
1                 0 007 226                     2  Radial truck for railway
vehicle This invention relates to railway car equip-  lient or damping
means are usually required to ment and in particular relates to an improved
be attached to the wheel set to assure that the truck having wheel sets
which will auto-         wheel sets do not "hunt" while the vehicle is
matically go radial on curves.                  travelling either on a
curve or on straight track. Typically a railroad vehicle will comprise a
5  Another typical example of a radial truck is pair of trucks at the
vicinity of either end of the  illustrated in U.S. Patent No. 3,789,770 to
railway vehicle. Each truck will contain two     Harold A. List issued
February 5, 1974. List axles or wheel sets. Typically a wheel set corm-
teaches use of a vehicle truck comprising two prises a pair of flanged
wheels having conical   subtrucks which are pivotally attached to one
surfaces that contact the guiding rails and a 10   another and to the main
truck frame. In order to single axle. Each wheel is affixed to the axle
provide the required stability of the subtrucks such that the wheels and
axle turn at the same   List teaches use of resilient means located angular
speed. With such a fixed wheel set the   between the subtruck and the main
truck frame. axle is self-aligning on the railroad track. As will  These
resilient means are intended to give the be obvious to those skilled in the
art the conical  15   List truck the required stability. However, at the
surface ot the wheel which contacts the rail     same time, use of such
resilient means requires generates forces in the wheel set known as
greater forces to move the wheel set to the creep forces which will keep
the wheel set       radial position. generally perpendicular to a tangent
to the rails  Another example of a railway vehicle having at the point of
contact. However, a single axle  20   an axle that aligns to a curved track
is to be using conical wheels is an unstable system as is  found In German
Patent No. 70777. In this in- well-known to those skilled in the art and
accor-  stance, however, it is only the front axle of a dingly the two axle
truck has become the most  four-axle locomotive suspension that can be so
popular form of truck in use today. While the    controlled and the
movements of that axle two axle truck is a very stable truck, problems   26
require sliding contacts. arise with such trucks when the vehicle rounds
It has been discovered that a radial truck railway curves,
which eliminates sliding contact can be both In typical trucks in use today
each of the    stable and relatively easily manufactured if the wheel sets
is affixed to the truck such that the  bearing sets supporting the axles
are each wheel sets remain substantially parallel to each   30   pivotally
mounted to the frame of the truck. other at all times. Because the wheels
are not     According to one aspect of the present inven- radially aligned
to the track considerable extra  don, in a self steering truck for use on a
railway forces are generated at the point of contact of  vehicle and
comprising an axle with a pair of the wheels with the rails when travelling
a curve  flanged wheels fixed thereto, said axle being and the wheels must
be made to slip with res-  35   mounted in a plurality of bearing means for
pect to the rails. This generates substantial wear  rotation about a
generally horizontal axis, said at the conical surface of the wheels and
also    bearing means being displaceable in the truck generates
considerable noise which is highly     and being arranged to be connected
to the objectionable in metropolitan areas.             vehicle by means
that cause the axle to assume The desirability of providing a vehicle truck
40   a radial position when the vehicle travels a having two axles wherein
the axles adopt a       curve, the truck is characterised in that It corn-
radial position when the vehicle is rounding a   prises first and second
wheel axles each curve has long been recognized. Several          mounted
on frame members through the attempts have been made to provide trucks
bearing means, that the respective bearing wherein the axles can assume the
radial posi-  45   means of each of said axles are pivotable about tion. A
typical example of a design for a radial  generally vertical axes, that for
said pivoting of truck is disclosed in the U.S. Patent No.        at least
two of said bearing means they are con- 293,265 to E. B. Meatyard issued
February 12    nected to their frame members by means of 1884. A more
modern design is illustrated in     respective steering levers each having
generally U.S. Patent No. 3,862,606 issued to Brian T.   50   vertical
axial pivot connections with its bearing Scales January 28, 1975.
Typically, previous     means and frame member horizontally spaced designs
have illustrated some form of sliding or  from each other, and that
respective steering resilient contact between the wheel set and the  rods
are attached to each of said steering levers truck frame to enable the
wheel set to move      and are adapted to be connected to said vehicle
relative to the truck frame to the radial position.   55  for controlling
pivoting movements of the With the use of sliding or resilient contacts
rela-  steering levers, such that said first and second tively large forces
are required to move the     axles both assume radial positions when the
wheel sets to the radial position. It has also   vehicle travels a curve.
been recognized by those skilled in the art that   According to another
aspect of the inven- once a truck is provided with freedom such that   60
tion, the truck is characterised in that it com- the wheel sets can move
there will be some loss  prises first and second wheel axles each of
stability in the truck and accordingly, real-  mounted on frame members
through the 2   



3                   0 007 226                  4 bearing means, that the
respective bearing        road truck embodying the present invention means
of each of said axles are pivotable about   using a frame that is rigid.
generally vertical axes, that for said pivoting of  Figure 4 is a vertical
transverse section along the bearing means of at least-one of said first
line 4-4 of Figure 1. and second axles each is connected to a respec-   5
Figure 5 is a vertical transverse section along tive frame member by means
of a respective       line 5-5 of Figure 1. steering lever pitovally
attached to it and to its  Figure 6 is a vertical longitudinal section
frame member through generally vertical pivots    along line 6-6 of Figure
5. horizontally spaced from each other, and that a     Figure 7 is a
schematic plan view of the truck steering rod is attached to each of said
steering   10   of Figure 1 when travelling on a curve. levers and is
adapted to be connected to the        Figure 8 is a schematic plan view of
the truck vehicle for controlling pivoting movements of     of Figure 3
when travelling on a curve. the steering levers, such that first and second
Figure 9 is a schematic plan view of a rail- axles both assume radial
positions when the       road truck embodying an alternative form of the
vehicle travels a curve.                    15   present invention using a
frame that is rigid. According  to  a further aspect of the            The
vehicle truck of this invention comprises invention, the truck is
characterised in that it  a truck frame and two wheel sets. The railroad
comprises first and second wheel axles each       vehicle must have at
least two such trucks mounted on frame members through the
preferably one at either end of tne railroad bearing means, that the
respective bearing   20   vehicle. The trucks of this invention may also be
means of each of said axles are pivotable about  used in association with
an articulated vehicle generally vertical axes, that for said pivoting,  or
a married pair of vehicles having three such steering levers are pivotally
attached to each of  trucks. Those skilled in the art will apreciate that
the bearing means and to the frame members,       as the railroad vehicle,
articulated or married the respective pivot connections of the steering
25   pair, negotiates a curve the railroad vehicle body levers to the
bearing means and the frame         will pivot with respect to each truck.
