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UNITED STATES 
- 1,576,298 

PATENT of FICE. 
CAMILLE BARBEY, OF WAUD, SWIT2ERLAND, AND ROBERT EDWARD STOPFORD 

VIENABFLIES, OE' LONDON, ENGLAND. 

ROLLING STOCK FOR, RALWAYS AND, TRAINIWAYS. 

.661,310 .p Application filed September 6, 1923. Serial No . - ??? 

To all whom it may concern: 
Be it known that we, CAMILLE BARBEY, a 

citizen of the Swiss Confederation, of Waley 
res sous Rances, Vaud, Switzerland, and 

5 ROBERT EDWARD STOPFORD VENABLEs, a sub 
ject of the King of Great Britain, of 5 
Hartington Road, Chiswick, London, Eng 
land, have invented new and useful in 
provements in Rolling Stock for Railways 

l0 and ramways, of which the following is a specification. 
Many attempts have been made at various 

times So to arrange the wheels of vehicles 
which run on rails that they may adjust 

15 themselves to any changes of direction of 
the track; complete stability for this ad 
iustment for both directions of running has, 
however, not generally been obtained, but 
only a relative stability, often at the ex 
pense of a certain amount of play between 
the carriage body and the wheels. With 
the higher accelerations used today in start 
ing and stopping such play results in un 
pleasant shocks; also the oscillations result 

23 ing from incomplete stability cause consid 
erable wear on the wheels and track, and 
much waste of power in propulsion. 
The present invention has for its object 

to provide a vehicle in which the wheels 
89 are so arranged that neutral or positive 

stability is ensured. 
This object is attained by allowing each 

wheel or group of wheels to turn about a 
vertical axis so placed that all the reactions 
between the rail and the wheel under all 
the different conditions of running, shall 
have practically no tendency to cause the 
wheel to take up a false position, or shall 
positively tend to make it take up a position 
tangential to the curve. 
True stability of this nature does not ap 

pear possible so long as a pair of wheels is 
rigidly imounted on a single axle, for even if 
this axle is placed radially on a curve, any 
effort, such as those due to centrifugal force, 
which causes increased resistance to the 
movement of one wheel of the pair will tend 
to cause the axle to take up a false position. 
We therefore dispense with such rigid axles 

3 

89 and provide the necessary cross connections 
between each pair or set of wheels by other 
mechanical means. 
According to this inyention as applied to 

a single pair of wheels, We so moüñt the 
Sº wheels that eäch eän turn about à vertical 

axis passing through or very near to the 
point of contact between the wheel and the 
rail. As it is not possible to introduce at 
this point a sufficiently strong and rigid me 
chanical pivot, we make use of a virtual 64 
pivot, which is obtained by mounting the 
bearings of each wheel in a frame forming 
One Side of an articuliated parallelogram, 
the ends or front and rear side of which 
are hinged to the front and rear ends of the 
wheel frames respectively, by hinges made 
sufficiently rigid to maintain the wheels in 
their correct relative positions, in spite of 
all shocks and efforts to which they may be 
subjected under running conditions. 0 
The body is virtually pivoted to the wheel 

paralelogram over the virtual pivots of the 
wheels, and may be actually pivoted to it 
at any two points in the vertical plane con 
taining these. If the body is not spring 
borne these actual pivots may be in the 
two siden members of the wheel parallelo 
gram or in any additional members parallel . . 
to them. 

If the body is spring borne there may be 
another parallelogram whose side members 
are thus pivoted to the body, and which is 
connected to the members of the wheel par 
allelogram by pivots which while allowing 
óf vertical play between the paralelograms, s5 
transmit the transverse and longitudinal 
forces from the wheels to the body. 

It is not necessary that both these paral 
lelograms should be complete, for one or 
more sides may be common to both, or may 

8) 

be constituted by the springs. 
The second parallelogram is preferably 

suspended from Springs, which rest direct 
ly on the axle boxes, by forked hangers 
passing through the articulations of the first 9 
parallelogram with sufficient play to avoid 
contact. This permits the wheel frames, 
which are not spring suspended, to be of 
light construction, as they have only to bear 
the stresses necessary to maintain the wheels 

5 

00 
in position. 

