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WEIGHING DEVICE 
This invention relates to weighing devices and, more 

particularly, to a device for weighing railway guided 
vehicles. 

It is well known that weighing of railway guided vehi 
cles can be accomplished by means of stationary plat 
form scales which are arranged in weighing pits in the 
path of the vehicle. One example of such a scale is dis 
closed in a pamphlet published by Toledo Scale Cor 
poration, Toledo, 'Ohio, and entitled “Toledo Steel 
Master Levers." Typically, there is provided on the 
upper surface of the platform, a rail of some kind as, for 

' example, a channel beam for a vehicle having rubber 
wheels or a rail in the case of railway cars. In either in 
stance, the upper surface of the rail carried by the plat 
form is in the same plane as the fixed ground supported 
rails adjacent to the scale but the platform rails are 
disconnected from the fixed rails by an open joint at 
either end so that the rail section carried by the plat 
form scale is free to move vertically. In such arrange 
ments, the load resting on the scale may be sensed by 
various means such as, for example, a mechanical 
weighing system or by the use of load cells. 
Such systems have several drawbacks. For example, 

the usual requirement of a stiff solid support for the 
scale has been embodied in the prior art systems 
‘through the use of massive, expensive scale founda 
tions. Obviously, such foundations require a permanent 
or stationary installation'thereby precluding any possi 
bility of transporting the scale from one weighing site to 
another. Another problem in using such prior art 
weighing systems in weighing railway cars is that the 
scales cannot be installed at locations where trains may 
be passing at full speed. The reason for this is the sub 
stantial wear which would occur at the joint between 
the weigh platform and the adjoining rails as well as the 
damaging stresses which would be imposed on the 
weighing system by the rapidly moving cars. 

Various attempts have been made to devise weighing 
systems which will overcome these, as well as other, 
problems. However, almost invariably, these systems 
use some form of a stationary scale which is associated 
with a section of the rail and which, is designed to sense 
the load imposed on the upper surface of the rail. Ex 
amples of typical prior art systems may be in Pat. U.S. 
Pat. Nos. 3,004,152, 3,085,642 and 3,159,227; British 
Pat. Nos. 820,969, 797,161 and 832,389; German Pat. 
No. DEF/1,079,338; French Pat. Nos. 1,292,587 and 
974,974 and Swedish Pat. No. 217,810. 

ltis the principal object of this invention to provide a 
weighing system for railway guided vehicles which 
overcomes the foregoing problems encountered with 
the prior art systems and which is capable of achieving 
acceptable weighing accuracy. 

It is a further object of this invention to provide a 
weighing system for railway guided vehicles which 
eliminates the need for massive foundation supports 
and which thereby enables the weighing system to be 
installed at any desired location. 
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Still another object of this invention is to provide a ' 
weighing system for railway guided vehicles which 
readily lends itself to weighing either stationary vehi 
cles or vehicles in motion with accuracy equal to or ex 
ceeding the accuracy attained with known stationary 
systems. ' 
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2 
Still a further object of this invention is to provide a 

weigh device for railway vehicles which may readily be 
moved from one weighing site to another weighing site. 
These objects, as well as others, are achieved in the 

present invention by departing from the basic princi 
ples on which prior art systems have been based and 
using to advantage an approach which is essentially op 
posite to that used in prior art systems. More particu 
larly, and as noted previously, conventional prior art 
weighing systems utilize a massive foundation or some 
other form of rigid support to avoid any unwanted 
de?ection in the weighing system. This invention 
proposes to eliminate such foundation supports and 
provide a weighing device which is, in its preferred 
form, supported directly on the rails and which is free 
to follow the movement of the rails as a railway car 
passes thereover. More specifically, the invention pro-' 
vides a weighing device which comprises a frame that 
extends between and is supported on a pair of rails, a 
load platform having a vehicle engaging'surface . 
thereon positioned adjacent to the rail with a plurality 
of load sensing transducer means such as load cells or 
the like supporting the load receiving platform on the 
frame in a position to be engaged by the rail guided 
vehicle. In this manner, any deflection'of either rail as 
the car passes thereover is followed by the weighing 
device so that a perfectly de?ned force is applied to the 
load sensing means irrespective of deflections which 
may occur either in the rail or the ties supporting the 
rail. 
A weighing device, according to this invention, pro 