Accor- members being generally vertically directed,      dingly, the truck
is attached to the railroad and that respective steering rods are attached
vehicle body by means allowing for this pivotal to each of the steering
levers through generally  movement. As each truck is pivoted with
vertically directed pivots and are adapted to be   30   respect to the
railroad vehicle body, the vehicle connected to the vehicle for controlling
pivoting  body can assume a "chord" position as the movements of the
steering levers, such that said  vehicle negotiates a curve. This movement
of first and second axles both assume radial posi-   the vehicle body
relative to the truck is used In tions when the vehicle travels a curve.
this invention to guide the wheel sets to a radial The frame members may
comprise opposite   35   position. For the purposes of describing the side
members so arranged that they are free to    truck of this invention only
one truck has been move relative to one another in the longitudinal
illustrated. It will however, be understood that direction. With this
system the reaction forces   more than one such truck will be attached to
the to steering of one of the axles causes relative   railway vehicle. For
the purposes of this des- movement of the side members of the frame   40
cription one of the wheel sets is referred to as which movement serves to
align the other of the   the outboard axle, the other wheel set being axles
of the truck to the radial position. Alter-  referred to as the inboard
axle. The outboard natively, the frame members may be fixed such     axle
is the wheel set which is closest to the end that there is no relative
movement between        of the vehicle at which the truck is attached. The
opposite side members. In this latter case it can'  45  inboard axle Is the
wheel set of the truck which be provided that at least one bearing means of
is closest to the centre of the vehicle. each axle of the truck Is
pivotally attached to      Figure 1 illustrates a truck 1 embodying the
respective steering levers which are pivotally    invention wherein the
side members of the truck attached to the frame members, the steering
frame can move longitudinally relative to one levers being pivotally
attached to steering rods   50   another and the inboard axle of the truck
is which are attached to the vehicle body.           steered by steering
rods attached to the vehicle Some ways of carrying out the invention are
body. The truck comprises frame members 2 described in detail below with
reference to the   and 3. At approximately the mid-point of each
accompanying drawings, in which:                  of the side frame members
2 and 3 provision Is Figure 1 is a schematic plan view of a rail-  55
made for mounting a suspension system 4. road truck embodying the present
invention        Typically, this suspension system will involve wherein the
side frames are adapted for rela-     springs or similar resilient means to
which Is tive movement and the inboard axle of the truck   attached a cross
member, not shown in Figure is steered by means of steering rods.
1, known as a bolster. The bolster as is well Figure 2 is a schematic plan
view of a rail-   60   understood by those skilled in the art com- road
truck similar to Figure 1 wherein the side   prises a pivot by means of
which the truck is members of the frame are adapted for relative
mounted on the railroad vehicle. For the movement and the outboard axle of
the truck is    purposes of clarity the bolster has not been steered by
means of steering rods.                shown in order that a better
understanding of Figure 3 is a schematic plan view of a rail-   65   the
truck of this invention can be illustrated in 



3      5                  0007226                      6 the drawing. At
either end of the side frame     the vehicle body and the bolster rotates
with the members 2 and 3 there is located the standard    vehicle body
relative to the truck. If this form of wheel set 5, 6 well-known to those
skilled in the  bolster is used the steering rods 1 8A and 1 8B art. Each
wheel set 5 and 6 comprises two        may be conveniently connected to the
bolster. wheels 7A, 7B, 8A, 8B and an axle 9 and 10. In   5   The
significant point is that the steering rods this embodiment of the
invention the outboard    must be connected to the portion of the vehicle
axle 10 is journaled for rotation about a hori-  which assumes the chord
line effect when the zontal axis in bearing means  11A and 11B Each
vehicle is negotiating a curve. of these bearing means or housings 11 A and
Figures 5 and 6 illustrate the intercon- 11 B is attached to the side frame
members 2   10   nection between bearing means 14A, steering and 3
respectively for pivotal movement about    lever 1 5A, steering rod 1 8A
and frame member respective vertical axes 12 and 13.              2.
Bearing means 14A may be identical to A suitable bearing means for
accomplishing    bearing means 11 A illustrated in Figure 4. In this is
shown in Figure 4 which illustrates      Figures 5 and 6 vertical journals
84 and 85 bearing means 11 A which may be pivotally  15  define axis 16A.
Steering lever 1 5A preferably attached to the side frame member 2. Bearing
supports bearing means 1 4A at top and bottom means 11 A comprises an inner
race 80, tapered   as illustrated in Figure 6. Steering lever 1 5A roller
bearings 81, outer race 82 and a housing  comprises upper and lower
vertical journals 88 portion 83. Projecting. from housing portion 83  and
.89 which together define axis 1 7A. are two vertical journals 84 and 85.
Vertical  20   Bearings 90 and 91 which may be similar to journals 84 and
85 define the pivotal axis 12.   bearing 86 provide for rotation of
steering lever Angular contact roller bearing 86 is mounted on  1 5A about
axis 1 7A, relative to frame member joumal 85 to permit rotation of journal
85 with  2. Frame member 2 is also preferably yoke respect to frame 2.
