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(C. i5-83) 6 (Caims. 

In testing rails for flaws from a moving car, 
a detector unit is used which travels on or close 
to the rail under test. In going to and from a 
place of test when the detector unit is not being 
used, the car is said to be traveling light and 
the detector unit is raised a substantial distance 
above the rail so that the car may travel at high 
speeds without danger that the unit or its mount 
ing will become fouled in switches, frogs and the 
like. 
The principal object of this invention is to pro 

vide a detector unit mounting which not only 
enables the unit to be raised from and lowered to 
the rail in the customary manner, but also in 
sures that the unit will properly engage the rail 
when the unit is lowered, and maintain its posi 
tion on the rail, adapting itself to differences in 
track gauge, high and low spots in the rail, ex 
cess wear on the edge of the rail, and other track 
conditions which are commonly encountered. 
The improved mounting and positioning of the 

paint gun also constitutes an object of this in 
vention, and as the disclosure proceeds, still fur 
ther objects and advantages will become apparent 
as the description is read in conjunction with the 
accompanying drawings, in which: 

Fig. 1 is a side view of a typical test car en 
bodying the present invention. 

Fig. 2 is a side view of the pick-up control 
apparatus chosen for illustration of the invention. 

Fig. 3 is a rear elevation of the Same. 
Fig. 4 is a sectional view taken approximately 

on line 3-3 of Fig. 2 with the air cylinder partly 
broken away. 

Fig. 5 is a view similar to Fig. 3 but showing 3 
the apparatus in raised position, the dotted lines 
also showing the position in initially striking the 
rail. 

Fig. 6 is a sectional view taken substantially On 
line 6-6 of Fig. 3. 

Fig. 7 is a perspective view of the elevating 
flane. 

Fig. 8 is a detail sectional view showing the 
universal mounting of the paint gun. 
A preferred embodiment of the invention has 

been shown in the drawings and will hereinafter 
be described, all as required by Sec. 4888 of the 
Revised Statutes, but the appended claims are 
not to be limited by the specific disclosure unless 
required by the prior art. 

the application of the detector unit and mount 
ing of this invention to a test car is shown in 
Fig. 1, in which the car is indicated generally 
atio and comprises a house body mounted on 
an under-frame 2 having front and rear wheels 
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i3 and 4, respectively. The car normally oper 
ates in the direction indicated by the arrow with 
the car driver sitting in a seat 5 at the forward 
end of the car, and the engineer in charge of 
tests sitting in a seat. 6 at the rear of the car. 
Since this invention is concerned only with the 

detecting unit and its support, it is sufficient to 
say that suitable means are provided on the car 
for preparing the rail under test for the detect 
ing unit, Which preferably, includes One or more 
induction coils. In the embodiment of the in 
vention shown in Fig. 1, electromagnets 7 and 
3 are provided for conditioning the rail and 

serve to polarize the faces of fissures in the rail 
so that when the detector unit passes over the 
fissure, the magnetic field. Surrounding the rail 
adjacent to the fissure produces an electrical im 
pulse in the detecting coils which is suitably am 
lified and recorded for observation by the en 

ineer in charge of tests. 
The detector unit 9 is supported by a mount 

generally indicated at 29, which includes angle 
irons 2 forming a slideway 22 in which an ele 
wating frame 23 operates. The elevating frame 
23 is seen best in Fig. 7, and its function is to 
raise the detector unit 9 from the rail. When not 
in use or to lower it onto the rail. When the rail 
is to be tested. 

Adjustable attachment of the mount 
As seen best in Fig. 3, the entire apparatus of 

this invention is preferably supported by the lon 
gitudinal Sills 25 of the car. To these longitudi 
nal sills two pairs of Spaced angle irons 26 are 
secured as by bolts 2, the spacing of the angle 
irons being seen best in Fig. 2. The mount is sus 
pended from the angle irons 26 by hangers. 28 
which rest on the angle irons 26 and are secured 
thereto by bolts 29 extending between the angle 
irons of each pair. Before the bolts 29 have been 
tightened it is apparent that the mounting may 
be slid, along the angle irons 26 for adjustment 
in a direction transverse to the rails. The entire 
unit may be adjusted downwardly by . Omitting 
shins 39 between the hangers 28 and the angle 
irons 26 or upwardly by omitting the shims 3 
between the angle irons 23 and the longitudinal 
sills 25. This manner of attachment makes re 
placement of the entire mount quite simple, and 
the adjustability facilitates fitting the mount 
propelly to any car to which it is applied. 

