figure 4 is a partially-sectioned front eleva-
tional view of Figure 1.

The bogie for freight train wagons illustrated in
the drawings comprises essentially a frame 10
constituted by two identical welded steel side
members 12 connected underneath by a spring
steel cross plate 14. The plate 14 is fixed beneath
the central zones of the two side members 12 by
screw fixing members 16.

According to a variant not illustrated, the two
side members may be connected together cen-
trally by means of a ball joint with male and
female members carried by internal extensions of
the two side members and shaped so as to allow
relative angular movements of the two side mem-
bers only in substantially vertical planes.

Close to their ends the two side members 12 are
shaped to fit over bushes 18 which rotatably
support the ends of two conventional axles 20.

As will become more apparent below, the two
side members 12 have the function of receiving
the weight of the wagon body intended to be
fitted to the bogie, and of transmitting it to the
bushes 18 and hence to the axies 20. The plate 14
(or the ball joint in the variant not illustrated)
prevents relative movements (longitudinal slid-
ing, rotation, etc.) of the two side members 12 in
the horizontal plane but allows the relative rota-
tions in vertical planes necessary for the bogie to
adapt to crooked tracks.

Beneath their centres the two side members 12
have respective outer and inner brackets 22 and
24 for the bearing of two vertical and transverse
suspension groups 26 of the bogie. A load-
bearing beam or pivoting beam 28, through
which the bogie is connected to the body of the
railway wagon, bears on the suspension groups
26.

The connection is achieved in a conventional
manner by a central plate 30 and two resilient
lateral shoes 32. The conformation and position
of these members of the load-bearing beam 28
are exactly the same as those of standard freight
wagons, so that the bogie according to the inven-
tion is perfectly interchangeable with those with
which most of the wagons presently in use are
equipped.

The two groups of suspension springs are
arranged to transmit vertical and transverse
forces between the load-bearing beam 28 and the
side members 12 of the frame 10 of the bogie. The
configuration of the two groups 26 is such as to
give an increase in the rigidity of the vertical and
transverse suspension proportional to the
increase in the load bearing on the bogie. In
effect, each group 26 includes a series of three
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vertical-axis helical springs 34, 36 and 38 dis-
posed in a line in a direction parallel to the
longitudinal axis of the bogie, and a series of two
vertical-axis helical springs 40, 42 side by side
with the spring 36 and aligned in a direction
parallel to the transverse axis of the bogie. The
springs 34, 36 and 38 bear at their lower ends on
the brackets 22 of the side members 12, while the
lower ends of the springs 40, 42 bear on the
brackets 24. Between the lower end of each spring
and the respective bracket is at least one resilient
bearing member 44 of elastomeric material.

As is clearly seen in Figures 2 and 3, the springs
of the two groups 26 are shaped and located so
that, in the rest position of the bogie, their upper
ends are located at different levels. In particular,
the springs 34 and 38 extend upwardly to the level
of the load-carrying beam 28 the ends of which
bear permanently on these springs 34 and 38 in
the manner explained below. The upper ends of
the intermediate springs 36 are located at a level
below that of the corresponding ends of the
springs 34 and 38, the upper ends of the springs
40 at a level below the level of the springs 36, and
the springs 42 at a lower level still. In practice,
therefore, in the conditions illustrated in the
drawings, the springs 36, 40 and 42 are spaced
from the load-carrying beam 28 at their upper
ends and are thus completely unloaded.

The connection between the springs of each
group 26 and the load-bearing crossbeam 28 is
achieved by rods or vertical guide pins 46 fixed to
the beam 28 and inserted with axial and radial
clearance through corresponding resilient bear-
ing plates 48 fixed to the top of the springs
themselves. This connection means that springs
36, 40 and 42 are uncoupled axially and trans-
versely from the load-bearing beam 28, while
coupling is achieved by the effect of the lowering
of the beam 28 under load and its resting on these
springs, as will be explained below. It will become
apparent that the springs of the two groups 26
operate progressively in dependence on the load
bearing on the bogie in use, so as to increase the
rigidity of its vertical and transverse suspension
upon an increase of the load.