vides a number of advantages over conventional rail 
way weighing systems. As noted previously, the need 
for expensive foundation supports is eliminated. As a 
result, the invention can be incorporated in an existing 
rail system without the need for any modification of 
that system. Moreover, the weighing device can be 
easily moved from location to location as required. Still 
further, in the event of a malfunction in the weighing 
system, the weighing device is relatively easily removed 
so that normal rail traffic can continuewithout inter 
ruption across the weighing station. 
The weighing device of the instant invention is par 

ticularly suitable for use with automatic loading or un 
loading stations for different types of bulk material 
such as coal, ore, scrap, lumber, grain or the like, in ' 
which the loading process can be controlled by means 
of signals so that the proper load distribution and 
capacity of the car are achieved automatically, and the 
resulting weight data can be used as a basis for invoic~ 
ing. The cost savings that can be achieved in this 
manner are substantial because of increased utilization 
of cars and thereby reduced labor costs and because 
the risk for overload and incorrect loading is eliminated 
which, in turn, avoid time consuming and expensive re 
loading. Moreover, the instant invention is of substan 
‘tial assistance in complying with safety regulations 
governing ‘railway cars and the risk of a derailment 
because of incorrect load distribution is greatly 
reduced. 
Other objects, features and advantages of the inven 

tion will be more apparent upon a complete reading of 
vthe following discription which, together with the at 
tached drawings, discloses but a few of the forms which 
the invention may take.‘ 
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Referring now to the drawings wherein like reference 
numbers indicate like parts in the various views: 

FIG. 1a is a cross—sectional view through a weighing 
device constructed according to the invention and in 
stalled in an existing rail system. 

FIG. Ibis a sectional view along line A—-A of FIG. 
la. 

FIG. 2 is a sectional view, similar to FIG. 1, but show 
ing a modified form of a weighing device. 

FIG. 3 is a sectional view illustrating a further 
modi?ed form of a weighing device. 

FIG. 4a is a sectional view along line A—A of FIG 4b 
and illustrates a further modi?ed form of a weighing 
device according to this invention. 

FIG. 4b is a plan view of a modified form of weighing 
device. , 

FIG. 40 is a fragmentary sectional view of the device 
of FIG. 4a, and illustrating the weighing device in an in 
operative position. 

FIG. Sa is a longitudinal sectional view along line B— 
B of FIG. 4b. 

FIG. 5b is a sectional view along line C—C of FIG. 
4b. ' 

FIGS. 6 and 7 illustrate two different modi?ed forms 
of weigh device for weighing vehicles with widened 
vehicle wheels. 

FIGS. 8 and 9 show two alternative forms of weigh 
devices constructed in accordance with this invention 
and which are supported for movement along the rails. 

FIGS.- 10a, 10b and 100 illustrate a further modified 
form of the weigh device. 

FIGS. 11 and 12 illustrate two alternative forms for 
weighing of the vehicle through engagement of rollers 
or cams on either the vehicle or the weighing device. 

Referring now more in detail to the drawings, there is 
illustrated in FIG. la a weighing device constructed in 
accordance with the principle of this invention and in 
corporated in an existing rail system. As illustrated, a 
vehicle having a pair of ?anged wheels W is adapted to 
be supported on and travel along a pair of conventional 
rails. The weigh device includes a loading platform 3 
having removable and replaceable wheel engaging 
wear surfaces 2 adapted to engage and support the 
flanged portions 1 of the vehicle wheel W. The loading 
platform 3 rests on the load application point of a plu 
rality of conventional load cells 4. The load cells 4 are 
supported on a frame 5 which preferably comprises a 
pair of parallel beams extending transversely of the 
rails with either end thereof being supported by sur 
faces on support rails 9 each of which engage the web 
of the rail and which rest against the upper surface of 
the foot or base 10 of the rail. The transverse extend of 
frame 5 is such that it maintains the support rails 9 in 
the position shown in FIG. la. In this manner, the 
frame 5 is supported solely by the rails and, as a result, 
will follow any movement or de?ection of the rails as 
the vehicle passes thereover. 
As is apparent from FIG. lb, the wheel engaging sur 

face v2 on the platform 3 is provided with tapered or 
inclined ends~6 which rise toward a middle section 7 so 
that as a vehicle passes over the weigh device, the 
wheel will roll up the tapered portion 6 on to the mid 
dle section 7 and thereby be entirely separated form 
the wheel engaging surface of the rail. Appropriate tie 
rods 8 which are stiff or rigid in the horizontal direction 
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4 
but readily deflectable in the vertical direction may be 
employed to minimize any undersirable side loading on 
the load cells 4. 
AS shown in FIG. lb, the support rails 9 may be at 