Elevating Structure 
The angle bars 2 are secured directly to the 

hangers 28. Both the angle bars 2 and the 



2 
hangers 28 may be spaced apart at their tops 
the distance desired for the slideway 22 by means 
of a top plate 32 to which the hangers 28 and 
the angle bars 2 may be firmly bolted. 
The elevating frame 23 is of U-shape, the 

legs of the U being of T-shape in cross Section. 
The head of the T forms an inner flange 35 
and the leg of the T forms a slide flange 36 
operating in the slideway 22. 
The elevating frame 23 is operated in its up 

ward and downward movement by a piston rod 
40 secured to a piston 4 in a double acting air 
cylinder 42. Compressed air may be admitted to 
the bottom of the cylinder through a hose 43 
to raise the elevating frame 23, or to the top 
of the cylinder through a hose 44 to lower the 
elevating frame 23. The frame is adjustably 
counterbalanced by coil springs 45 stretched be 
tween the top plate 32 and the bottom of elevat 
ing frame 23. The tension of the Springs 45 may 
be regulated by turnbuckles 46 for a purpose de 
Scribed below. 
The elevating frame 23 carries a pair of ele 

wating arms or hooks 50 which, when the elevat 
ing frame 23 is raised, raise the detector unit 
9 through any suitable intermediate structure 
such as a swinging frame or upper carriage 
including cross bar 5 and swing bars 52, seen 
best in Fig. 2, and raised by hooks 50 to the 
position shown in Fig. 5. The swing bars 52 
are mounted on brackets 53 by means of a slot 
54 in each swing bar and a bolt 55 in the bracket 
53. Bolts 56 and 57 secure each of the brackets 
53 to both of the angle bars 2 near the lower 
ends thereof, thereby serving not only to support 
the bolt 55 but also to space the angle bars 2 
apart rigidly to form the slideway 22. The ele 
vating arms 50 are formed in the shape of hooks 
having the lowermost point of the seat thereof 
in a vertical plane passing through the bolts 55 
With the result that when the elevating hooks 
50 are lowered the swing bars 52 are lowered 
directly downwardly in a line perpendicular to 
the plane of the track. 

Detector carriage 
The main or lower detector carriage 6 is piv 

otally secured to the lower ends of the SWing 
bars 52 in any suitable manner as by bolts 59. 
This carriage has its ends provided With sleds 
61 or equivalent devices which are adapted to 
ride on the head of the rail 62, being tested, the 
bolts 59 permitting the carriage 60 to tilt to a C 
commodate itself to variations in rail contour. 
The test position of the carriage 60 is seen best 
in Fig. 3. The sled 6 is formed of wear re 
sistant material, such as stainless steel, and is 
longitudinally slotted to form parallel runners 63 
and 64. A gauge runner 65, of considerable 
length, is fastened to the two ends of the car 
riage 60 and slides on the gauge (inner) side 
of the rail 62 to position the detector unit 9 
laterally with respect to the rail. The Separa 
tion of the rail head runners 63 and 64 by a 
Wide longitudinal slot or groove 66 insures stabil 
ity of the carriage 60 by causing it to rest on 
the rail head along two widely spaced lines. It 
should be understood that the rail head is some 
what convex in contour, and therefore if the 
groove 66 were not provided the resulting single 
runner Would be likely to contact the rail along 
only one line about the center of the rail with 
the result that the carriage 60 would rock from 
side to side about this line, thereby increasing 
the chances of false indications. 
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Two-movement engagement 