Frame member 2. may          shaped at this end to provide upper and lower
advantageously have a yoke shaped end portion   26   support for steering
lever 1 5A and bearing the upper and lower extremities of which are
means 14A. Although this upper and lower shown in Figure 4. Bearing 87,
similar to        support is not mandatory, it is desirable to bearing 85
provides for rotation of journal 84   provide sufficient support for
braking and with respect to the frame member 2. This upper   acceleration
forces. Those skilled in the art will and lower support:of bearing means
11A is not  30   understand that steering lever 1 5A and frame absolutely
necessary but desirable to provide    member 2 will likely be split members
to enable appropriate support for braking and accele-      assembly of the
combination. This is already rating forces of the vehicle. It will also be
under-  well known in the industry with respect to upper stood by those
skilled in the art that if the rail-  and lower support of conventional
trucks. road vehicle is not intended to negotiate rela-  35   Steering
lever 1 5A further comprises journal tively short radius turns,
self-aligning bearings  92. Steering rod 18A is affixed to journal 92 so
could be used In place of the more complicated  as to permit relative
pivotal movement between structure shown in Figure 4. Self-aligning
steering lever 15A and steering rod 18A. As bearings will allow for a
certain amount of     there will be only very limited pivotal move- pivotal
movement of the outboard axle relative   go   ment between these links a
simple journal to each of the side frames 2 and 3.  -           bearing or
bushing may be used. The inboard axle 9 illustrated In Figure 1 'is  It
will be obvious to those skilled in the art also mounted in bearing means
14A and 14B      that the precise configuration of steering lever for
rotation about a. horizontal axis. Each of   1 5A, bearing means 14A and
frame member 2 these bearing means 14A and 148 is pivotally  45   may be
varied widely. Steering lever 1 5A may attached to a steering lever 1 5A
and 15B       require slots or other clearance means to ensure respectively
for pivotal movement between the   that axle 9 does not contact any portion
of steering lever and the bearing means about a    steering lever 1 5A as
the vehicle negotiates a vertical axis 1 6A and 16B. The steering levers
curve. 15A and 1 5B are also pivotally attached to the   50    Figure 1
shows the alignment of all of the side frame member 2 and 3 respectively
for      various parts when the vehicle is travelling in a pivotal movement
between the steering lever     straight line. Figure 7 is a similar
schematic plan and the side frame member about respective      view of the
truck of Figure 1 when the vehicle is vertical axes 1 7A and 1 7B. One end
of steering  negotiating a curve. The axis 20 of the vehicle rod 18A and
188 is attached to the steering   55   body has rotated relative to the
longitudinal axis lever 1 5A and 158 for relative movement about  21 of the
truck. As will be obvious in Figure 7 a vertical axis. The other end of the
steering rod  the steering rods 1 8A and 18B have been is fixed to the
vehicle body 19. It will be under-  moved by virtue of movement of the
vehicle stood by those skilled in the art that each     body 19 relative to
the truck. One of the steering rod 1 8A and 18B will be fixed either  60
steering rods 18A has been put into com- 



directly to the vehicle body or to any other    pression while the other
steering rod 188 has structure which is fixed to the vehicle body and  been
put into tension. The steering lever 1 5A which rotates with the vehicle
body relative to  connected to steering rod 1 8A pivots with the truck
generally. In certain forms of truck the  respect to the frame member 2 and
in turn bolster previously referred to is fixed directly to  65   causes
longitudinal movement of both the side 4    -7                    0007226
8 frame member 2 and the bearing means 14A.        dition must be prevented
in order for the axles 9 Thus movement of the steering lever 1 5A
and 10 to each be perpendicular to the tangent causes movement of the end
22 of the axle 9      to the rails. This effect known as "lozenging"
relative to the side frame member 2.             will be generally
understood by those skilled in By virtue of rotation of the steering lever
1 5A -  5    the art and is prevented by the inclusion of other the side
frame member 2 and the end 22 of the    components in the truck such as
propulsion axle 9 are moved in opposite directions. Further,  members which
give lozenge stiffness. For by virtue of movement of the side frame
applications where no such components exist member 2 in the longitudinal
direction the end   other means to provide this lozenge stiffness 23 of
outboard axle 10 is moved longitudinally.   10   will be required. An
example of such means is Thus, the ends. 22 and 23 of the axles 9 and 10
rods 30 and 31 shown in Figures 1 and 7 attached to this frame member 2
have been        attached to side frame members 2 and 3 moved
longitudinally apart. As steering rod 18B  respectively. Each such rod 30
and 31 is is in tension, a similar but opposite longitudinal  attached to
the vehicle body 19 at a point which displacement occurs bringing the ends
24 and   15   is at the centre of the arc defined by movement 25 of the
axles attached to the frame member 3   of the other end of said rod
relative to the longitudinally together. Thus, the two axles 9   vehicle
body when the axles each move to the and 10 have each moved to a radial
position.     radial position. This arc 32 is shown in Figure 7 It will be
observed from a review of Figure 7  for the particular point of attachment
of the rod that there are no substantial restraining forces  20    30
illustrated. The arc may be plotted for any involved in the mechanism.
Accordingly, move-    vehicle geometry and any point of attachment ment in
this linkage which permits pure pivotal  to either the frame or steering
lever. A similar movement of all of the working parts may be      arc 33 is
shown for rod 31. accomplished without the input of substantial      Figure
6 shows in vertical section, the force. As previously explained the axles
will  25    bearing means 14A, steering lever 1 5A and side themselves seek
a radial position. By virtue of  frame member 2 as used in Figure 1. The
the steering effect of the chording of the vehicle  steering lever is, of
necessity, of relatively body this self-steering position is maintained. It
strong design as this member must carry the will be obvious to those
skilled in the art that  weight suspended on the truck. The weight the
relative lengths of the steering rods 18   30   carried by the truck passes
from the bolster to steering levers 15, truck wheelbase, centre dis-  the
suspension means in the middle of the tance between trucks and the location
of the    frame member. The weight is transferred to the attachment' and
pivot points relative to one     wheel through the pivotal connection from
the another are all critical. It is considered that  frame to the steering
lever and through the those skilled in the art wilt have no difficulty in
35   steering lever and its pivotal connection to the establishing the
correct proportions to ensure   bearing means and thence to the axle and
that the chording effect of the vehicle will cause  wheel. Accordingly, the
steering lever will of each of the axles to maintain a radial con-
necessity be of sufficient strength to provide a figuration when the
vehicle rounds a curve.     relatively stiff member which in conjunction It
will also be appreciated by those skilled in  40    with the steering rod
will prevent "hunting" of the art that the truck constructed according to
the axles. this invention can be as stable as the more        Figure 2 is
similar to Figure 1. The truck typical truck in which the axles do not
assume  shown in Figure 2 comprises similar frame the radial position.