It will be seen that this construction en 
ables is to modify the points around which 
the wheels pivot, in order to suit special con 
ditions which may arise. For example, car 
riages which are always to move in the same 
direction might have their pivots slightly in 
advance of the points of contact of the 
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wheels. 
A point to be iotad in coinection, with lia 
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this arrangement is that when the wheels 
have turned through an angle 0 in order to 
adapt themselves to a curve, their distance 
apart when viewed along the tangent to the 
curve is not the same as when viewed on the 
straight track, being less in the ratio of 
cos 0. This slight loosening of the gauge is 
negligible under all ordinary conditions, 
and would probably be permissible up to 
such extreme angles as 0-5 or 6 but 
where it is desired to avoid this loosening 
we modify the construction somewhat. 
This modication consists in providing 

each of the Wheel frames with One or mol’e 
rigid extensions whose ends are adapted to 
slide along horizontal guides formed On the 
other wheel frame and parallel to the wheel 
face. This arrangement maintains constant 
the distance between the wheels, as viewed 
along a tangent to the track, while not modi 
fying the other movements in any Way. Of 
course the pivots on the carriage will be 
spread to correspond in the ratio Secant 6, 
and this requires that one or both of these 
pivots be allowed a small amount of play 
transversely to the length of the carriage. 

It will be noticed that a single pair of 
wheels mounted in this manner possesses sta 
bility, but that the directive forces are not 
large, as the length of rail engaged with the 
flange of the wheel is but small. Greater 
directive effort can be obtained by two gen 
eral methods, the first consists in coupling 
the frames of the pair of wheels to those of 
another pair on the same carriage, or to the 
carriage couplings, according to any of the 
known methods, such as those which are used 
in connection with radial axles. The sec 
ond method consists in increasing the ef 
fective length and leverage of that part of 
the rail engaged by the flanges; this may be 
done by fitting two or even three wheels in 
line in the same wheel frame. . 
With regard to the first method, it may be 

pointed out that the action of the link work 
may in certain cases be rendered more ef 
ficient by placing the wheel pivots a small 
distance away from the points of contact of 
the wheels, in such a way that the small in 
stabilities thus set up shall neutralize each 
other through the linkwork. 
As to the second method, it will be noticed 

that the principle of the use of two wheels 
has led to the construction of the ordinary 
bogie truck, but it is necessary to point out 
that in this case the principle is applied to 
a system which is already stable in itself; 
so that whereas a bogie must be made of a 
certain length in Order to reduce its inhereint, 
instability below the point at which it would 
cause jamming, in this case increase in length 
will only result in an unnecessary increase 
of directive power. 

In the case of wheel frames with tWo 
wheels each it becomes possible to use a real 

2 is a transverse Section, and Figure 3 
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pivot instead of a virtual one for the frames, 
but in all other respects what was stated 
above as to the single wheel frame holds 
good, notably as regards the alternative use 
of hinged bai's or of rigid arms and slides 
for the connection between the two wheel 
frames of a set. It may be mentioned that 
the rigid arms of the latter alternative offer 
convenient points for the attachment of 
motors in cases where such are fitted. 
The invention is illustrated by the : companying drawings, Figure i 1 of Wyhlich 

is a plan of a single pair of wheels, Figure v 25 s 

3 is a 
section on the line a-a and Figure 4 a. 
section on the line b-b of Figure 1. Fig 
ures 5 to 11 illustrate a modified form of our 
invention, Figure 5 being a plan view, Fig 
ures 6 and 7 horizontal sections in different 
planes, Figure 8 a transverse Section 
through the centres of one pair of wheels, 
Figure 9 a transverse central section, Figure 
10 a side elevation, and Figure 11 a longi 
tuldinal section. 