In some cases heretofore the mechanical con 
trol means has moved the sled in a doWinWard 
and outward direction. So as to press it simul 
taneously against both the top and the gauge side 
of the rail. This has required undesirable ac 
curacy in designing and positioning the apparatus 
and there was danger that the sled would not 
strike the rail properly if it were lowered While 
the car was on a curve. According to the pres 
ent invention the movement in a downward and 
outward direction has been dispensed with, and 
the sled is first lowered in a perpendicular direc 
tion until it strikes the rail with Sufficient lateral 
tolerance to avoid the necessity for extreme ac 
curacy and to prevent trouble on curves, and it is 
then pressed outwardly until the gauge runner 
strikes the gauge side of the rail. Thus, as the 
hooks 5 lower the Swing bars 52 and the de 
tector carriage 6) thereon, the carriage 60 Will 
normally strike the rail in approximately the 
dotted line position shown in Fig. 5, the position 
of the hooks 50 at this instant also being shown 
in dotted lines. 

It will be observed that there is no attempt to 
shift the carriage in a downwardly and out 
Wardly direction directly toward the rail with 
the resultant danger of missing the mark. As a 
matter of fact, it is preferred that the lateral 
position of the mounting be so adjusted before 
tightening bolts 29 that the gauge runner 65 
may be initially positioned an inch and a half 
inside of the average position of the gauge side 
of the rail head. Furthermore, the sled 6 is of 
such width that the runner 63 will overlap the 
rail by at least an inch and a half when the 
runner strikes the rail. Thus, there is provided 
an inch) and a half tolerance in either direction 
which is enough to take care of all ordinary 
variations in track condition, such as may be 
found especially along curves in the track. Of 
course, larger or smaller tolerances may be used 
if desired. The detector mounting should be 
positioned closely enough to a wheel SO that its 
lateral movement with respect to the rails as it 
goes around curves Will be a minimum. Further 
more, it will be observed that the elevation of 
the curves does not adversely affect the meeting 
of the detector carriage 6) and the rail 62 Since 
the entire car and likewise the detector mounting 
shifts in accordance with the elevation of the 
curve. In other words, the hook 50 drops the 
Swing bars 52 in a direction perpendicular to the 
plane of the track, whatever this plane may be 
due to curve elevation. 
After the hocks 5 lower the swing bars 52 and 

carriage in to the position shown in dotted lines 
in Fig. 5, the hooks 5 a continue downwardly with 
the elevating frame 23 So as to permit a free 
swinging movement of the swing bars 52. After 
the elevating frame 23 has continued its down 
Ward movement for a given distance, Jateral ex 
tensions thereon engage cam or bell crank 
evers (preferably through an adjustable screw 
2) rotatably carried by the bolts 57 on the 

brackets 53 and rotate these levers if until they 
engage the Swing bars 52 or wear plates 73 there 
on, and swing the swing bars 52 outwardly to 
slide the detector carriage 60 from the position 
shown in dotted lines in Fig. 5 to the position 
shown in Fig. 3, in which position the gauge run 
ner 65 strikes the gauge side of the rail and pre 
Vents further movement. The groove 66 is 
shaped With a sufficiently gentle slope on the side 



adjacent to the runner 64 so that the lateral 
movement of the sled 6 into its test position is 
facilitated. 

Adjustment of lateral force 
The lateral force applied to the sled 6f through 

the cam levers 7 can be regulated by adjusting 
the tension-on the counterbalance springs:45, this 
itension being adjusted by means of the turn 
buckles 46. As a matter of practice at the pres 
ent time it is preferred to provide two sets of 
springs 45 which can be interchanged and which 
With the adjustment provided by the turnbuckles 
46 will cause the cam levers 7 to press the sled 
6 outwardly with a force of anywhere from 
about 1.3 to 11 pounds so as to provide plenty of 
leeway for satisfactory adjustment. Of course, 
the strength required in the springs to provide a 
given lateral force will depend on the weight of 
the parts and on the amount of air pressure uti 
lized in the cylinder 42, -90 pounds being a com 
In On preSSure, 
As the lateral force applied to the SWing bars 