Because the vehicle axles are  members to those shown in Figure 1. These
linked together one axle cannot oscillate away  45   frame members are not
fixed to one another and from the position perpendicular to the tangent
accordingly are free to move in the longitudinal to the rails without
causing a similar but oppo-  direction relative to one another. The only
dif- site displacement of the other axle. Because the  ference between the
truck shown in Figure 1 axles are linked to the vehicle body through the
and the truck shown in Figure 2 is that the steering levers no movement of
either axle is  50   steering rods in Figure 1 are connected to the
possible unless the vehicle assumes the         inboard axle whereas in
Figure 2 the steering chorded position. Accordingly, the vehicle itself
rods are connected to the outboard axle. It will prevents the axles from
"hunting" and stability  be appreciated that the chording effect of the of
-the system is ensured without the use of    vehicle remains the same and
that accordingly additional resilient means. It will, of course, be  55
the steering levers must be reversed when com- understood by those skilled
in the art that the  paring Figure 1 and Figure 2. steering rods 1 8A and 1
8B must be of suf-        In Figure 2 the steering rods are on the Inside 



ficient stiffness to give the required stability.  of the frame members in
order to accomplish As each of the frame members is free to       the
reverse effect required by steering the out- move longitudinally relative
to one another,  60   board axle. The bearing means and steering there is
thepotential for the truck of this    levers shown in Figure 2 are similar
to those embodiment to move to a parallelogram con-      shown in Figure 1
the only difference being the figuration wherein the axles 9 and 10 are
location of the axis of the pivot points. As will be parallel to one
another but not perpendicular to  obvious to those skilled in the art, an
analysis of the side frame members 2 and 3. This con-  65   the truck shown
in Figure 2 similar to that des- 5    9                  0007226
10 cribed above with regard to Figure 1 shows that  steering rods are
attached to the bolster at one the vehicle on entering a curve will create
a ten-  end and to the associated steering lever at the sile stress in one
steering rod and a com-      other end. The steering rods 215 could be
pressive stress in the other steering rod. The   attached to the vehicle
body directly. resulting displacements of the ends of the axles   5  In the
trucks shown in Figures 3 and 9 no use is similar to that explained above
with regard to  is made of the reaction force on the frame a steering
inboard axle.                         members 202 and 203. Rather than use
of the The embodiment of the invention shown in      reaction forces the
two axles are steered Figure 3 makes use of a fixed truck frame. In this
directly from the pivoting of the bolster or embodiment the frame shown
generally as 200    10    vehicle body relative to the truck. It will, how-
comprises side members 202 and 203 and a         ever, be realized that
this system, similar to that stiff central portion 201 joining the two side
discussed in detail with regard to Figures 1 and frames. By virtue of the
portion 201 joining the  2, accomplishes exactly the same purpose. side
frames 202 and 203 it will be appreciated   Neither axle can pivot about a
vertical axis from that the side frames 202 and 203 may not   75
alignment perpendicular to the tangent to the move relative to one another.
With this type of  rails as to do so would require rotation in the frame
the vehicle body is normally equipped      opposite direction of the other
axle and devi- with a bolster shown In the diagram sche-        ation by
the vehicle body from its position deter- matically as 250. The under
portion of the       mined by the rails. The system  is therefore bolster
will contain the well-known pivot means   20   stable as long as the
steering rods are relatively for joining the bolster 250 to the cross
member  stiff. The system operates in substantially the 201 of the frame.
Accordingly, when the truck    same manner as shown in Figure 1 in that the
shown in Figure 3 enters a curve the bolster     axles are free to move
without restraint to the 250 will pivot with respect to the frame 200
radial position when the vehicle body assumes and this pivotal movement of
the bolster is used   25   the "chorded" position. Lozenge stiffness is to
maintain alignment of the axles 209 and 210   automatically provided in the
fixed frame in the radial position. The truck assembly 200   embodiments of
Figures 3 and 9 by virtue of the comprises inboard wheel set 205 comprising
stiff central portion 201 of the frame 200. As axle 209 and wheels 207A and
207B and out-      with the other embodiments described herein, It board
wheel set 206 comprising axle 210 and   30   will be obvious to those
skilled in the art that wheels 208A and 208B. Each of the axles 209
the relative lengths of the steering rod 218. and 210 is supported in
bearing means 214        steering lever 21 5, truck wheelbase, centre dis-
similar to those described above as 14A with     tance between trucks and
the location of the reference to Figure 5 and 6. With use of the
attachment and pivot points relative to one fixed frame it becomes
necessary to ensure that   35   another are all critical. It Is considered
that at least one of the bearing means supporting     those skilled in the
art will have no difficulty in each of the axles 209 and 210 is affixed to
establishing the correct proportions to ensure steering levers 215 such
that there Is pivotal   that the "chording" effect of the vehicle will
movement between the steering lever and the      cause each of the axles to
maintain a radial con- bearing means as explained hereinbefore. It  40
figuration when the vehicle rounds a curve. shall be understood that each
of the steering       Figure 8 is similar to Figure 3 and shows the levers
215 is essentially similar although the   truck of Figure 3 when the
vehicle is nego- pivot points may be located differently at each  tiating a
curve. It will be obvious that each of end of the truck in order to ensure
that the axles  the ends of the axles of the truck has been move in
opposite directions so as to each be   45   moved by virtue of the pivotal
movement of the radial. These steering levers may be similar to  bolster
relative to the fixed frame and the steering levers 15 illustrated in
Figure 1, Figure  pivotal movement of the steering levers. The 5 and Figure
6.                                  amount of movement of the axle is
controlled by Figure 3 illustrates a fixed frame truck in   the length of
the various members and location which all four bearing means are pivotally
con-   50   of the pivot points relative to one another. Again nected to
steering levers 215A, 215B, 215C       it can be appreciated that with this
embodi- and 215D respectively. Figure 9 illustrates a    ment there is no
sliding contact. Each axle is further modification of the fixed frame truck
prevented from  "hunting" by virtue of its where only one end of each axle
209 and 210 is   coupling to the other axle and to the body of the 



mounted in bearing means pivotally attached to   55  railroad vehicle by
means of the bolster and a steering lever 215. In this embodiment the
steering mechanism. Accordingly, as long as the other end of each axle is
mounted in bearing     steering rods are of sufficient stiffness the means
214B and 211B respectively which          stability of the system is
provided by the vehicle means is pivotally attached directly to the frame
body. 200. These bearing means are essentially   60      The weight of the
vehicle is applied to the similar to bearing means 11 A as described and
bolster and is transferred from the bolster to the illustrated in Figure 4.