The need to keep down the rigidity of the
transverse connection between the bogie and its
wagon body, so as to have a hypercritical suspen-
sion with respect to the rocking bogie-rocking
body coupling from the iowest possible speed,
imposes the provision of resilient means for
limiting the transverse movement between the
load-bearing beam and the frame on curves.
Since the forces which give rise to these move-
ments vary considerably, in dependence on both
the speed and the variation in weight of the
vehicle, the invention provides for the use of
transverse limiting means with characteristics
which vary in dependence on the weight itself.

As clearly seen in Figure 3, this is achieved by
means of a compression spring 50 carried by the
load-bearing beam 28 with its axis parallel to the
transverse axis of the bogie and its ends
cooperating with two inclined lateral stops 52
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carried by the side members 12 and whose
distance relative to the ends of the spring 50 in the
rest condition decreases upon an increase in the
load bearing on the bogie. In practice, the spring
50, which may be a helical metal spring or a body
of elastomeric material, is inserted in a holder 54
fixed beneath the beam 28 and is interposed
between two buffers 56 which project slidably
from the ends of the holder 54 and bear against
two corresponding wedge-shaped elements 58
carried by two connecting rods 60 freely articu-
lated relative to the beam 28 about two pins 62
parallel to the longitudinal axis of the bogie. It is
clear that the more the load-bearing beam 28 is
depressed as a result of the load bearing thereon,
the more the distance between the buffers 56 of
the wedge-shaped elements 58 and the stop
surfaces 52 is reduced, limiting the transverse
movements between the beam 28 and the frame
10 of the bogie in the manner explained below.
The relative longitudinal movements between
- the load-bearing beam 28 and the frame of the
bogie are prevented by two pairs of vertical
guides (only one of which is indicated 64 in
Figures 1 and 2) carried by the side members 12
and facing opposite sides at the ends of the load-
bearing beam 28. The guides 64 also form part of
a friction damping system having the function of
damping the vertical and transverse relative
movements between the load-bearing beam 28
and the frame 10 of the bogie. Since this damping
must be proportional to the energy involved, i.e.
proportional to the weight of the wagon in prac-
tice, the damping system must give rise to forces
which also vary proportionally with the weight of
the wagon bearing on the bogie.

According to the invention, two cranked levers
are used, one of which is indicated 66 in Figures 1
and 2, each of which has a vertical arm 66a facing
a corresponding guide 64 and articulated at its
lower end to a transverse pin 68 carried by the
load-bearing beam 28, and a horizontal arm 66b
which carries the guide pin 46 of one of the
springs 34 or 38 of the two suspension groups 26.
It will be clear that the reaction force transmitted
by the spring 34 or 38 to the respective lever 66
tends to cause it to rotate upwardly, bringing the
arm 66a against the respective guide 64 so as to
damp the force which has caused this reaction.

Two transverse bars, indicated 70, interconnect
the ends of the two side members 12. The bars 70
are connected to the side members 12 by
respective ball joints 72 and, acting as tension-
compression members, cancel any possible rela-
tive horizontal movement between the side mem-
bers 12, while allowing the necessary angular
movements in vertical planes.

The bogie according to the invention may be
equipped with a tyre braking system with blocks,
the operating cylinders of which may be arranged
on the body of the wagon or on the bogie itself. It
is also possible to equip the bogie with disc
brakes (two discs per axle).

There will now be briefly described the
behaviour of the bogie according to the invention
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during use, by virtue of which the necessary
stability and low forces between the wheels and
the rails at high speeds of the order of 140—150
km per hour are obtained, notwithstanding the
very considerable variations in load to which the
bogie may be subiject.

At tare and up to a predetermined weight
carried, the load-bearing crossbeam 28 bears only
on the springs 34 and 38 of the two suspension
groups 26. The upper ends of the remaining
springs 36, 40 and 42 are uncoupled from the
load-bearing beam 28 and hence do not act. In
fact, the springs on whose upper ends the load-
bearing crossbeam 28 does not rest neither trans-
mit weight nor generate lateral return forces,
since, although they are guided in a transverse
sense by their pins 46, their bases are free to
rotate. Only when this freedom is removed by the
gradual contact between the load-bearing beam
28 and the upper ends 48 of the springs 36—42,
the latter resisting their lateral deformation, does
the rigidity of the lateral suspension gradually
increase and thus become isofrequential. In prac-
tice then the springs of the two groups 26 operate
progressively upon an increase in the load bear-
ing on the bogie, thus increasing the rigidity of
the suspension in both the vertical and transverse
senses.