tached to the rails to prevent longitudinal movement of 
rails 9 by means of suitable clamps indicated at 11 
which are clamped to the inner part of the base or foot 
10 of the rails. Of course, ‘the support rails 9 may be 
secured against longitudinal movement by other ap 
propriate means. For example, where a limited number 
of weighing positions are to be used, stops may be 
welded to the rails. 
From the foregoing‘, it will be appreciated that the 

described weighing device is supported solely on the 
rigid foot or base of the rails. This rigid support enables 
the weighing device to provide weight readings of the 
desired degree of accuracy without the need for expen 
sive foundation supports. It is important to.note that, 
because the weighing device is supported solely by the 
rails, any movement by the rails is followed by the 
weighing device. This relationship results in several im 
portant advantages. For example, the relationship 
between the wheel engaging surface 2 on the loading 
platform 3 and the vehicle wheels remains essentially 
constant at all times. As a result, the load forces applied 
to load cells 4 by the vehicle are at all times distributed 
among the various load cells. If one rail should de?ect 
while the other rail does not, the manner in which the 
frame 5 merely rests on the two rails enables the as 
sociated end of frame 5 to follow the movement of the 
de?ective rail and thereby maintain the proper rela 
tionship between the vehicle and the weigh device. 
Another advantage of supporting the weigh device 

on the rail relates to the properties exhibited by a rail 
under load. Because the rail, and its supporting ties, 
?ex and de?ect under the wheel load, the vehicle nor 
mally moves on a somewhat lower level than the 
nominal level de?ned by the wheel engaging surface of 
the unloaded rail. At the same time, oscillations in the 
vertical plane are produced due to the de?ection of the 
rail between adjacent supporting ties. When the train 
passes over a weighing device which utilizes a large 
massive rigid foundation, the elastic properties of the 
relatively rigidly supported platform rails are substan 
tially different from the elastic properties of the ground 
supported rails. The vehicle thus experiences a sudden 
stiffening of the rail support which substantially 
reduces the ?exing of the rails and entirely eliminates 
the oscillations due to the de?ection between rails with 
the result that the vehicle is “lifted up". This, in turn, 
causes uncontrolled changes in the vertical forces act 
ing on the vehicle as it is being weighed. However, by 
supporting the weigh device on the rails so that the 
weigh device acts as an integral part of the rail system, 
the wheels of the vehicle as they pass on to the loading 
platform experience no change in the elastic properties 
and the “lifting up" effect is entirely eliminated. ' 
A further advantage of supporting the weigh device 

directly'on the rails for movement therewith, is that 
only a very slight rise in elevation as the wheels pass on 
to the loading platform is required to separate the 
wheels from ‘the rails. Any movement of the rails will be 
followed by a corresponding movement of the weigh' 
device which will maintain the separation between the 
wheels and the rails while weighing is being accom 

‘ plished. 
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A further advantage of the described weighing 
device is its ease of installation and ready transporta 
bility. As an example of this advantage, consider an au 
tomatic loading station at a modern ore depot which 
uses a tunnel through which the railway cars to be 
loaded pass with loading openings arranged in the cell 
ing or roof of the tunnel. At such a station, the ore is 
dumped into the cars as the train passes beneath the 
loading openings. Normally, there are a large number 
of loading openings which are used alternatively and 
selectively. To obtain the maximum utilization of the 
train, each car must be weighed and the loading con 
trolled so that all cars are fully and equally loaded. 
With conventional weighing technology, it has been 
necessary to build a scale foundation and a scale for 
each individual loading position. Obviously, this 
requires a very large investment. Moreover, in the 
event any one weighing location should require service, 
the entire rail system was‘ disrupted. However, with a 
weighing device as described, not only is the cost of the 
system drastically reduced but it is possible to replace 
any one unit in a very short period of time so that 
disruption of the loading operation is minimized. 
A further illustration of the advantages of this inven 

tion is with reference to loading and unloading of bulk 
material from ships. Since ships are‘of different lengths, 
have different distances between hatches and may be 
positioned at a pier at various locations’, the described 
weigh device provides a scale which may be quickly 
positioned at any desired location on the tracks ad 
jacent the pier where loading and unloading are to be 
accomplished. 