truck frame. The load is then passed through the In each embodiment of the
fixed frame truck    pivot point from the frame to the steering lever the
steering levers 215 are attached to the      and from the steering lever to
the bearing bolster by means of steering rods 218. These   65   means
through the pivot point between the 6    .3.  11              0007226
12 bearing means and steering lever. As the         each of said axles are
pivotable about generally steering levers carry the weight of the vehicle
vertical axes; that for said pivoting of the they will necessarily be
strong enough to satisfy  bearing means of at least one of the axles each
any stability requirements.                      is connected to a
respective frame member by While four specific embodiments of the
means of a respective steering lever (15 or 215) invention have been
described herein it is con-  pivotally attached to it and to its frame
member sidered that those skilled in the art will appre-  through generally
vertical pivots (16A, 17A or ciate that various modifications may be made
to  216A, 217A) horizontally spaced from each the geometry and form of the
steering members    other: and that a steering rod (18 or 218) is described
herein.                           10   attached to each of said steering
levers and is If desired the steering rod described herein   adapted to be
connected to the vehicle for con- could take the form of a hydraulic
cylinder.     trolling pivoting movements of the steering Movement of the
hydraulic cylinder could then    levers, such that first and second axles
both be governed by any suitable form of sensing      assume radial
positions when the vehicle travels system  which  can  sense the  degree of
15   a curve. "chording" or amount of relative rotation           3. A self
steering truck for use on a railway between the vehicle body and the truck.
Such     vehicle and comprising an axle with a pair of sensing system could
also take the form of a     flanged wheels fixed thereto, said axle being
hydraulic actuator.                               mounted in a plurality of
bearing means for 20   rotation about a generally horizontal axis, said
Claims                                           bearing means being
displaceable in the truck and being arranged to be connected to the 1. A
self steering truck for use on a railway  vehicle by means that cause the
axle to assume vehicle and comprising an axle with a pair of    a radial
position when the vehicle travels a flanged wheels fixed thereto, said axle
being   25   curve, characterised in that the truck comprises mounted in a
plurality of bearing means for ro-  first and second wheel axles (9, 10 or
209, 210) tation about a generally horizontal axis, said   mounted on frame
members (2. 3 or 202, 203) bearing means being displaceable in the truck
through the bearings means (11, 14 or 211, and being arranged to be
connected to the        214); that the respective bearing means of each
vehicle by means that cause the axle to assume   30    of the axles are
pivotable about generally ver- a radial position when the vehicle travels a
tical axes; that for said pivoting, steering levers curve, characterised in
that the truck comprises  (15 or 215) are pivotally attached to each of the
first and second wheel axles (9, 10 or 209,210)  bearing means and to the
frame members, the each mounted on frame members (2, 3 or 202,
respective pivot connections of the steering 203) through the bearing means
(11, 14 or  35   levers to the bearing means and the frame 211, 214); that
the respective bearing means of  members being generally vertically
directed; each of said axles are pivotable about generally  and that
respective steering rods (18 or 218) vertical axes; that for said pivoting
of at least  are attached to each of the steering levers two of said
bearing means they are connected     through generally vertically directed
pivots and to their frame members by means of respective  40    are adapted
to be connected to the vehicle for steering levers (15 or 215) each having
gene-    controlling pivoting movements of the steering rally vertical
axial pivot connections (16A, 17A  levers, such that said first and second
axles both or 21 6A, 217A) with its bearing means and       assume radial
positions when the vehicle frame member horizontally spaced from each
travels a curve. other: and that respective steering rods (18 or  45  4. A
truck according to claim 1 or claim 2 218) are attached to each of said
steering levers  wherein the bearing means are connected to and are adapted
to be connected to said vehicle  laterally opposite frame members (2, 3)
exten- for controlling pivoting movements of the         ding between the
axles and which frame steering levers, such that said first and second
members are adapted to be movable longi- axles both assume radial positions
when the   50   tudinally relative to each other. 



vehicle travels a curve.                            5. A truck according to
any one of claims 1 to 2. A self steering truck for use on a railway  3
wherein the bearing means are connected to vehicle and comprising an axle
with a pair of    laterally opposite frame members (202, 203) flanged
wheels fixed thereto, said axle being     extending between the axles and
which frame mounted in a plurality of bearing means for  55    members are
secured in a manner that prevents rotation about a generally horizontal
axis, said  relative longitudinal movement between them. bearing means
being displaceable in the truck       6. A truck according to claim 1
wherein at and being arranged to be connected to the         least one
bearing means of each axle is vehicle by means that cause the axle to
assume    attached to a respective frame member by one a radial position
when the vehicle travels a   60   of said steering levers and said frame
members curve, characterised in that the truck comprises  are rigidly
connected in a manner that prevents first and second wheel axles (9, 10 or
209, 210)  relative longitudinal movement between them. each mounted on
frame members (2, 3 or 202,         7. A railroad vehicle having two trucks
as 203) through the bearing means (11, 14 or         claimed in any one of
claims 1 to 6. 211, 214); that the respective bearing means of  65  8. In
combination, two railroad trucks as 7     11              0 007 226
12 bearing means and steering lever. As the       each of said axles are
pivotable about generally steering levers carry the weight of the vehicle
vertical axes; that for said pivoting of the they will necessarily be
strong enough to satisfy  bearing means of at least one of the axles each
any stability requirements.                     is connected to a
respective frame member by While four specific embodiments of the    5
means of a respective steering lever (15 or 215) invention have been
described herein it is con-  pivotally attached to it and to its frame
member sidered that those. skilled in the art will appre-  through
generally vertical pivots (1 6A, 17A or ciate that various modifications
may be made to  216A, 217A) horizontally spaced from each the geometry and
form of the steering members   other: and that a steering rod (18 or 218)
is described herein.                              attached to each of said
steering levers and is If desired the steering rod described herein
adapted to be connected to the vehicle for con- could take the form of a
hydraulic cylinder.    trolling pivoting movements of the steering Movement
of the hydraulic cylinder could then   levers, such that first and second
axles both be governed by any suitable form of sensing     assume radial
positions when the vehicle travels system  which  can sense the degree of
15 a curve. "chording" or amount of relative rotation          3. A self
steering truck for use on a railway between the vehicle body and the truck.