52 increases it is necessary to make some pro 
vision to prevent this force from Sweeping the 
sled 6 off of the rail 62, it being observed that a 
sufficient force exerted laterally on the swing bars 
52 could simply push them further outwardly 
from the position shown in Fig. 3, the carriage 60 
overturning or tilting sufficiently about the bolts 
59 to permit the gauge runner 65 to clear the rail 
head. The carriage 60 must be capable of piv 
oting to accommodate itself to the rail but it is 
restrained against Such overturning by Springs 
75 which, as seen best in Fig. 4, exert a pressure 
On the carriage 6 through rods 76 which slide in 
a bracket 77 against which the springs 75 react. 
The bracket 77 is rigidly secured to the SWing 
bars 52. Nuts 78 on the upper ends of rods 16 
may be adjusted to limit the movement of the 
carriage 60 under the influence of the Springs 75. 
Thus, when the carriage 60 is not resting on the 
rail it will assume a slightly tilted position as 
shown in Fig. 5. The strength of the Springs 75 
can be adjusted by nuts 79 screwing on the rods 4, 
76 and should be adjusted for proper operation 
with whatever lateral force is exerted on the 
swing bars 52. In other words, the springs 75 
should be sufficiently strong to prevent the car 
riage 60 from being tilted away from the rail by 
SWing bars 52 and should be Weak enough so that 
these Springs Will not themselves tilt the car 
riage 60 away from the rail in the opposite direc 
tion. Furthermore, the forces should be So bal 
anced that the gauge runner will engage the rail 
head with as even pressure as possible so as to 
minimize wear on the runner. The downward 
force exerted through the swing bars 52 of course 
gives a great deal of leeway in this respect, and 
so it is easy to adjust the springs 75 so as to in 
sure a steady, firm contact between the sliding 
carriage 60 and the rail. 

It will be observed that the two bolts 12 may 
be adjusted independently of One another SO aS 
to equalize the lateral forces exerted on the two 
swing bars 52 by the bell crank leversif. There 
is enough play between the elevating frame 23 
and the angle irons 2: for the frame 23 to tilt 
sufficiently to maintain pressure on both ends of 
the gauge runner 65 even when going around 
curves. There is, however, some reduction of 
pressure due to the semi-rigidity of the Swing 
frame including the swing bars 52 and the cross 
bracket 77. In other words, when the rail de 
parts from parallelism with the car, the bracket 
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7 tends to hold the gauge runner; 65 in parallel 
ism with the car so that the actual pressure of the 
two ends of the gauge runner on the rail be 
comes unequalized. This reduction in lateral 
pressure tends to prevent pressing the forward 
end of the runner behind a slightly open switch 
point, as has happened quite frequently in the 
past. Such occurrences are further prevented by 
providing an elongated runner as seen clearly in 
Fig. 2. A single gauge runner preferably spans 
..the distance between the two sleds 6f and even 
extends beyond each of them. In the past the 
practice has been to use a shorter runner with 
independent lateral pressure on the two ends 
thereof with the result that the runner would 
turn out of parallelism with the car very readily, 
permitting its front end to duck into a slight re 
CeSS in the rail adjacent a SWitch point or the 
like and hence run behind or catch on the switch 
point if it should not be absolutely tight against 
the rail. - 

