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This invention relates to the testing of rails 
in track by ultrasonic vibrations. Such vibra 
tions are generated by an electro-acoustic trans 
ducer in the form of a piezo-electric quartz crystal 
which is electrically energized at high frequency 
and which converts the electric oscillations into 
mechanical oscillations. The quartz crystal is 
mounted on a suitable support which engages the 
rail through a couplant, such as oil, and is moved 
continuously along the rails. This movement, 
however, creates a problem because the rail 
lengths are joined together by joints which allow 
considerable vertical play. As a result, there is 
frequently met the condition where the receiving 
end of the succeeding rail is higher than the end 
of the leaving rail, causing the crystal support to 
strike heavily. At best this causes rapid wear of 
the support, and under the worst conditions can 
cause upsetting and destruction of the entire 
search unit. 

It is the principal object of this invention, 
therefore, to provide means for preventing exces 
sive wear of the support and possible upsetting of 
the search unit because of higher receiving ends 
on succeeding rails. 
Further objects and advantages of this inven 

tion will become apparent in the following de 
tailed description thereof. 
In the accompanying drawings, 
Fig. 1 is a side elevation of a search unit applied 

to a rail, and shows the theory underlying the 
invention. 

Fig. 2 is a side elevation of a car and search 
unit, with means for remedying the condition 
shown in Fig. l. a 

Fig. 3 is a View similar to Fig. 2, showing a 
modi?ed form of the invention. 

Referring to Fig. 1, there is shown a portion 
of one rail of a track. Such rail consists of a 
plurality of rail lengths R, R’ joined together at 
their ends by a joint which comprises a joint bar 
J, bolt B extending through bolt holes, and other 
elements not shown. There is possibility of verti 
cal misalignment of the rail ends, particularly 
under stress of heavy loads, and a condition is 
frequently met where the next or succeeding rail 
R’ has its receiving end slightly higher than the 
leaving end of rail R, as shown in Fig. 1. 
Such a condition as described above is highly 

undesirable in testing rail in track by ultrasonic 
vibrations. In this method of testing, a quartz 
crystal Ill is mounted on a support I i. The sup 
port is usually of plastic material, and a couplant 
such as oil is interposed between the support and 
the rail to facilitate transmission of vibrations 
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into the rail. The crystal and its support consti 
tute a search unit which may be suspended from a 
carriage l 5 by means such as a link 16 pivoted at 
ll to the carriage and at IE to the search unit. 
The carriage is adapted to ride upon the rail sur 
face by means such as wheels [9 and is supported 
on a beam 2!] by means of bolts 2| ?xed to car 
riage l5 and extending loosely through openings 
22 to permit the carriage to adjust itself to the 
contour of the rail surface. Springs 23 normally 
press the carriage toward engagement with the 
rail, while springs 24 interposed between the car 
riage and the search unit press the latter toward 
engagement with the rail. The beam 2!! may be 
pivoted on the front of a car 21 at 28 and can be 
raised and lowered by means of cable 25 and 
pulley 26 on the car. 

In the above arrangement it will be apparent 
that when the condiiton shown in Fig. 1 is en 
countered, and the search unit is travelling in the 
direction of the arrow, excessive wear and damage 
to the search unit can result from striking the 
raised receiving end of rail R’. Therefore to in 
sure that no such projection is encountered in 
the path of the moving search unit, I take ad 
vantage of the fact that there is a certain amount 
of play between the joint bars and the rails joined 
thereby. Such being the case, I provide just 
ahead of the carriage I5 a heavily weighted wheel 
30 which will engage the receiving end of each 
rail just ahead of the search unit and depress the 
receiving end to a point at least flush with the 
leaving end of the preceding rail, and in some 
cases even slightly below such leaving end. The 
weight is applied to the rail in sufficiently close 
proximity to the search unit to give said unit the 
full advantage of the rail depressing effect of 
the weight on the rail. This will insure unop 
posed sliding movement of the search unit from 
one rail to the next. 
In a modi?ed form of the invention, shown in 

Fig. 3, where it is possible to mount the search 
unit on the rear of the car, the entire carriage l5 
may be supported from a rearward extension 32 
on the car 21, sufficiently close to the rear wheel 
35 so as to take advantage of the weight of the 
car in depressing the receiving end of rail R’. 
Having described my invention, what I claim 

and desire to secure by Letters Patent is: 
1. An ultrasonic rail testing device comprising 

a car adapted to travel along the rails, the leaving 
end of each rail being joined to the receiving end 
of the succeeding rail, an ultrasonic search unit 
carried by the car and comprising an electro 
acoustic transducer and a support for said trans 



2,678,559 
3 

ducer adapted to slide along the rail, and means 
for preventing engagement of said support with 
the upwardly projecting receiving ends of the 
rails, said last-named means comprising a weight 
carried by the car in engagement with the rail 
and su?icient to depress the rail end, and means 
for mounting said Weight in advance of said 
search unit. 

2. An ultrasonic rail testing device comprising 
a car adapted to travel along the rails, the leaving 
end of each rail being joined to the receiving end 
of the succeeding rail, an ultrasonic search unit 
carried by the car and comprising an electro 
acoustic transducer and a support for said trans 
ducer adapted to slide along the rail, and means 
for preventing engagement of said support with 
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the upwardly projecting receiving ends of the 
rails, said last-named means comprising a weight 
carried by the car in engagement with the rail 
and suf?cient to depress the rail end, and means 
for mounting said weight in advance of said 
search unit and in su?iciently close proximity to 
give the search unit the full advantage of the rail 
depressing e?ect of the weight on the receiving 
end of the rail. 
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