Such    vehicle and comprising an axle with a pair of sensing system could
also take the form of a    flanged wheels fixed thereto, said axle being
hydraulic actuator.                             mounted in a plurality of
bearing means for 20   rotation about a generally horizontal axis, said
Claims.                                         bearing means being
displaceable in the truck and being arranged to be connected to the 1. A
self steering truck for use on a railway  vehicle by means that cause the
axle to assume vehicle and comprising an axle with a pair of   a radial
position when the vehicle travels a flanged wheels fixed thereto, said axle
being  25   curve, characterised in that the truck comprises mounted in a
plurality of bearing means for ro-  first and second wheel axles (9, 10 or
209, 210) tation about a generally horizontal axis, said  mounted on frame
members (2, 3 or 202, 203) bearing means being displaceable in the truck
through the bearings means (11, 14 or 211, and being arranged to be
connected to the.      214); that the respective bearing means of each
vehicle by means that cause the axle to assume  30   of the axles are
pivotable about generally ver- a radial position when the vehicle travels a
tical axes; that for said pivoting, steering levers curve, characterised in
that the truck comprises  (1.5 or 215) are pivotally attached to each of
the first and second wheel axles (9, 10 or 209,210)  bearing means and to
the frame members, the each mounted on frame members (2, 3 or 202,
respective pivot connections of the steering 203) through the bearing
means. (11, 14 or  35   levers to the bearing means and the frame 211,214);
that the respective bearing means of  members being generally vertically
directed; each of said axles are pivotable about generally  and that
respective steering rods (18 or 218) vertical axes; that for said pivoting
of at least  are attached to each of the steering levers two of said
bearing means they are connected    through generally vertically directed
pivots and to their frame members by means of respective  40   are adapted
to be connected to the vehicle for steering levers (15 or 215) each having
gene-   controlling pivoting movements of the steering rally vertical axial
pivot connections (16A, 17A  levers, such that said first and second axles
both or 216A, 217A) with its bearing means and       assume radial
positions when the vehicle frame member horizontally spaced from each
travels a curve. other; and that respective steering rods (18 or  45  4. A
truck according to claim 1 or claim 2 218) are attached to each of said
steering levers  wherein the bearing means are connected to 



and are adapted to be connected to said. vehicle  laterally opposite frame
members (2, 3) exten- for controlling pivoting movements of the       ding
between the axles and which frame steering levers, such that said first and
second  members are adapted to be movable longi- axles both assume radial
positions when the   50   tudinally relative to each other. vehicle travels
a curve.                           5. A truck according to any one of
claims 1 to 2. A self steering truck for use on a railway  3 wherein the
bearing means are connected to vehicle and comprising an axle with a pair
of    laterally opposite frame members (202, 203) flanged wheels fixed
thereto, said axle being    extending between the axles and which frame
mounted in a plurality of bearing means for  55    members are secured in a
manner that prevents rotation about a generally horizontal axis, said
relative longitudinal movement between them. bearing means being
displaceable in the truck      6. A truck according to claim 1 wherein at
and being arranged to be connected to the       least one bearing means of.
each axle is vehicle by means that cause the axle to assume   attached to a
respective frame member by one a radial position when the vehicle travels a
60   of said steering levers and said frame members curve, characterised In
that the truck comprises  are rigidly connected in a manner that prevents
first and second wheel axles (9, 10 or 209,210)  relative longitudinal
movement between them. each mounted on frame members (2, 3 or 202,
7. A railroad vehicle having two trucks as 203) through the bearing means
(11, 14 or        claimed in any one of claims 1 to 6. 211, 214); that the
respective bearing means of  65  8. In combination, two railroad trucks as
*   C   L   M   S   *      13                 0007226
14 claimed in any one of claims 1 to 6 and a rail-  Abstand voneinander
angeordnet sind, und [err] way vehicle mounted on said trucks, each of
an jedem Lenkhebel eine Lenkerstange (18 odor said trucks being mounted on
said vehicle to    218) angeordnet ist, die mit dern Fahrzeug permit
relative pivotal movement thereto about  verbindbar ist, um die
Schwenkbewegungen der a generally vertical axis.                 5
Lenkhebel zu steuern, so [err] sowohl die erste als auch die zweite Achse
eine radiale Stellung Patentanspruche
einnimmt, wenn des Fahrzeug eine Kurve durch- fahrt. 1. Selbststeuerndes
Drehgestell for Schlen-     3. Selbststeuerndes Drehgestell for Schien-
enfahrzeuge mit einer Achse, an der zwei       enfahrzeuge mit einer Achse,
an der zwei mit einem Radkranz versehene Rader befestigt     mit einem
Radkranz versehene Rider befestigt .sind, wobel die Achse in mehreren
Lagern ge-    sind, wobei die Achse in mehreren Lagern ge- lagert ist, so
[err]sie sich um eine im all-     lagert ist, so [err]sie sich urn eine im
