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France 
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This application is a continuation in part of 
my pending United States application, Serial No. 
33,368, filed July 26, 1935. 
The invention has for its object a device for 

the continuous determination and recording of 
the cant of a railway track, i. e., the transverse 
slope of the track. 
At a particular point of a railway track, the 

“Warp' of this track is defined in the following 
al 
Given four points of the track arranged at 

the angles of a rectangle, of which two points 
are On each of tWO lines of rails, the “warp' is 
by definition, the Vertical distance separating 
One of these points from the plane made by 
the three other points. 
In practice by Way of equivalent definition, 

if two adjacent axles be considered of the same 
carriage or of the same carriage bogie, the 
"Warp' is measured by the angular distance ex 
isting at any particular point of the track be 
tWeen the axes of these two axles, capable of 
taking up different inclinations, each of then 
in a vertical plane perpendicular to the axis of 
the track. 
According to the present invention, the rela 

tive movement of Said axles, due to the varia 
tion of the “warp' is recorded mechanically and 
means are provided to calculate also mechani 
cally therefrom and to record the according Wai 
ation of the cant. 
The invention Will be better understood from 

the following description taken in connection 
with the accompanying dra Wings, in which: 

Figure 1 is a diagram ShoWing tWo records of 
the variations of the warp and of the correspond 
ing variations of the cant for a given travel of the 
device along the railway track. 

Fig. 2 is a view in perspective of the device 
intended to transmit to an indicating inenber, 
displacements proportional to each instanta 
neous value of the “Warp'. 

Figs. 3 and 4 are views partly in elevation 
and partly in transverse sections, made on two 
planes perpendicular to each other for each of 
the two figures, and representing the device 
which transforms the displacementS correspond 
ing to the instantaneous values of the "Warp' 
into displacements proportional to the corre 
sponding instantaneous values of the cant. 
The device which forms the object of the in 

vention effectS mechanically a transmission of 
movement which, when the vehicle on which it 
is installed runs over a track, imparts to a mem 
ber (which can carry the recording pen. Of a 

(Cl. 33-145) 
measuring apparatus) displacements which are 
at any instant proportional to the value of the 
'Warp' at the point where the vehicle is at the 
nonent. 
In other Words the pen of this recording men 

ber traces On a Scale which may be fixed as 
desired by a suitable choice of the ratios of trans 
mission, the upper curve of Fig. 1, which shows 
the Variation of the warp G, as a function of the 
distance travelled e, which may be written 
G=f(e), a relation which means that G is re 
lated to e in a non-linear manner. 
NOW Since the problem to be solved is the 

continuous recording of the cant D of the road, 
also as a function of the distance travelled, it is 
neceSSary to add to the device indicating the 
“warp' a transformer device capable of effecting 
the tracing of the curve D=F(e), the ordinates 
of which give the value of the cant at each point, 
function F(e) being different from f(e). 

It is sufficient to point out that the value of 
the “Warp' at each point is the particular value 
given by the differential of the cant divided by 
the differential of the distance travelled 

dD 
T de 

i. e., the slope of the curve D=F(e). Under these 
conditions the transformer device must be such 
that its recording member traces the curve 
D=F(e) (Fig. 1) so that at any point whatever 
A. Of the track, the angular coefficient of the 
curve D=F(e), that is to say the tangent is equal 
to the corresponding ordinate AB of the curve 
G=f(e). 

In Fig. 2 there are shown two adjacent and 
parallel axles , 2, the Wheels of which are in 
contact With the rails of a track, respectively 
at 3, 4, 5 and 6. 
To the extremities of each of the hubs of the 

axles and 2 are attached, for example, by 
means of the rims of ball bearings 33 mounted 
at the extremities of the hubs, cables, , 8, 9 
and O which passing over pulleys , 2, 3, 4, 
f5, 6, 7 and 8 engage in the grooves of two 
pulleys and 20. Pulleys 9 and 2 are mount 
ed respectively on horizontal idle shafts 2 and 
22 which may have a Vertical sliding novernent 
according to a shortening or a lengthening of 
the loops of cables which embrace said pulleys, 
i. e., with the falling or rising of the ends of 
axles and 2. The mounting is Such that the 
cables. and O, connected to the hubs which 
are located at the extremities of the same diago 
nal pass around the same pulley 20 while the 
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2 
pulley 9 receives the cables 8 and 9 which are 
connected to the hubs located on the other 
diagonal. 
There are keyed on the shafts 2 and 22 of 

the pulleys 9 and 20 respectively the pulleys 23 
and 24 over which engage respectively other 
cables 25 and 26, one extremity of which is, for 
each of them, anchored at a fixed point 27 and 
28 and the other extremity of which is, after 
passing over countershaft pulleys 33 and 34, con 
nected elastically to another fixed point 29 and 
30 through the intermediary of springs 3 and 
32. There is furthermore hinged on each of the 
cables 25 and 26 a connecting rod 35 which is 
itself hinged at its centre to a cross bar 36 which 
serves as a connection between rod 35 and a slid 
ing member of a device which will be described 
hereinafter. 
The Whole of the arrangement is mounted On 

a frame 37 suspended in the carriage body at 
three points, in such manner as to be made inde 
pendent of the deformations of said body. With 

- respect to the frame. It will be seen that under 
the conditions which have just been described 
the cross bar 36 will undergo in the direction of 
its axis and in one direction or in the Opposite 
direction as compared with the mean position 
of the connecting rod 35, displacements propor 
tional to the instantaneous value of the "warp.' 