Similarly, the transverse limiting system
described above has characteristics which vary
proportionally with the weight bearing on the
bogie. The buffers 56 urged by the spring 50 may
come into contact with the lateral stop surfaces 52
through the wedge-shaped elements 58 when a
certain movement (& about 10—20 mm), during
which only the vertical springs of the two suspen-
sion groups act, is exceeded. The value of this
movement, beyond which the lateral buffering
operates, is variable due to the presence of the
wedge-shaped elements 58 and the conformation
of the surfaces 52. As the weight bearing on the
bogie increases, these members reduce the
amplitude of the possible lateral movements of
the load-bearing beam and frame under the sole
control of the springs of the suspension groups
26, gradually advancing the intervention of the
buffering spring 50, so that after the permitted
transverse movements (about + 30 mm) the total
force exerted between the body and the bogie is
greater the greater the load on the wagon.

The above-described system for damping the
relative vertical and transverse movements
between the load-bearing beams 28 and the
frame 10 of the bogie also has an action which
varies proportionally with the weight bearing on
the bogie. In fact, when the force transmitted by
the or each spring 34 and 38 of the two groups 26
tends to make the or each cranked lever 66 rotate
in the manner described above, the mutual force
exerted between the or each vertical guide 64 and
the corresponding vertical arm 66a of the
respective lever 66 is proportional to the weight
bearing on the bogie. Clearly, this applies equally
for the frictional forces which arise. These forces
have a direction such as to oppose the motion
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which is generated: thus, they will be vertical for
vertical movements and horizontal for horizontal
movements,

Claims

1. Bogie for wagons of high-speed freight trains,
including a frame {10) carrying two axles (20)and a
" load-bearing crossbeam {28) supported by the
frame (10) with the interposition of vertical and
transverse resilient suspension means, whereby:

the resilient suspension means comprise two
lateral groups of vertical-axis helical springs (26)
which operate progressively in dependence onthe
load bearing on the bogie in use, so as to increase
the rigidity of the vertical and transverse suspen-
sion upon an increase in the load, and

between the frame (10) and the load-bearing

beam (28) are interposed friction damping means
{64, 66) for the relative vertical and transverse
movements between the load-bearing beam (28)
and the frame {10}, characterized in that:
- the frame (10) includes two side members (2)
interconnected centrally by means (14) for allow-
ing relative angular movements only in sub-
stantially vertical planes, and

between the frame (10) and the load-bearing
beam (28) are interposed resilient lateral buffer
means (50, 52, 58) which operate gradually in
dependence on the load bearing on the bogie in
use to limit relative transverse movements
between the frame (10) and the load-bearing beam
(28).

2. Bogie according to Claim 1, characterised in
that the means for allowing relative angular mov-
ments of the two side members in substantially
vertical planes are constituted by a cross member
in the form of a resiliently deformable plate (14).

3. Bogie according to Claim 1, characterised in
that the helical springs of each group {26) have
lower ends (44) bearing permanently on corre-
sponding bases (22, 24) carried by the respective
side member (12) and upper ends {48) located at
decreasing levels and connected to the load-
bearing crossbeam (28) by guide means (46),
- whereby the springs are uncoupled axially and
transversely from the load-bearing beam (28) as
long as it is not in contact with the upper ends (48)
of the springs.

4. Bogie according to Claim 3, characterised in
that the guide means are constituted by vertical
guide pins (46) carried by the load-bearing beam
(28) and engaged with clearance in corresponding
axial aperturesin plates (48) carried by the suspen-
sion springs.

5. Bogie according to Claim 3 or Claim 4,
characterised in that the springs of each group (26)
include two series of springs (34, 36, 38; 40, 42)
aligned respectively in the longitudinal direction
and the transverse direction relative to the bogie.

6. Bogie according to Claim 5, characterised in
thatthe springs (34—42) are provided at respective
ends with resilient bearings (44, 48) of elastomeric
material.

7. Bogie according to Claim 1, characterised in
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that the resilient lateral buffer means inciude a
compression spring (50) which has its axis parallel
to the transverse axis of the bogie and is fixed to
the load-bearing beam (38}, and which has its ends
{56) arranged to bear against respective stops (52)
carried by the frame (10), the distances of which
from the spring (50) decrease upon an increase in
the load bearing on the bogie in use.