Paint gun mounting 
It is desirable to provide a paint gun 80 for 

shooting a Spot of paint on the rail to mark it 
whenever a flaw is detected. According to the 
present invention this paint gun 8 is mounted in 
close aSSociation with the detector carriage 60, 
being carried by the bracket 77. It is desired that 
the gun 8 be fully adjustable so as to permit it 
to be so directed as to position the paint spot 
accurately on the rail to indicate the position of 
the flaw and to be visible to the engineer riding 
in the seat f6. It should be understood that there 
is necessarily a slight time lag between the im 
spulse that is initiated when the detector unit 9 
paSSes Over a flaw and the actual operation of 
the paint gun. Careful adjustment of the aim of 
the gun 80 in a forward or rearward direction 
Will COrpensate for this lag. Such forward and 
rearward adjustment, however, may require a 
vertical adjustment in order to insure that the 
paint Spot will be visible from the car. This uni 
Versal adjustment is accomplished best as seen 
best in Fig. 8. The gun 80 is carried by a split 
ring clamp 8 which is provided with a spindle 
82 which, upon loosening of nut 33, permits rota 
tion of the gun 80 to Spray forwardly or rear 
Wardly along the track. The spindle 82 operates 
in a knuckle bracket 84 having a spindle 85 
which permits rotation of the gun about the axis 
of the spindle 85 to Spray at a higher or lower po 
Sition on the rail. The spindle. 85 operates in a 
bushing 86 which is rigidly mounted on bracket 
it. The paint gun is supplied with compressed 
air through a hose 88, and the paint which is thus 
maintained under pressure may be released by 
magnetically. Operated valves, not shown. 
One advantage of mounting the paint gun 80 

adjacent to the detector carriage is in assuring 
accuracy of the location of the paint spot on the 
rail. i.here is no chance for variation inasmuch 
as the carriage rests directly on the rail and is 
accurately positioned with respect thereto by the 
runners 63, 64 and 65. Another advantage of this 
mounting of the paint gun is that when the de 
tector carriage is raised While the car travels 
light, the paint gun will also be raised so that 
both will be out of the way. The weight of the 
paint gun may tend to cause some irregularities 
in the operation of the mount and, if so, it may be 
counterbalanced by an equal weight positioned at 
the opposite end of the bracket 77. 

It may be mentioned at this point that the de 
tector carriage and the paint gun may both be 
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held in the raised position, when desired, by 
hooks 9 carried by the angle irons 26 and Oper 
ated by the rod 9 f. The hook 90 is So positioned 
that when the elevating hooks 50 raise the bar 
5 to its uppermost position, this bar may be en 
gaged by the hook 99 so that the air pressure 
may be released from the cylinder 42 without 
danger that the mechanism will drop. With hook 
9 in the position in which it is shown in Fig. 3, 
the detecting apparatus may be raised and low 
ered, as when passing over a Switch, without be 
ing engaged by the hook 90. However, when the 
car is running light from one testing position to 
another, the detecting apparatus may be latched 
in raised position by moving the hook 96 in a 
counterclockwise direction (Fig. 3) by actuation 
of the rod 9. 

Freedon. Of no eme12t 
One very important advantage of the construc 

tion shown in the freedom with which the Swing 
bars 52 and the carriage 60 carried thereby may 
swing inwardly or outwardly as rail conditions 
may require. Thus, if the gauge runner 65 should 
catch on a switch point, a frog or the like, it can 
Swing the movable portion of the detector aSSem 
bly as far as necessary in either direction to paSS 
over the rail which it has erroneously followed. 
It is then merely necessary to operate the cylinder 
42 to raise the apparatus approximately to the 
position shown in Fig. 5 and then lower it again 
onto the rail. 

If the frog or switch point carries the unit 
outwardly it is obvious from inspection of Fig. 3 
that there is nothing to obstruct the outward 
movement, and in fact after the detector Swings 
back over the rail it has followed, it will be held 
safely outside of the rail on which it belongs by 
the bell crank levers 7 , thus protecting it from 
injury. Even if the rail which the gauge runner 
65 follows runs inwardly from the proper rail 
there is sufficient freedom of movement since the 
SWinging parts can SWing into the dotted line 
position Shown in Fig. 3, at which point the tops 
Of slots 54 will Strike the bolts 55 and, although 
further swinging movement would be permitted, 
the carriage 60 will now be held Sufficiently high 
to clear the rail 62' which it has erroneously foll 
lowed. If necessary, the sides of the sleds 6 may 
be tapered at their ends to prevent their catching 
on any obstructions on the inside of the rail as 
the carriage SWings down against the rail on 
Which it belongS. 