all- gemeinen  horizontale Achse drehen kann,         gemeinen horizontale
Achse drehen kann, wobel die Lager im Drehgestell verlagerbar sind   15
wobei die Lager im Drehgestell verlagerbar sind und mit dem  Fahrzeug durch
Bauteile ver-        und mit dem  Fahrzeug durch Bauteile ver- bunden sind,
die eine radiale Stellung der Achse  bunden sind, die eine radiale Stellung
der Aches bewirken, wenn das Fahrzeug aine Kurve durch-    bewirken, wenn
das Fahrzeug eine Kurve durch- fahrt, dadurch gekennzeichnet, [err] das
Dreh-     fahrt, dadurch gekennzeichnet, [err] das Dreh- gestell erste und
zweite Radachsen (9, 10 oder  20   gestell erste und zweite Radachsen (9,
10 oder 209, 210) hat, die jeweils Ober die Lager (11.   209, 210) hat, die
jeweils uber die Lager (11, 14 oder 211, 214) an Rahmenteilen (2, 3 oder
14 oder 211, 214) an Rahmenteilen (2, 3 oder 202, 203) gelagert sind, [err]
das entsprech-      202, 203) gelagert sind, [err] das entsprech- ende
Lager einer jeden Achse urn ine im all-     ende Lager einer jeden Achse ur
eine im all- gemeinen vertikale Achse schwenkbar ist, [err]   25   gemeinen
vertikale Achse schwenkbar ist, [err] zum Verschwenken mindestens zweier
Lager         zu dieser Verschwenkung Lenkhebel (15 oder die Lager mit den
zugehorigen Rahmenteilen       215) mit jedem Lager und den Rahmenteilen
uber Lenkhebel (15 oder 215) verbunden sind,     schwenkbar verbunden sind,
wobei die ant- die Jeweils in allgemeinen vertikale axiale    sprechenden
Gelenkverbindungen der Lenk- Gelenkverbindungen (16A, 17A oder 216A,  30
hebel mit den Lagem und den Rahmenteilen im 217A) mit dem zugeordneten
Lager und dem        allgemeinen vertikal orientiert sind, und [err] an
Rahmenteil haben, die im horizontalen Abstand   jedem Lenkhebel eine
entsprechende Lenker- voneinander angeordnet sind, und [err] an jedem
stange (1B oder 218) fiber ein im allgemeinen Lenkhebel eine entsprechende
Lenkerstange        vertikal orientiertes Gelenk befestigt ist, die mit (18
oder 2 18) angeordnet ist, die mit dem Fahr-  35   dem Fahrzeug verbindbar
ist, urn die Schwenk- zeug  verbindbar ist, um  die  Schwenk-
bewegungen der Lenkhebel zu steuern, so [err] bewegungen der Lenkhebel zu
steuern, so [err]     sowohl die erste als such die zweite Achse eine
sowohl die erste als auch die zweite Achse eine  radiale Stellung einnimmt,
wenn das Fahrzeug radiale Stellung einnimmt, wenn das Fahrzeug     eine
Kurve durchfahrt. eine Kurve durchfahrt.                    40       4.
Drehgestell nach Anspruch 1 oder 2, da- 2. Selbststeuemdes Drehgestell fOr
Schien-    durch gekennzeichnet, [err] die Lager mit im 



enfahrzeuge mit einer Achse, an der zwei         seitlichen  Abstand
einander  gegenuber- mit einem Radkranz versehene Rader befestigt
ligenden Rahmenteilen (2, 3) verbunden sind, sind, wobei die Achse in
mehreren Lagern ge-     die sich zwischen den Achsen erstrecken und lagert
ist, so [err] sie sich urn  ine im all-  45   die relativ zueinander in
Langsrichtung beweg- gemeinen horizontale Achse drehen kann;          lich
sind. wobei die Lager im Drehgestell verlagerbar sind    5. Drehgestell
nach einem der Anspruche 1 und mit dern Fahrzeug durch Bauteile ver-
bis 3, dadurch gekennzeichnet, [err] die Lager bunden sind, die eineradiale
Stellung der Achse  mit im seitlichen Abstand einander gegenuber- bewirken,
wenn das Fahrzeug eine Kurve durch-  50   liegenden Rahmenteilen (202, 203)
verbunden fahrt, dadurch gekennzeichnet, [err] das Dreh-    sind, die sich
zwlschen den Achsen erstrecken gestell erste und zweite Radachsen (9, 10
oder   und die in einer eine relative Langsbewegung 209, 210) hat, die
jeweils Ober die Lager (11 ,  zwischen denselben verhindemden Weise befe-
14 oder 211, 214) an Rahmentellen (2, 3 oder    stigt sind. 202, 203)
gelagert sind, [err] das entsprech-  55    6. Drehgestell nach Anspruch 1,
dadurch ende Lager einer laden Achse urn ine im all-     gekennzeichnet,
[err] mindestens ein Lager einer gemeinen vertikale Achse schwenkbar ist,
[err]   jeden Achse durch einen Lenkhebel an dem zum Verschwenken der Lager
mindestens einer     zugeordneten Rahmenteil befestigt ist und [err] der
beiden Achsen jades von ihnen mit dem        die. Rahmenteile in einer eine
relative Lings- zugehorigen  Rahmenteil Ober einen zuge-  60   bewegung
zwischen denselben verhindernden ordneten Lenkhebel (15 oder 215) verbunden
Weise starr miteinander verbunden sind. ist, der an dem Lager und an dem
Rahmenteil        7. Schienenfahrzeug, gekennzeichnet durch uber im
allgemeinen  vertikale Gelenkver-      zwel Drehgestelle nach einem der
Anspruche 1 bindungen (16A, 17A  oder 216A, 217A)            bis 6.
schwenkbar angelenkt ist, die im horizontalen   65  8. Schienenfahrzeug mit
zwei Drehgestellen      15       0 007 226                      16 nach
einem der Anspruche 1 bis 6, dadurch        moyen d'un levier respectif de
direction (15 ou gekennzeichnet, [err] jedes Drehgestell derart an  215)
qui lui est fixe pivotant ainsi qu'a son dem Fahrzeug angelenkt ist, daB es
sich um       organe de chassis par des pivots generalement eine Im
aligemeinen vertikale Achse gegenuber    verticaux (16A, 17A ou 216A, 217A)
horizon- diesem verschwenken kann.           5            talement espaces;
et en ce qu'une tige de direc- tion (18 ou 218) est fixee a chacun desdits
Revendications                                   leviers de direction et
est adaptee a Otre con- nectee au vehicule pour controler les mouve- 1.