8. Bogie according to Claim 7, characterised in
that the spring (50) is interposed between two
wedge-shaped elements (58) carried by two con-
necting rods {60) articulated to the load-bearing
beam (28) about respective axes (62) parallel to the
longitudinal axis of the bogie and facing corre-
sponding complementary stop surfaces (52)
carried by the side members (12} of the bogie.

9. Bogie according to Claims 1 to 5, charac-
terised in that the friction damping means include
two pairs of vertical guides {64) carried by the side
members (12} and facing opposite sides at the
ends of the load-bearing beam to prevent longi-
tudinal relative movement between the latter and
the frame (10), a cranked lever (66) being asso-
ciated with one guide (64) of each pairand having a
vertical arm (66a) facing the guide (64} and articu-
lated atits lower end to the load-bearing beam (28}
about an axis (68) parallel to the transverse axis of
the bogie, and a horizontal arm {66b) carrying the
respective guide pin (46) of one of the first or third
springs (34, 38} of the longitudinal series of the
corresponding group of suspension springs (26).

10. Bogie according to Claim 1, characterised in
that the side members (12) are interconnected at
their ends by two transverse bars {70) articulated
to the side members (12) by respective ball joints
(72).

Patentanspriiche

1. Drehgestell fir Hochgeschwindigkeits-Giter-
zugwagen, das ein Chassis (10), das zwei Achsen
{20) tragt, sowie einen tragenden Querbalken (28)
aufweist, der vom Chassis (10) getragen wird,
wobei dazwischen elastische Vertikal- und Quer-
aufhdngungen liegen, wobei:

die elastische Aufhdngung zwei seitliche Grup-
penvon Schraubenfedern mit vertikaler Achse (26)
enthélt, die im Betrieb fortschreitend in Abhangig-
keit von der auf dem Drehgestell ruhenden Last
wirken, um bei einem Ansteigen der Last die
Steifigkeit der Vertikal- und Queraufhingung zu
erhdhen und

zwischen dem Chassis (10) und dem tragenden
Balken (28) Reibungsdampfungseinrichtungen
(64, 66) fur die relativen Vertikal- und Querbewe-
gungen zwischen dem tragenden Balken (28) und
dem Chassis (10) vorgesehen sind, dadurch
gekennzeichnet, daB3;

das Chassis (10) zwei Seitenteile (12) aufweist,
die in der Mitte mit einer Einrichtung {14) verbun-
den sind, um relative Winkelbewegungen nur in
im wesentlichen vertikalen Ebenen zuzulassen,
und

zwischen dem Chassis (10) und dem tragenden
Balken (28) elastische seitliche Puffereinrichtun-
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gen (50, 52, 58) vorgesehen sind, die allméhlich in
Abhéngigkeit von der Last wirken, die im Betrieb
auf dem Drehgestell ruht, um relative Querbewe-
gungen zwischen dem Chassis (10} und dem
tragenden Balken (28) zu begrenzen.

2. Drehgestell gemall Anspruch 1, dadurch
gekennzeichnet, daf’ die Einrichtung, um relative
Winkelbewegungen der beiden Seitenteile in im
wesentlichen vertikalen Ebenen zuzulassen, von
einem Querglied in Form einer elastisch verform-
baren Platte (14) gebildet wird.

3. Drehgestell gemalR Anspruch 1, dadurch
gekennzeichnet, dal die Schraubenfedern einer
jeden Gruppe (26) untere Enden (44), die dauernd
auf entsprechenden Grundflachen (22, 24) ruhen,
die von dem entsprechenden Seitenteil {12) getra-
. gen ‘werden, sowie obere Enden (48) besitzen, die
auf abnehmenden Hohen angeordnet und (iber
Fihrungen (46) mit dem tragenden Querbalken
(28) verbunden sind, wobei die Federn axial und
quer vom tragenden Balken (28) entkuppelt sind,
solange der tragende Balken (28) nicht mit den
oberen Enden {48) der Federn in Berlihrung steht.

4. Drehgestell gemafl Anspruch 3, dadurch
gekennzeichnet, daf} die Fihrung von vertikalen
Fiihrungszapfen (46) gebildet wird, die der tra-
gende Balken (28) tragt, wobei sie mit einem Spiei
in entsprechende Axial6ffnungen in Platien (48)
eingreifen, die von den Aufhidngfedern getragen
werden.