Supposing, for example, a canting of each of 
the two axles in two opposite directions indicated 
respectively by the arrows f1 and f2, the trans 
mission members will be drawn in the direction 
of the arrows shown on the drawings and in the 
case of a maximum angular displacement the 
cross bar 36 will undergo a maximun displace 
ment in the direction of the arrow fa. For a 
maximum cant in opposite directions from that 
shown by the arrows f1 and f2, the direction of all 
the arrows will be reversed and the cross bar 36 
will undergo a maximum displacement in the di 
rection opposite to that of the arrow fs, on the 
other side of its mean position. For intermediate 
angular distances the compensator System. Will 
inpart to the cross piece 38 displacements of 
intermediate extent proportional to the value of 
these distances apart. 
To transform the indications of “Warp' Sup 

plied by the displacement of the cross bar 36 into 
indications of cant, there is used the device 

- shown in Figures 3 and 4. 
This device is composed essentially of a disc 

39 located in the interior of a casing 40 and 
keyed at the extremity of a Spindle 4 which, 
through the intermediation of joints such as 42 
receives through the pinions 43 and 44, the 
movement of rotation of one of the axles 2. The 
result is that the disc 39 is driven proportionately 
to the distance travelled by the Vehicle. 
In contact with the plate 39 there is arranged 

a ball 45 which can take pair, in tWO movements 
in two directions perpendicular to each other: 

65 

70 

1st. On the one hand this ball 45 is held in a 
fitting 46 which mounted on a frame 48 and 
guided at 4 on this frame is only Susceptible of 
a sliding movement in a plane parallel to the 
plane of Figure 3. 

2nd. On the other hand the frame 48 slidably 
mounted in the casing 40 is Only capable of a 
sliding movement in a direction perpendicular to 
the plane of the Figure 3. The ball 45 held be 
tween the two rollers 49 and 5 (hinged at 5i to 
the frame 48) can also participate in the move 
ment of this frame 48. 

5 Finally the frame 48 is directly connected to 

2,167,081 
the rod 36, the terminal member of the “warp' 
indicating device shown. On Figure 2. 
The result of this arrangement is that the ball 

45 is subjected simultaneously to the displace 
ments imparted thereto on the one hand by the 
device indicating the “warp' and on the other 
hand by the rotation of the disc 39. Under 
these conditions, it can be demonstrated mathe 
matically that the divergence of the ball from its 
mean position (centre of the disc), measured 
parallel to the plane of the Figure 3, gives at 
each instant an indication proportional to the 
value of the cant. 

For instance, assuming the carriage is about 
to travel around a turn of the railway track and 
the outer rail rises above the level of the Other 
with a slope of, say, 1%, the warp between the 
axles and 2 having a given value, frame 48 takes 
a position a certain distance from the center of 
disc 39. Ball 45, drawn away from its middle 
position by the rotation of the disc, takes a 
movement of translation along the rollers 49 and 
50 and keeps said movement so long as there is 
a warp between the axles and 2. This warp 
returns to Zero as the cant of the track reaches 
its maximum value and remains constant. At 
this point, the frame 48 is again at the center of 

5 

20 

disc 39 and the ball remains motionless at the . 
maximum distance attained from its middle posi 
tion (for this position of frame 48 the center of 
the disc). During the last part of the turn, the 
warp takes an opposite value and frame 48 being 
displaced on the other side of the center of disc 
39, the ball returns to the middle position, which 
will be attained at the end of the turn. 
The frame 46 has at its upper part a notch in 

which engages the rod 53 integal with the Spindle 
54. The displacement of the fitting 46, parallel to 
the plane of Figure 3, which displacement, neaS 
ures the cant, is transmitted through sectors 55 
and 56 and the arm 57 to a pen 58 which placed 
in contact with a recording strip traces the curve 
D=f(e) shown at the top of Figure 1; the frame 
AS, owing to the displacements imparted thereto 
by the “warp' device can slide along the rod 53 
without ceasing to act on the control 55-56 of 
the device registering the cant. 
In a similar manner, transmission members 60, 

61, 62 connected at 63 to the frame 48, permit 
the pen 64 to be actuated to trace simultaneously 
if so desired, the curve representing variations 
of the “warp' as a function of the distance 
travelled (curve G-f (e) shown at the bottom 
of Figure 1). - - 

