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1. 

RESLIENT SIDE BEARINGS 
This application is a continuation-in-part of my co 

pending application Ser. No. 198,237, filed Nov. 12, 
1971, now abandoned. 
This invention relates to resilient bearers in railway 

vehicles especially bearers for use with a railway vehi 
cle bogie. 
Railway vehicle bogies are known in which the vehi 

cle body is pivotally mounted on a bogie bolster (which 
is supported by side frames of the bogie) and is further 
supported to each side of the pivotal mounting by resil 
ient bearers mounted between the vehicle body and the 
bogie bolster. In the past the resilient bearers have had 
a high vertical load/deflection rate which has meant 
that the deflections achieved have not been great and 
consequently accurate. machining of metal parts has 
been necessary when the bogie was being assembled. 

It has also been found that due to the wear which 
takes place on the rubbing face provided between the 
resilient means and the vehicle body, the load exerted 
by the resilient means can be reduced by an unaccept 
able amount. 

It is an object of this invention to provide a resilient 
bearer which can have relatively low vertical load/de 
flection rate. It is a further object to provide a bearer 
which can if desired be used with known types of bogie 
in replacement for some presently used forms of resil 
ient means. 
The invention consists in providing a hollow tube of 

elastomeric material as a resilient component in a rail 
way vehicle resilient bearer disposed in such a way that 
bearing pressure acts to compress the tube radially. 
Such a resilient bearer may have two opposed plates, 
a resiliently compressible hollow tube of elastomeric 
material (e.g., rubber) between the plates, one of the 
said plates being secured against each of opposite faces 
of the tube. 
The tube is preferably elongate (e.g., with a length 

substantially greater than its width or height in the un 
compressed state) and may be in the form of a thick 
walled tube of rubber. It preferably has flat upper and 
lower surfaces which are to be horizontal in the work 
ing position and to respective ones of which the two 
plates are secured e.g. by a bar within the tube and 
screws or bolts passing through the wall of the tube 
from the plate to the bar so that the wall is clamped be 
tween the plate and the bar. 
At each end of the tube the two ends of the plates 

may be turned towards each other to provide end abut 
ments for parts of the end of the tube to restrict longitu 
dinal movement of the elastomeric material when the 
unit is under vertical or under both vertical and longitu 
dinal (shear) load and to increase the longitudinal 
load/deflection rate. 
The plate which is to be uppermost will be provided 

with a friction pad to support the vehicle body with 
which the resilient bearer is used. 
This arrangement when placed in position in a rail 

way vehicle as a bearer between the bogie and the body 
absorbs shock and vibration in the vertical direction 
between the bogie and the body and absorbs also low 
amplitude or high frequency shocks in its own longitu 
dinal direction. But when the bogie is pivoted as when 
the vehicle negotiates a curve in the railway track the 
frictional engagement between the bearer and the body 
permit a sliding motion without distortion of the tube. 
We find it desirable to control the extent to which the 
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2 
tube can be distorted both when being rolled about its 
own central axis and in longitudinal shear by restrain 
ing the possibility of the plates moving excessively rela 
tive to each other in directions parallel to each other, 
providing means other than the tube itself for this pur 
pose. More specifically, we provide attached to one of 
the two plates a hollow sleeve and attached to the other 
plates a spigot that can enter within the sleeve, and a 
resilient bush acting between the spigot and the sleeve 
to be placed under compression in at least one direc 
tion upon movement of the plates relative to each other 
and parallel to each other, the said spigot and sleeve 
being freely moveable relative to each other in the di 
rection of their own axis i.e., in the direction perpen 
dicular to the direction of the relative parallel move 
ment of the plates. Thus this arrangement does not af 
fect the behaviour of the bearer in radial compression 
of its tube but does control rolling or longitudinal or 
shear of the tube by the interposition of a resilient bush 
between vertically slidable sleeve and spigot, respect 
ably fast with the plates. 
The invention extends to bogie bolsters, bogies and 

railway vehicles having a resilient bearer as described 
above. 
Two embodiments of this invention will now be de 

scribed by way of example only with reference to the 
accompanying drawings wherein: 
FIG. 1 is a partial side view of a bogie including a 

bogie side frame, a resilient bearer or spring unit and 
part of a vehicle frame; 

FIG. 2 is a part plan view of part of the bogie shown 
in FIG. 1; 
FIG. 3 is a section on the line A-A shown in FIG. 

1; 
FIG. 4 is an end view of the rubber tube used in the 

bearer shown in FIG. 1 prior to assembly of the unit; 
FIG. 5 is a side view of the bearer shown in FIG. 1; 
FIG. 6 is an end view of the bearer shown in FIG. 5 

with part of one plate omitted for clarity; 
FIG. 7 is a view similar to FIG. 5 with the bearer 

under compression; and 
FIG. 8 is an end view of the bearer in the state shown 

in FIG. 7. 
FIG. 9 is a side view of a second embodiment of a 

bearer in relaxed condition and FIG. 10 is an end view, 
FIG. 11 is a side view of the bearer in compressed con 
dition and FIG. 12 is the end view; 
FIG. 13 is a sectional view on the line A-A of FIG. 