Referring now to FIG. 2, a modified form of the 
weigh device and its support is illustrated. As shown, 
the load cells 4 of FIG. la, have been replaced by load 
sensing devices in the form of shear sensing transducers 
4' which, as is well known, operate on the principle of a 
bending stressed beam. In addition, the support rails 9 
have been eliminated and the frame 5’ is designed to 
rest on the foot of the rail closely adjacent to the rail 
centerline. In this manner, the vehicle load is evently 
distributed on the rail support and concentration of 
stresses in the rail foot are minimized. In addition, the 
frame 5' is restrained against any lateral movement by 
engagement with the web of the rail. 
A further alternative support of the weigh device is 

illustrated in FIG. 3 wherein the device is shown as rest 
ing directly on ties 16 with the frame 5" being 
restrained against lateral movement by abutting en 
gagement with the rail foot 10. This latter arrangement 
is not preferred since the well-de?ned support for the 
weigh device obtained with the arrangements shown in 
FIG. 1a and FIG. 2 may not be obtained with the FIG. 3 
embodiment due to possible differences in movement 
between the rail and the ties. However, this problem is 
‘eliminated if the tie is so supported and constructed 
that the tie and rail move as a unit. I 

Referring now to the embodiment illustrated in 
FIGS. 4a-c and 5a and 5b, a weighing device is pro 
vided which is hingedly jointed in several planes to as 
sure capability of the weighing device to move with the 
movements of the rails without setting up stresses in the 
device or the transducers 24 associated with that 
device. Thus, the frame comprises a pair of cross 
beams 25 which extend transversely of the rails and 
which are provided with support lugs 14 received in ap 
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6 
propriaterecesses 15 (FIG. 5b) on support rails 29. 
The load supporting platform comprises a pair of paral 
lel beams 30 which extend longitudinally of the rails 
and on which are formed the loading surfaces 2. The 
beams 30 are pivotally interconnected at approximate 
ly their mid-points by a horizontally extending axle 12. 
The axle 12 carries at either end thereof, eccentric pins 
13 which are received in corresponding journals 
formed in the beams 30. A suitable actuator such as the 
manually operable handle 23 is connected to the axle 
12 for rotating the axle to raise and lower the load 
receiving platform. Thus, as shown in FIG. 4a, the axle 
12 is rotated to a position where the platform is in a 
position to engage the wheels of the vehicle while in 
FIG. 40 the axle has been rotated 180° to lower the 
platform beneath the level of the rail and allow the 
vehicle to pass without engaging the weigh device. 
While a manually operable handle 23 has been illus 
trated, it will be appreciated that other means such as a 
remote controlled motor or other suitable device could 
be used to rotate the axle 12. Moreover, the axle 12 
may be replaced by a torsionally weak member fixedly 
connected to beams 30. 

FIG. 6 illustrates a modi?ed form of the weigh device 
in which the vehicle wheels have been made wider than 
the rail so that the portion of the wheel extending out 
wardly of the rails can cooperate with a load platform 
which is illustrated as being outside of the rails. Alter 
natively, as shown in FIG. 7, the wheels of the ‘vehicle 
are illustrated as having a portion on the interior sur 
faces thereof which is adapted to cooperate with the 
weighing device. 

FIGS. 8 and 9 illustrate further modified forms of the 
weighing device in which the device is designed to ‘be 
movable along the rails for selective positioning of the 
weigh device. Thus, in FIG. 8 the weigh device is pro 
vided with wheels 17 which are pivotally supported on 
the frame 35 and which may be pivoted to a position 
where the wheels support the weigh device on the 
upper surface of the rails. Alternatively, there is illus 
trated in FIG. 9 pivotedly supported wheels 18 which, 
instead of rolling on top of the rail, are adapted to the 
foot of the rail and support the weigh device for move 
ment along the rail. The device of FIG. 9 has the ad 
vantage that the weigh device can be moved under a 
train standing on the rail. It will, of course, be un 
derstood that the frame 35 is supported on the rails in 
the manner previously described when the device is in 
he desired location. 