I claim: 
1. Device for the continuous determination and 

recording of the cant of a railway line, comprising 

30. 
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40 

45 

a vehicle adapted to travel on Said railway line, 
Said vehicle having two adjacent axles Capable 
of assuming various independent inclinations each 
in a vertical plane perpendicular to the longi 

60. 

tudinal axis of the track, means connected to 
the axles of Said vehicle for determining, on the 
said vehicle, the relative angular variation exist 
ing between the axes of the two axles in the said 
planes perpendicular to the longitudinal axis of 
the track, a mechanical receiver member on the 
vehicle, said receiver being subjected to the ac 
tion of said means and displaced thereby as a 
function of the angular variation between the 
two axles which determines the Warp of the track, 
means connected to and COOperating with said 
receiver member for transforming the displace 
ments of Said member proportional to the in 
stantaneous angular variations of the axes of the 

70. 

75 



O 

5 

20 

25 

30 

35 

40 

45 

2,167,081. 
axles relatively to each other into displacements 
proportional to the value of the corresponding 
cant, and means cooperating with the transform 
ing means for the graphical inscription of said 
displacements. 

2. Device for the continuous determination and 
recording of the cant of a railway line, compris 
ing Cable transmissions connected to each of the 
four hubs of two axles of a vehicle, a compen 
Sating member with pulleys having a pair of pull 
leys, each of Which receives the Cabies fixed to 
tWO diagonally Opposite hubs, a pair of elastic 
cable connections attached to the pair of pulleys, 
a rod hinged to the centre of a cross bar connect 
ing together the tWO elastic cable connections, 
means co-operating with the said rod to trans 
form the longitudinal displacements of this rod, 
proportional to the instantaneous angular dis 
tances apart, into displacements proportional to 
the value of the corresponding cant, and means 
for graphically tracing these displacements. 

3. Device for the continuous determination and 
recording of the cant of a railway track, compris 
ing a vehicle adapted to travel on said railway 
line, said vehicle having two adjacent axles ca 
pable of assuming Various independent inclina 
tions each in a vertical plane perpendicular to 
the longitudinal axis of the track, means con 
nected to the axles of said vehicle for determin 
ing, On the Said Vehicle, the relative angular war 
iation existing between the axes of the two axles 
in the said planes perpendicular to the longitu 
dinal axis of the track, a mechanical receiver 
member on the vehicle, said receiver being sub 
jected to the action of said means and displaced 
thereby as a function of the angular variation 
between the two axles which determines the warp 
of the track, a second receiving member, a trans 
forming member participating both in a displace 
ment imparted by the first-recited receiving 
member and in a displacement controlled by the 
travel of the vehicle for imposing on said second 
receiving member displacements proportioal to 
the instantaneous value of the cant, and means 
for the graphical inscription of said last-men 
tioned displacements 

4. Device for the continuous determination and 

3 
recording of the cant of a railway line, coimprising 
cable transmissions connected to each of the 
four hubs of two axles of a vehicle, a compen 
Sating member With pulleys having a pair of pull 
leys, each of which receive the cables fixed to 
tWO diagonally opposite hubs, a pair of elastic 
Cable connections attached to the pair of pulleys, 
a rod hinged at the centre of a cross bar con 
necting together the two elastic cable connections, 
a frane capable of a reciprocating movement, 
Connected directly to the said hinged rod, a ball 
held in a fitting capable of a transverse sliding 
nOVenent perpendicular to the direction of nove 
ment of the frame, a rotary disc, placed in con 
tact With the said ball, members transmitting 
movement between this disc and One of the axles 
of the carriage, a recording pen on a continuous 
band of paper and means for mechanical trans 
mission between the pen and the sliding fitting, 
for the continuous recording of the cant. 

5. Device for the continuous determination and 
recording of the cant of a railway line, comprising 
Cable transmissions connected to each of the four 
hubs of two axles of a vehicle, a compensating 
member with pulleys having a pair of pulleys 
each of Which receives the cables fixed to two 
diagonally opposite hubs, a pair of elastic cable 
connections attached to the pair of pulleys, a 
rod hinged at the centre of a cross bar connecting 
together the two elastic cable connections, a frame 
capable of a reciprocating movement, connected 
directly to the said hinged rod, a ball held in a 
fitting capable of a transverse sliding movement 
perpendicular to the direction of movement of 
the frame, a rotary disc placed in contact with 
the Said ball, members for the transmission of 
movement between this disc and one of the axles 
of the carriage, a recording pen on a continuous 
band of paper, members for the mechanical trans 
mission between the pen and the sliding fitting, 
for the continuous recording of the cant, a sec 
Ond recording pen and members for the mechan 
ical transmission between this second pen and 
the frame for the continuous recording of the 
“warp' 
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