11, and 
FIG. 14 is a sectional view on the line B-B of FIG. 

10. 
Referring to FIGS. 1 to 3 of the drawings, there is 

shown a bogie comprising side frames 10 provided with 
bearings (not shown in detail) for axles 12 carrying the 
bogie wheels 14. 
Forming a bridge between and supported by the side 

frames 10 misway along their lengths, is a bogie bolster 
15 having a platform 16. The bogie bolster 15 is sup 
ported by the side frames 10 through spring means 
shown diagrammatically at 17. At the centre of the bol 
ster platform is a pivot 18 comprising a central boss 20 
and concentric therewith an annular bearing surface 
22. As seen in FIG. 3, vehicle frame 24 is supported by 
the bolster platform 16 through the pivot 18 for pivotal 
movement with respect thereto, which mates with an 
annular bearing surface 26 provided on the underside 
of the vehicle frame 24. 



3,865,443 
3 

Two resilient side bearers 30 described subsequently 
in greater detail are secured to the bolster platform 16 
symmetrically with regard to the pivot 18 by means of 
lower loading plates 32 of the units welded to the upper 
surface of the bolster platform 16. 
On the underside of the vehicle frame 24 there are 

provided blocks 40 having downwardly facing horizon 
tal surfaces 42 which make sliding contact with friction 
pads 38 provided on upper loading plates 34 of the side 
bearers 30. 

Referring now to FIGS. 4 to 8, the resilient side bear 
ers 30 are formed by the lower plates 32, the upper 
plates 34 and secured between them a hollow thick 
walled tube 36 of resilient rubber which in the un 
stressed state is approximately two-and-a-half times as 
long as it is high and wide. An end view of rubber tube 
36 before it is secured to the plates 32, 34 is shown in 
FIG. 4 from which it can be seen that the tube has 
curved side walls 37 and straight upper and lower walls 
48 surrounding a cavity of approximately oval cross 
section. The cavity extends from end to end of the tube 
36. The upper and lower walls 48 have flat outer faces 
which are horizontal in use and against which the plates 
32, 34 are secured by means of bars 44 held within the 
tube 36 which are secured to the plates 32,34 by screws 
46 passing through holes 47 in the upper and lower 
walls 48 of the rubber and making screw-thread en 
gagement with holes tapped in the lates 44. Correct 
tightening of each screw 46 is achieved when its plate 
44 is drawn against a shoulder 50 on the screw. 
A friction pad 38 composed for example of Ferobe 

stos is stuck on to the upper surface of each upper plate 
34 and is prevented from lateral movement by a sur 
round 52 (see also the plan view in FIG. 2). 
As seen in FIGS. 5 and 7, at each end of the tube 36 

the ends of the plates 32,34 are shaped as shown at 54 
so that their ends approach one another, but without 
any sharp angle being presented to the rubber, in order 
to restrict longitudinal expansion of the rubber and to 
provide the required longitudinal load/deflection rate 
for the unit. The downturned end 54 of the upper plate 
34 is shown in FIG. 6 but the upturned end of lower 
plate 32 has been omitted from this figure to enable the 
shape of the rubber section 36 and details of the lower 
securing device 44,46 to be seen. 
The length of the tube 36 and the shaping of the ends 

of the plate 32,34 influence the longitudinal load/de 
flection rate. The thickness of the rubber and the out 
side cross section dimensions of the section are factors 
which influence the vertical rate. Merely as an exam 
pie, the tube 36 and plates 32, 34 may be designed to 
give a vertical rate of 1% tons per inch and a longitudi 
nal (shear) rate of 13 tons per inch. 
The condition of the bearers 30 under vertical load 

ing is shown in FIGS. 7 and 8 and the effect of the ends 
54 of the plates in restricting longitudinal movement of 
the rubber is shown. 
The bearers above described give a relatively low 

vertical load/deflection ratio compared with some 
known forms of bearers in bogies thus allowing greater 
tolerance on the mating parts. The units give a rela 
tively large vertical deflection for a relatively low free 
height which helps overcome the difficulties of toler 
ance just mentioned and also difficulties in change of 
loading produced by wear on the friction pads which, 
if the vertical rate were higher might result in an unac 
ceptable lowering of the frictional force applied by or 
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4 
to the frictional pad 38. At the same time a compact 
and simply manufactured assembly is provided. 
A variety of longitudinal rates can be obtained by 

varying the form of the ends of the top and bottom 
plates. However, to gain control over the behaviour of 
the bearer when under conditions which would place 
the tube under longitudinal or rolling shear we prefer 
to use the arrangement shown in the second embodi 
ment. Here, a tube 60 has an overall conformation gen 
erally as in the first embodiment except that as best 
seen in FIGS. 13 and 14, a circular aperture 61 is 
pierced radially through it, halfway along its axial 
length. 
The upper plate here designated 62 has a sleeve 63 