Referring to Figures 1 to 4, 
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1, 1 are the wheels each of which is 
mounted in a frame 2. Each end of a frame 
embraces a tubular bolt 3 which acts as a 
hinge pin and is carried by a transverse 
member formed by channels 4, 4. These 
members carry guides 5,5, in which the sides 
6 of the ends of the frames 2 can move. 
The two frames 2 and the two transverse 
members 4 thus form an articulated paral 
lelogram. - - - 

The vehicle body. 7 is pivoted by pins 8 
to the middle points of the side members 9 
of another parallelogram, the end member's 
of which are formed of channels 10, the 

105 parts 9 and 10 being connected together hy 
hinge pins 11. 12 are the springs which rest 
upon the frames 2 above the bearings of the 
wheels and carry forked hange's 13 from 
which are suspended rods 14 which pass 
down through the tubular bolts 3 and en 
which are supported the channels 10. The 
parallelogram formed of the frames 2 and 
the members 4 is connected to the pa l’ailelo 
gram formed of the side members 9 and the 
channels 10 as follows:- 
To the middle of each of the channels () 

is secured a block 15 and these two blocks 
are pivoted to the ends of a longitudinal 
bar 16 on each end of which is a stud 1 
entering a block 18 which can move up and 
down between filling pieces 19 in and be 
tween the channels 4. 

It will be seen that each wheel can till)"n 
about a virtual pivot which passes through 
the point of contact between the wheel and 
the rail and lies in the intersection of the 
vertical plane through the axes of the pivots 
8 and the vertical plane through the axes of 
the two pivots 3 of the wheel. 

Referring particularly to Figs. 5 to 11, 
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each wheel is journalled in a frame a which 
has a transverse projection a which can slide 
on longitudinal bolts b b, the four bolts 
b b, b. b? of the two wheels which are oppo 
site to one another being carried by an end 
member 6 of the paralelogram. The two 
frames a a on each side are connected to one 
another by springs d which at their middle 
parts are connected to a member e. 
The carriage of rests on the centres of the 

springs d through the members e e which 
are hinged to the carriage by the pivots g’ 
which have a small play in the carriage in a 
direction at right angles to the center line 
thereof. The extremities of the springs d 
aire linked directly to the oiliter axle boxes of 
the four wheels 1 through which the weight 
is transmitted to the wheels and rails. A 
linember e, a spring d, and the wheel bearing 
thus constitute alih incomplete longitüdinal 
wheel frame carrying two wheels and piv 
cted over the rail at 7', bit as this frame is 
flexible in a vertical plane, all parts re 
quired to complete it mist allow of the sale 
flexibility, while still providing the reces 
sary rigidity in a horizontal plaine. - 

ihe longitudinal wheel frame is therefore 
completed by the two frames at a which pass 
round the front and rear wheels so as to 
unite the Outer and inner bearings of the 
wheels, and each of these frames is then 
joined to the member e, by three equal par 
allel links : k, i. Of these links the pair 
i: ; prevent any tendency of the framea, to 
rotate round the wheel center, even should 
the birakes, be attached to this frame, while 
the links / l on the one hånd and i Öh the 
other, maintain the wheel axle always par 
allel to the member e, and at the right dis 
tance from it, while permitting vertical play 
between a ånd e. . . . . . . 
The transverse end members c e maintain 

the wheels parallel and at the right distance 
apart, and each consists of a frame which is 
connected to each one of a pair (front or 
rear) of the wheel frames a by means of the 
two bolts, b t' which can slide in bearings 
provided in the projection a' of the fraine a, 
in a direction parallel to the rail. 
The truck so far constituted possesses its 

essential organs, and could be made to work 
in this forth, but it will be seen that the trajhs 
verse members 6 c are free, except on the 
shapest curves to take up unsymmetrical 
positions, and also that the centrifugal force 
of the carriage is transmitted to the irail 
through the pivots g which have side play, 
and through the links : k by a bending 
stress. This would cause bumps when the 
carriage enters a curve, and would require 
a special construction of the links. 
These disadvantages are avoided by fit 

ting a third pivot (7° in the carriage, around 
which tunns,without play, the block. The 
transverse inenbei's a café linked to this 

by bolts slidiable ih si 

block f by the bars h, h, which are equal in 
length and parallel to the links ki, so that if 
lias the same vertical freedom relative to 
a 6 as have the members ee to the wheel 
fráme -a, a, á, a. For the proper distri 
bution of the centrifugal forces, the trans 
verse members a are provided with vertical 
guides 6' 6' which engage with forks f on 
the block f, so that all transverse efforts on 
the carriage are taken on the central pivot 
(7°, and from there, through f and the guides 
f'c' to 6 c. Thence they pass through the 
bolts b b to the frames a. a. and by the wheels 
and fanges to the rail. A hy tenidency of 'e 
to swing round the guide f' c' is prevented 
by the links h, h, which are set well apart for 