FIGS. l0a-c illustrate a further modi?cation of the 
'weigh device which is so designed that during the 
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weighing operation the vehicle is supported by the nor 
mal rail engaging portion of the wheel periphery and 
not on the ?ange I of the wheel. A cut-out or recess 20 
is formed in the rail at the weigh location so that the 
width of the rail at the weighing station is reduced. In 
addition, a recess 19 is formed in he wheel engaging 
upper surface of the rail. In this manner, the load 
receiving surface on the platform 33 is moved closer to 
the centerline of the rail and is so positioned that it en 
gages the wheel as shown in FIG. 10b. An additional 
advantage of this arrangement is that the load receiving . 
surface on the platform 33 is co-extensive with the 
main rail thereby eliminating the need for the wheels to 
move upward on to a loading surface. Moreover, 
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weighing with the embodiment of FIG. 10 can be ef 
fected entirely independently of the rear car wheels 
since there is no change in the elevation of the front 
wheels as compared to the rear wheels. However, this 
embodiment has the disadvantage of not being as readi 
ly transportable as other embodiments. 

Referring to, FIGS. 11 and 12, still further modi?ca 
tions of the weighing device utilizing the principles of 
this invention are schematically illustrated. In FIG. 11 
the vehicle is provided with a wheel or roller 21 which 
is positioned on the vehicle such that it is adapted to 
engage a cam surface 22 on the loading platform 3. In 
FIG. 12 the parts have been reversed with the wheel or 
roller 24 carried on the loading platform of the weigh 
device and adapted to cooperate with a cam surface 23 
on the vehicle. 
The effects of the coupling forces between the cars 

on the weighing operation can be minimized by elevat 
ing one or more of the cars both before and after the 
car being weighed. This approach, of course, need not 
be used with the embodiment of FIG. 10. _ 
While the foregoing embodiments are primarily 

adapted for stationary weighing, the same weighing 
devices can be used for in-motion weighing of cars, if 
desired. ' ‘ ‘ 

From the foregoing, it will be appreciated that the 
described weigh device achieves the objects set forth 
above. Thus, the device is easily installed or removed 
and readily transported to any desired location. 
Moreover, and most importantly, the use of a frame 
comprising a pair of beams extending between and 
rigidly supported on the rails permits the weigh device 
to achieve weighing accuracy comparable to stationary 
installations without the drawbacks of such installa 
tions. 

Although the invention has been described with 
reference to certain specific embodiments, either the il 
lustrated embodiments nor the terminology employed 
in describing them is intended to be limiting; rather, it 
is intended to be limited only by the scope of the ap 
pended claims. ' 9 

Having thus described the invention, what is claimed 
Is: 

1. A system for weighing railway guided vehicles and 
including; 

spaced apart rail means adapted to cooperate with 
and support the wheels of a railway vehicle,‘ 

a pair of rigid frame means extending transversely of 
said rail means, 'I , 

said frame means including supporting means at 
either transverse end thereof ' supporting said 
frame means solely on said rail means at points 
spaced from the vehicle engaging surfaces of said 
rail means, _ 

said supporting means cooperating with said rail 
means to permit each of said frame means to move 
withv its associated rail means, and 

load sensing means supported on said frame means 
adjacent to said rail means, 

said load sensing means including vehicle supporting 
means extending longitudinally of said rail means 
and engagable with the vehicle to support said. 
vehicle and signal generating means for delivering 
a signal indicative of the load of said vehicle, said 
signal generating means supporting said vehicle 
supporting means on said frame means. 
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2. The system of claim 1 wherein said vehicle sup 

porting means include roller means for engaging a cam 
surface on the vehicle. 

3. The system of claim 1 wherein said frame means 
includes roller means supported thereon, ‘ 

said roller means being selectively engageable with 
said rail means for supporting said frame means for 
rolling movement along said rail means. 

4. The system of claim 1 wherein said supporting 
means comprises support rails on the interior of said 
rail means, 

said support rails having portions thereof resting on 
the foot of said rail means for rigid support 
thereof, ~ 

said support rails further including support surfaces 
thereon, 

said frame means being supported on said support 
surfaces with said frame means cooperating with 
said support rails to maintain said support rails 
against the interior of said rail means. 

5. The system of claim 1 wherein said supporting 
means comprises end portions on said frame means 
resting on the foot of said rail means and engaging said 
rail means to restrain transverse movement of said 
frame means. 

6. The system of claim 1 and further including means 
cooperating with said frame means for selectively shift 
ing said vehicle engaging means between a vehicle sup 
porting position and an inoperative position. 