Bogie autodirecteur A utiliser sur un      ments pivotants des leviers de
direction, de vehicule de chemin de fer et comprenant un  10   faon que les
premier et second essleux pren- essieu avec une paire de roues A rebord qul
lui   nent tous deux des positions radiales quand le est fixee, ledit
essieu etant monte dens un      vehicule se deplace sur une courbe. certain
nombre de moyens formant paliers pour      3. Bogie autodirecteur A
utiliser sur un une rotation autour d'un axe generalement hori-  vehicule
de chemin de fer et comprenant un zontal, lesdits moyens formant paliers
pouvant  15   essieu avec une paire de roues A rebord qui lui atre deplaces
dans le bogie et etant agences     sont fixees, ledit essieu etant monte
dans un pour etre connectes au vehicule par des moyens   certain nombre de
moyens formant paliers pour forcant l'essieu a prendre une position radiale
une rotation autour d'un axe generalement hori- quand le vehicule passe par
une courbe, carac-   zontal, lesdits moyens formant paliers pouvant terise
en ce que le bogie comprend des premier  20   etre deplaces dans le bogie
et etant agences et second essiexu de roue (9, 10 ou 209, 210)    pour etre
connectes au vehicule par des moyens chacun etant monte sur des organes de
chassis   forcant l'essieu A prendre une position radiale (2, 3 our 202,
203) par les moyens formant       quand le vehicule se deplace sur une
courbe, paliers (11, 14 ou 211, 214); en ca que les      caracterise en ca
qua le bogie comprend des moyens formant paliers respectifs de chacun  25
premier et second essieux de roue (9, 10 ou desdits essieux peuvent pivoter
autour d'axes    209, 210) montes sur des organes de chassis generalement
verticaux; en ca que pour ledit    (2, 3 ou 202, 203) par les moyens
formant mouvement pivotant d'au moins deux desdits       paliers (11, 14 ou
211, 214); en ca qua lea moyens formant paliers, ils sont connectes a
moyens formant pallers respectifs de chaque leurs organes de chassis au
moyen de levlers  30   essieu sont pivotants autour d'axes generale-
respectifs de direction (15 ou 215) chacun       ment verticaux; en ca quo
pour ledit mouve- ayant generalement des connexions pivotantes     ment
pivotant, les levlers de direction (15 ou axiales verticales (16A, 17A ou
216A, 21 7A)    215) sont fixes pivotants A chaque moyan for- avec son
moyen formant palier et l'organe de      mant palier et aux organes de
chassis, les con- chassis horizontalement espaces I'un de I'autre;  35
nexions pivotantes respectives des organes de et en ce que lea tiges
respectives de direction  direction aux moyens formant paliers et aux (18
ou 218) sont attachees A chacun desdits       organes de chassis etant
generalement diri- 



leviers de direction et sont adaptees A Otre con-  gees verticalement; et
en ce quo les tiges nectees audit vehicule pour contrOler les
respectives de direction (18 ou 218) sont fixees mouvements pivotants des
leviers de direction  40    A chacun des leviers de direction per des
pivots afin quo lesdits premier et second essioux pren-  generalement
diriges verticalement et sont nent tous deux des positions radiales quand
la   adaptees A etre connectees au vehicule pour vehicule se deplace sur
une courbe.              controler les mouvements pivotants des leviers 2.
Bogie autodirecteur a utiliser sur un      de direction de facon qua les
premier et second vehicule de chemin de far et comprenant un  45    essieux
prennent tous deux des positions essieu avec une paire de roues a rebord
qui lui  radiales quand le vehicule se deplace sur une sont fixees, ledit
essieu etant monte dens un    courbe. certain nombre de moyens formant
paliers pour      4. Bogle selon la revendication 1 ou le rotation autour
d'un axe generalement hori-      revendication 2 ou les moyens formant
paliers zontal, lesdits moyens formant paliers pouvant  so    sont
connectes a des organes de chassis etre deplaces dans le bogie et etant
agences     lateralement opposes (2, 3) quls' etendent entre pour etre
connectes au vehicule par un moyen    les essieux, lesquels organes de
chassis sont forcant l'essieu a prendre une position radials  adaptes A
etre mobiles longitudinalement l'un quand le vehicule se deplace sur une
courbe,     par rapport a l'autre. caracterise en ce quo le bogie comprend
des  55    5. Bogie salon l'une des revendications 1 A 3, premier et second
essieux de roue (9, 10 ou    - ou les moyens formant paliers sont connectes
A 209, 210), chacun etant monte sur des organes    des orgenes de chassis
lateralement opposes de chassis (2. 3 our 202, 203) par les moyens    (202,
203) qui s 'etendent entre les essieux et formant paliers (11, 14 ou 211,
214); en ce que  lesquels organes de chassis sont fixes d'une les moyens
formant pallers respectifs chacun   60   facon empechant un mouvement
longitudinal desdits essieux peuvent pivoter autour d'axes    relatif entre
eux.                                  generalement verticaux; en ce qua
pour ledit       6. Bogie selon la revendication 1,   au pivotement desdits
moyaens formant pallers d'au  moins un moyen formant paller de chaque
moins l'un desdits essieux, chacun est con-      essieu est fixe a un
organe de chassis respectif necte a un organe de chassis respectif au   65
par lun des leviers de direction et les organes   *  C  L  M  S  *    1.7
0  007 226                      18 de chassis sont rigidement connectes
d'une       ferree. selon. l'une quelconque des revendi- facon empechant un
mouvement relatif longi-      cations 1  6 et un vehicule pour vole ferree
tudinal entre eux                               monte sur lesdits bogies,
chacun desdits bogies 7. Vehicule pour voie ferree ayant deux        etant
monte sur ledit vehicule pour permettre bogies selon l'une quelconque des
revendi-   5    un mouvement pivotant relatif autour d'un axe cations 1 a6
generalement vertical. En: combinaison deux bogies pour vole 10 15 20 25 30
35 40 45 50 55 60 65 10 *  C  L  M  S  *    