welded to it so as to project perpendicularly to it and 
across about half the radial height of the tube 60 when 
it is in the relaxed condition as shown in FIG, 10. The 
sleeve 63 is cylindrical and of a radius greater than that 
of a solid spigot 64 of which an enlarged collar portion 
65 bears flat against the inner surface of the lower plate 
66 of the bearer assembly, the securing of the spigot 
further being helped by the provision of a stud portion 
67 which is welded within an aperture in the plate 66. 
Afriction plate 68 is bonded fast to the upper surface 

of the upper plate 62 and further restrained by a raised 
border around the plate, to provide a frictional interac 
tion with the portion of the railway vehicle on which it 
is designed to bear. 
Upper and lower portions of the tube 60 are clamped 

to the upper and lower plates respectively by being 
clamped between those plates and holding bars 69 and 
70 on the upper side and 71,72 on the lower side, the 
bars all being engaged by respective screws 73 of which 
the heads engage the plates 62,66 respectively. 
The spigot 64 is, like the sleeve 63, cylindrical and so 

there is an annular gap between them and this is radi 
ally occupied by a bushing made up of a sleeve 74 sur 
rounded by an elastomeric bush 75. 
The sleeve 74 is a close but freely sliding fit about the 

spigot 64. The elastomeric bush 75 is forced fitted 
within the sleeve 63 so that it is retained against move 
ment along the axis of the sleeve 63. The alternative ar 
rangement could equally well be used i.e., with the 
bushing axially fixed relative to the spigot and slidable 
relative to the sleeve 63. 
To assist entry of the spigot 64 into the inner sleeve 

74 the spigot has a bevelled-off nose portion 76. 
Comparison of FIG. 10 with FIG. 12 or of FIG, 9 with 

FIG. 11 will show the extent to which the sleeve 63 and 
spigot 64 may be displaced relative to each other along 
their common axis upon radial compression of the tube 
60. The rate of compression with load achieved in that 
direction is solely dependent on the nature and con 
struction of the rubber tube 60; however longitudinal 
shear of the tube 60 i.e., shear with the plate 60,62 
moving one to right and one to the left in FIG. 9 and 
parallel to each other is resisted not only by the mate 
rial of the tube 60 itself but by radial compression of 
the elastomeric bush 75 between the spigot 64 and 
sleeve 63. Control of that characteristic is obtained 
partially by the structure and characteristics of the tube 
60 but principally by the dimensioning of the bushing 
made up of sleeve 74 and bush 75 and the characteris 
tics of the elastomeric material used in the bush 75. In 
one choice of the materials and dimensions, for exam 
ple, there may be achieved a vertical rate of 1% tons to 
the inch. 
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The presence of the spigot and sleeve and their aaso 
ciated bushing also helps prevent the imposition of roll 
ing shear on the tube but this in normal conditions of 
use is not of such great importance as longitudinal 
shear. 

claim: 
1. A railway vehicle resilient bearer for positioning 

between a vehicle body and a bogie to frictionally en 
gage one of them, the bearer having two opposed 
plates, and a resiliently compressible thick-walled, 
open-ended hollow tube of elastomeric material be 
tween the plates with its axis parallel to the plates, re 
spective ones of the two said plates being secured 
against repsective ones of opposite faces of the tube to 
extend generally parallel to each other, whereby upon 
the plates moving towards each other the tube is com 
pressed in its radial direction against the resilience of 
the elastomeric material of the tube, and restraint upon 
the plates moving parallel to each other is provided by 
the elastomeric material of the tube. 

2. A resilient bearer according to claim 1 wherein at 
least one plate has its ends turned inwardly over the 
ends of the tube. 

3. A resilient bearer according to claim 1 wherein 
each plate is clamped against the face of the tube by a 
member within the tube. 

4. A resilient bearer according to claim 1 wherein 
one of the plates has a friction pad secured to its ex 
posed outer face. 
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6 
5. A resilient bearer according to claim 1 which has 

extending between the two plates and diametrically of 
the tube, means additional to the tube for restraining 
the plates against relative displacement parallel to each 
other. 

6. A resilient bearer according to claim 5 wherein the 
said means includes a sleeve secured to one of the 
plates, a spigot secured to the other of the plates, the 
spigot fitting freely within the sleeve, a bushing be 
tween the spigot and the sleeve and compressed by rel 
ative displacement of the sleeve and the spigot in a di 
rection axially of the tube, the spigot and sleeve being 
freely movable relative to each other in a direction ra 
dial of the tube. 

7. A resilient bearer according to claim 6 wherein the 
bushing includes an annular elastomeric element and 
an annular rigid element fast with the elastomeric ele 
ment, the elastomeric element being immovable rela 
tive to one of the spigot and the sleeve and the rigid ele 
ment being slidable relative to the other of the spigot 
and the sleeve. 

8. A resilient bearer according to claim 6 wherein 
said spigot and sleeve are half way along the length of 
the said plates taken in the axial direction of the tube 
and the said clamping members within the tube are sit 
uated on each longitudinal side of the spigot and sleeve 
arrangement. 