5. Drehgestell gemaR Anspruch 3 oder 4,
dadurch gekennzeichnet, dal die Federn einer
jeden Gruppe (26) zwei Reihen von Federn (34, 36,
38; 40, 42) aufweisen, die relativ zum Drehgestelil
jeweils in Léngsrichtung und in Querrichtung
ausgerichtet sind.

6. Drehgestell gemaf? Anspruch 5, dadurch
gekennzeichnet, dal die Federn (34 bis 42) an
entsprechenden Enden mit elastischen Halterun-
gen (44, 48) aus einem elastomeren Werkstoff
versehen sind.

7. Drehgestell gemdR Anspruch 1, dadurch
gekennzeichnet, dal die elastische seitliche Puf-
fereinrichtung eine Druckfeder (50) aufweist,
deren Achse parallel zur Querachse des Drehge-
stells liegt und die am tragenden Balken (38)
befestigt ist, wobei ihre Enden (56) so angeordnet
sind, daf} sie auf entsprechenden Anschlégen (52)
ruhen, die das Chassis (10) trégt, wobei im Betrieb
die Abstande von der Feder (50) kleiner werden,
wenn die auf dem Drehgestell ruhende Last
ansteigt.

8. Drehgestell gemaR Anspruch 7, dadurch
gekennzeichnet, daf? die Feder (50) zwischen zwei
keilférmigen Bauteilen (58) liegt, die von zwei
Verbindungsstangen (60) getragen werden, die
am tragenden Balken (28) um entsprechende
Achsen (62) gelenkig gelagert sind, die paralle!
zur Langsachse des Drehgestells verlaufen und
entsprechenden komplementaren Anschlagfia-
chen (52) gegenlberliegen, die von den Seitentei-
len (12) des Drehgestells sitzen.

9. Drehgestell gemaR Anspruch 1 bis 5, dadurch
gekennzeichnet, dal? die Reibungsdampfungsein-
richtung zwei Paare von vertikalen Flihrungen
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(64) aufweist, die von den Seitenteilen (12) getra-
gen werden und gegenlberliegenden Seiten an
den Enden des tragenden Balkens gegeniiberlie-
gen, um eine relative Langsbewegung zwischen
dem tragenden Balken und dem Chassis (10) zu
verhindern, wobei ein Gelenkshebel (66) einer
Flihrung (64) eines jeden Paars zugeordnet ist, der
einen vertikalen Arm (66a)}, der der Fithrung (64)
gegeniberliegt und an seinem unteren Ende am
tragenden Balken {28) in einer Achse {68) gelenkig
gelagert ist, die parallel zur Querachse des Dreh-
gestells liegt, sowie einen horizontalen Arm (66b)
besitzt, der den entsprechenden Fiihrungszapfen
(46) von einer der ersten oder dritten Federn (34,
38) der Léngsreihen der entsprechenden Gruppe
von Aufhangfedern (26) tragt.

10. Drehgestell gemaR Anspruch 1, dadurch
gekennzeichnet, dal3 die Seitenteile 12 an ihren
Enden mit zwei Querstdben (70) verbunden sind,
die in den Seitenteilen (12) in entsprechenden
Kugeligelenken (72) gelenkig gelagert sind.

Revendications

1. Boggie pour wagons de trains de marchan-
dises rapides, comprenant un chassis (10) portant
deux essieux (20), et une traverse porteuse de
charge (28) supportée par le chéassis (10} avec
I'interposition de moyens de suspension élasti-
ques verticaux et transversaux, dans lequel:

les moyens de suspension élastiques compren-
nent deux groupes latéraux de ressorts hélicoi-
daux a axe vertical (26) qui agissent progressive-
ment en fonction de la charge portant, en utilisa-
tion, sur le boggie, de fagon a augmenter la
rigidité de la suspension verticale et transversale
en cas d’augmentation de la charge, et

des moyens d’amortissement de frottement
(64, 66), pour les mouvements relatifs verticaux et
transversaux entre la traverse porteuse de charge
(28) et le chassis (10), sont interposés entre le
chéssis (10) et la traverse porteuse de charge (28),
caractérisé en ce que:

le chéassis (10) comprend deux éléments laté-
raux {12) reliés centralement l'un 3 I'autre par des
moyens (14) prévus pour autoriser des mouve-
ments angulaires relatifs uniquement dans des
plans sensiblement verticaux, et

des moyens amortisseurs latéraux élastiques
(50, 52, 58) sont interposés entre le chassis (10} et
la traverse porteuse de charge (28), moyens qui
agissent progressivement en fonction de la
charge portant, en utilisation, sur le boggie, de
fagon a limiter les mouvements transversaux
relatifs entre ie chassis (10) et |la traverse porteuse
de charge (28).