...this reason. Any tendency of a to rotate 
round the pins of these links is prevented by 
the bolts b b', for, as stated above, the 
frames a are kept from rotating in this di 
rection by the links 7, Je. 
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Às shown in Fig. 7, the members e are 
provided with extensions which, besides 
for initing points of attachment for the links 

i, are also adapted to slide on guides f' 
foilined in the block f, the relative movement 

90 

nere bein?exactly the saime as that between 
a, and c along the bolts b. The effect of thus 
guiding e in f is to maintain the pivots ty' 
always in their correct position relatively 
to the wheels, and also to relieve these pivots 
fron any bending stress due to the eccentric 
???? of the springs d. In this way the lateral longitudinal members óf the paral 
lelogram are freed from all transverse ef 
forts, afid only transmit to their pivotš g”, 
the longitudinal efforts du? to track resis 
ta?c?, bråk?s Ó? motors, whild? traiàsverse 
efforts due to centrifugal force or wind pres 
sure aire transmitted to the pivot of thirough 
the central member which is built tip of 
c fic and their connecting links h. h. 
Having now particularly described and as 

ceitained the nature of our said invention 
and in what manner the same is to be per 
formed, we declare that what we claim is:- 

1. In a four wheel truck for use on rails, 
the combination of side members to which 
the carriage body is connected by vertical 
pivots, a frame for each wheel, links con 
necting to said side heinbei's the frames of 
the two wheels on each side of the truck, 
transverse members at each end of the truck, 
said members connected to the wheel frames 

'd fråmes. 
2. In a four wheel track for use on rails, 

| the combination of side members to which 
the cair body is connected by vertical pivots, 
a frame for each wheel which unites its 
outer and inner bearings, an extension on 
said frames, links connecting to said side 

C 95 

100. 
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members the frames of the two wheels on 
each side of the truck, two of said links 
being attached to the outside of each fraine 
at points aiiove and below the axle bearing, 
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and a third link connecting the side member 
and the frame extension, transverse members 
at each end of the truck, said members con 
nected to the wheel frames by bolts slidable 
in the extensions to said frames, the wheels 
on each side of the truck being mounted in 
dependently of those on the other. - 

3. In a four wheel truck for use on rails, 
the combination of side members to which 
the car is connected by vertical pivots, said 
pivots having a small play in the carriage 
at right angles to the centre line thereof, and 
being located between the wheels on each 
side of the truck and near the rail on which 
the wheels run, a frame for each wheel 
which unites its outer and inner bearings, an 
extension on said frames, Outer and inner 
links connecting to said side membel's the 
frames of the two wheels on each side of the 
truck, transverse members at each end of 
the truck, said members connected to the 
wheel frames by bolts slidable in the exten 
sions to said frames, the wheels on each side 
of the truck being mounted independently 
of those on the other. 

4. In a four wheel truck for use on rails, 
the combination of side members to which 
the car body is connected by vertical pivots, 
said pivotal connections located between the 
wheels on each side and parallel to each 
other, another pivotal connection to the car 
body centralized between said vertical 
pivots, a block mounted on said central 
pivot around which it turns, a frame for 
each wheel which unites its outer end inner 
bearings, extensions on said frames, outer 
and inner links connecting to said side mem 
bers the frames of the two wheels on each 
side of the truck, transverse members located 
at each end of the truck and carrying bolts 
slidable in the frame extensions, connections 
between the two transverse members and the 
centralized block, the wheels on each side 

I of the truck being mounted independently 
of those on the other, substantially as and 
for the purpose set forth. 

5. The structure as specified in claim 4, in 
which the connections between the two trans 
verse members and the centralized block con 
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sist of links, and of jaws in the centralized 
block which embrace lugs projecting from 
the transverse members. 

6. The structure as specified in claim 4, 
in which the side members are provided with 
extensions, and the central block with guides 
on which said extensions slide. 

7. The structure as specified in claim .4 
in which the two wheel frames on each side 
are connected to one another by springs 
which, at their middle parts, are connected 
to the side members to which the car body is 
pivoted. 

8. In a four wheel truck for use on rails, 
the combination of a frame carrying each 
wheel and having a transverse extension, a 

1,576,298 
transverse member at each end carrying 
guides on which slide the extensions of the 
wheel frames, and connections between the 
two transverse members. 