7. The system of claim 1 wherein said vehicle sup 
porting means comprises a pair of beams extending 
generally parallel to said rail means, and 

connecting means extending between said pair of 
beams, I 

said connecting means being operative to permit 
relative vertical movement of said beams. 

8. The system of claim 1 wherein said load sensing 
means are shear sensing bending beam type load cells. 

9. The system of claim 1 wherein said vehicle sup 
porting means engagable with the vehicle comprises a 
pair of wheel engaging platforms with one of said plat 
forms being adjacent one of said rail means and the 
other of said platforms being. adjacent the other of said 
rail means, ~ 

said means for delivering a signal comprising a plu 
rality of load sensing devices with a pair of load 
sensing devices supporting one of said platforms 
on said frame means and another pair of load 
sensing devices supporting the other of said plat 
form means on said frame means. 

10. The system of claim 9 wherein said load sensing 
devices are shear sensing bending beam type load cells 
with each of said load cells being supported at one end 
thereof on said frame means; the other end of each of 
said load cells being operatively connected to one of 
said platforms. 

11. The system of claim I wherein said vehicle en 
gaging means comprises a loading platform with por 
tions of said loading platform being positioned to be en 
gaged by the wheels of the vehicle. 

12. The system of claim 11 wherein said rail means 
include a recess in the vehicle engaging surface with 
said portions of said loading platform being positioned 
in said recess. 

13. The system of claim 11 wherein said portions of 
said loading platform extend above the vehicle engag 
ing surface of said rail means. 
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14. The system of claim 4 wherein said portions of 
said loading platform are positioned outside of said rail 
means. 

15. A weighing device for weighing of railway guided 
vehicles comprising; 

frame means adapted to extend between the rails and 
including means for supporting said frame means 
solely on the rails at points spaced from the vehicle 
engaging surfaces of the rails, ’ 

load receiving platform means comprising a pair of 
longitudinally extending spaced apart beams 
adapted to engage and support the vehicle to be 
weighed, 

connecting means extending between said beams 
with said connecting means being operative to per 
mit relative vertical movement of the ends of each 
beam, and _ 

a plurality of load sensing means supported on said 
frame means and operative to produce a signal in 
dicative of the magnitude of an applied load, 

said load sensing means cooperating with said plat 
form means to support said platform means on said 
frame means. 

16. The weighing device of claim 15 wherein said 
means for supporting said frame means comprises a 
pair of support rails each having a surface adapted to 
rest on the foot of said rails. 

17. The weighing device of claim 15 wherein said 
means for supporting said frame means comprises end 
portions on said frame means having a configuration 
adapted to engage and rest on the foot of the rails. 

18. The weighing device of claim 15 and further in 
cluding means for selectively shifting said platform 
means between an operative vehicle engaging position 
and an inoperative position. 

19. The weighing device of claim 15 and further in 
cluding roller means supported on said frame means, 

said roller means being adapted to engage the rails 
and support said device for rolling movement 
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along the rails. 

20. The weighing device of claim 15 wherein said 
frame means comprises a pair of spaced apart beams 
and said load receiving platform means comprises a 
pair of wheel engaging platforms with one of said wheel 
engaging platforms being adjacent one of the rails and 
the other of said wheel engaging platforms being ad 
jacent the other of the rails, - 

said load sensing means comprising a plurality of 
signal generating devices with a pair of signal 
generating devices carried by one of said frame 
beams and another pair of signal generating 
devices being carried by the other of said frame 
beams, 

each of said wheel engaging platforms being sup 
ported by signal generating devices on each of said 
frame beams, whereby each of said frame beams is 
free to follow the movement of the rail on which it 
is supported and said wheel engaging platforms 
can ?exibly adapt themselves relative to position 
and height changes of either of said frame beams, 

21. A device for weighing vehicles which are adapted 
to travel along rail means comprising a pair of rails and 
supports for the rails, said device comprising; 

a first pair of spaced'apart beams adapted to extend 
transversely between the rails and be supported by 
said rail means 

a second pair of spaced apart beams transverse to 
said first pair with each beam of said second pair 
being adapted to be positioned adjacent to one of 
the rails, ' 

load sensing means operatively supporting each end 
of each of said second pair of beams on said ?rst 
pair of beams, and 

means torsionally interconnecting said second pair of 
beams whereby each of said secondpair of beams 
can ?exibly adapt themselves relative to position 
and height changes of said first pair of beams. 

* * * * * 