2. Boggie selon la revendication 1, caractérisé
en ce que les moyens prévus pour autoriser des
mouvements angulaires relatifs des deux élé-
ments latéraux dans des pians sensiblement ver-
ticaux sont constitués par un élément transversal
sous la forme d'une plaque élastiquement défor-
mable (14).

3. Boggie seion la revendication 1, caractérisé
en ce que les ressorts hélicoidaux de chaque
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groupe (26) possédent des extrémités inférieures
(44) portant en permanence sur des semelles
correspondantes (22, 24) portées par |I'élément
latéral respectif (12), et des extremites supe-
rieures (48} situées a des niveaux décroissants et
reliées & la traverse porteuse de charge {28) par
des moyens de guidage (46), de sorte que les
ressorts sont désaccouplés axialement et trans-
versalement de la traverse porteuse de charge
(28} tant qu’elle n’est pas en contact avec les des
extrémités supérieures (48) des ressorts. ’

4. Boggie selon la revendication 3, caractérisé
en ce que les moyens de guidage sont constitués
par des axes de guidage verticaux (46) portés par
ta traverse porteuse de charge (28) et engagés
avec jeu dans des ouvertures axiales correspon-
dantes dans des plaques (48) portées par les
ressorts de suspension.

5. Boggie selon la revendication 3 ou 4, caracté-
risé en ce que les ressorts de chaque groupe (26)
comprennent deux séries de ressorts (34, 36, 38;
40, 42) alignées respectivement dans le sens
longitudinal et dans le sens transversal par rap-
port au boggie.

6. Boggie selon la revendication 5, caractérisé
en ce que les ressorts {34—42) sont munis a feurs
extrémités respectives de paliers élastiques (44,
48) en matériau élastomére.

7. Boggie selon la revendication 1, caractérisé
en ce que les moyens amortisseurs latéraux
élastiques comprennent un ressort de compres-
sion (50) dont I'axe est paralléie 3 'axe transver-
sal du boggie et qui est fixé sur la traverse
porteuse de charge (28), et dont les extrémités
(56) sont disposées pour porter contre des butées
respectives (52) portées par le chassis (10), dont
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les distances du ressort {560} diminuent en cas
d'augmentation, en utilisation, de la charge por-
tant sur le boggie.

8. Boggie selon la revendication 7, caractérisé
en ce que le ressort {50) est interposé entre deux
éléments en forme de coin (58) portées par deux
bielles (60) articulées sur la traverse porteuse de
charge (28) autour d'axes respectifs (62) paral-
ieles a I'axe longitudinal du boggie, et faisant face
a des surfaces de butée complémentaires corres-
pondantes {52) portées par les éléments latéraux
{12) du boggie.

9. Boggie selon I'une des revendications 1 & 5,
caractérisé en ce que les moyens d’amortisse-
ment de frottement comprennent deux paires de
guides verticaux (64) portés par les éléments
latéraux (12) et faisant face a des cOtés opposés
aux extrémités de la traverse porteuse de charge
pour empécher un déplacement longitudinal rela-
tif entre cette derniére et le chassis (10), un levier
contrecoudé (66) étant associé a un guide (64) de
chaque paire et possédant un bras vertical (66a)
faisant face au guide (64) et articulé & son extré-
mité inférieure sur la traverse porteuse de charge
(28) autour d’un axe (68) paraliéle & I'axe transver-
sal du boggie, et un bras horizontal (66b) portant
I'axe de guidage respectif (46) du premier ou du
troisiéme ressort (34, 38) de la série longitudinale
du groupe correspondant de ressorts de suspen-
sion (26).

10. Boggie selon la revendication 1, caractérisé
en ce que les éléments latéraux (12) sont reliés
entre eux & leurs extrémités par deux barres
transversales (70) articulées aux éléments laté-
raux (12) par des joints a rotules respectifs (72).
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