9. The structure as specified in claim 8, 
having a central member linked at each side 
to each end member. - 

10. In a four wheel truck for use on rails, 
the combination of a frame carrying each 
wheel and having a transverse extension, a 
transverse member at each end carrying 
guides on which slide the extensions of the 
wheel frames, a central member linked at 
each side to each transverse member, and 
side members between the two wheels on 
each side, said side members being adapted 
to slide in the central member. 

11. A truck according to claim 10, in 
which each transverse member is linked to 
the extensions of the wheel frames in front 
of and behind it. 

12. A truck according to claim 10 in which 
each, wheel fi'arme is linked to a central mem 
ber by upper and lower longitudinal links. 

13. In a vehicle truck for use on rails, the 
combination of a frame in which a wheel is 
mounted, spaced channel members, tubular 
bolts carried by said channel members, each 
end of the frame embracing one of said 
bolts, side and end members in hinged rela 
tion, rods carried by the frame and extend 
ing through said tubular bolts to Support 
the said side members, and means for pivot 
ing the vehicle body to said side members. 

14. In a vehicle truck for use on rails, the 
combination of a frame in which the wheel 
is mounted, spaced channel members, tubul 
lar bolts carried by said channel members, 
each end of the frame embracing one of said 
bolts, said frame and channel members 
forming an articulated parallelogram, side 
and end members in hinged relation form 
ing a second parallelogram, rods carried by 
the frame and extending through said tu 
bular bolts to support the last named par 
allelogram, and means for pivoting the ve 
hicle body to said last named parallelogram. 

15. In a vehicle truck for use on rails, the 
combination of a frame in which a wheel is 
mounted, spaced channel members, tubular 
bolts carried by said channel members, each 
end of the frame embracing one of said 
bolts, said frame and channel members 
forming an articulated parallelogram, 
guides carried by said channel members in 
which the sides of the frame move, side and 
end members in hinged relation forming a 
second parallelogram, rods carried by the 
frame and extending through said tubular 
bolts to support the last named parallelo 
gram, and means for pivoting the vehicle 
body to said last named parallelogram. 

16. In a vehicle truck for use on rails, the 
combination of frames in each of which a 
wheel is mounted, spaced channel members, 
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tubular bolts carried by said channel mem 
bers, each end of a frame embracing one 
of said bolts, said frames and channel mem 
bers forming an articulated parallelogram, 
guides carried by said channel members in 
which the sides of frames move, side and 
end members in hinged relation forming a 
second parallelogram, springs resting upon 
the frame above the bearings of each wheel 
therein, hangers carried by said springs, 
rods connected to said hangers and extend 
ing through said tubular bolts to support 
the last named paralelogram, and means 
for pivoting the vehicle body to said last 
named parallelogram. 

17. The structure set forth in claim 16. 
in which the paralelograms are connected 
by means movable up and down in the first 
named channel members. 

18. In a vehicle truck for use on rails, the 
combination of two articulated parallelo 
grams, one formed of frames carrying the 
wheels and of end members in hinged rela 
tion, and the other of side members and of 
end members, in hinged relation, the side 
members carrying the vehicle body, and 
means for connecting the end members of 
the two parallelograms, substantially as de-, 
scribed. 

19. The combination set forth in claim 
18, in which the means for connecting the 
end members of the two parallelograms 
comprise springs, which rest on the wheel 
frames, rods suspended from said springs, 
and tubular bolts carried by the first par 

I allelogram, through which said rods extend 
and on which are suspended the end mem 
bers of the second parallelogram. - 

20. In a vehicle truck for use on rails, the 
combination of two articulated parallelo 
grams, one formed of frames carrying the 
wheels and of end members in hinged rela 
tion, and the other of side members and of 
end members, in hinged relation, the side 
members carrying the vehicle body, and 
means for connecting the end members of 
the two parallelograms comprising springs 
which rest on the wheel frames from which 
are suspended the end members of the sec 
ond parallelogram, Said end members being 
so suspended at the articulations 
parallelogram. . 

In testimony that we claim the foregoing 
as our invention, we have signed our names 
this 23rd day of August 1923. 

CAVALLE BARBEY. - 

ROBERT EDWARD STOPFORD VENABLEs. 
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