Adjustment of detector unit 
The detector unit 9 may be accurately posi 

tioned a slight distance above the rail by means 
of nuts 95 which limit the downward movement 
of the unit 9. The unit 9 is normally held at 
the limit of its downward movement by the 
Springs 96 but it may be pressed upwardly 
against these Springs in the event of encounter 
ing an irregularity on the rail surface. The nuts 
95 may be adjusted independently to position the 
unit 9 with the desired parallelism. With respect 
to the rail. Lateral adjustment of the unit 9 
with respect to the rail may be accomplished by 
loosening screws 97 which extend through slots 
in the flanges 98 of the housing of detector unit 
f 9. 

Preferred materials 
It is desirable that the materials used in the 

mount be of such nature that they will not form 
a magnetic path between the longitudinal sills 
25 of the car and the rail. 
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should be non-magnetic or of Such low perme 
ability that the flux passing through them will 
be negligible. To this end it is preferred that 
either bronze or brass be used wherever they are 
strong enough and that stainless steel be used 
elsewhere, and furthermore that there be no con 
tinuous path even through stainless steel from 
top to bottom. The frame 23 and the carriage 60 
may be cast bronze. The sleeve members of the 
turnbuckles AS may be formed of braSS as may 
be the box 9 of the detector unit since it does 
not ordinarily touch the rail and is therefore 
free from Wear. The Swing bars 52, the bracket 
TT, the angle bars 2 and the hangers 28, and if 
desired even the angle irons 26, may all be made 
of stainless steel. 
Although the sleds 6 are formed of stainless 

steel, the gauge runner 65 is preferably formed 
of phosphor bronze, the wear thereon being con 
siderably less since it does not have to support 
the weight of the carriage 60 and associated 
parts. The cover 99 of the housing of the de 
tector unit 9 will of course be formed of Some 
Such insulating material as "Bakelite' to insu 
late and support the terminals extending there 
through, or insulating bushings may be used with 
a cover of some other material. 

Operation 
Assuming the apparatus to be in the position 

shown in full lines in Fig. 5 with the hooks 90 
unlatched, air may be admitted to the top of 
cylinder 42 by manual control exercised within 
the car. The compressed air in cylinder 42 low 
ers the elevating frame 23 with its hooks 50, thus 
permitting the Swing bars 52 and the detector 
carriage 60 to drop to the position shown in 
dotted lines in Fig. 5. Further movement of the 
frame 23 under the influence of the compressed 
air first lowers the hooks 50 to a position well 
below the cross bar 5 so as to permit freedom 
of movement of this bar and of the Swing bars 
2. The further movement of frame 23 operates 
through its extensions 70 and the adjustable 
screws 2 to rotate the bell crank levers 7 f from 
the position shown in Fig. 5 to the position shown 
in Fig. 3, thus pressing the swing bars 52 out 
wardly and shifting the carriage 60 laterally on 
the rail until the gauge runner 65 strikes the 
gauge edge of the rail, as seen in Fig. 3. 

It will be observed that no component of the 
force as applied to the carriage 60 is upward, and 
hence there is no force tending to cause the car 
riage 60 to jump a rail. It will also be observed 
that the carriage is free to rock laterally by pivot 
ing about the bolts 59 so that the spaced run 
ners 63 and 64 will cause it to slide firmly along 
the rail. The flexibility of the swinging frame 
including the Swing bars 52 and the cross bracket 
it will permit a slight longitudinal rocking of 
the carriage 60 to enable it to ride over slight 
rail irregularities as smoothly as possible. The 
application of the downward pressure by the 
SWing bars 52 near the ends of the carriage 60 
minimizes any longitudinal rocking of the car 
riage due to bouncing of one end thereof. 
Because of the use of the relatively long 

gauge runner 65 and because of the mounting 
which tends to prevent such runner from depart 
ing too far from parallelism with the car, the 
galuge runner 65 will almost always keep the de 
tector carriage 60 on the right rail. In case the 
runner 65 should follow the wrong rail, however, 
no injury to the apparatus will develop because 

In other Words, they 75 the Swing bars 52 are free to swing in either di 
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rection as far as necessary to follow the rail un 
til, as the result of the upper end of the slot 54 
coming to rest on the bolt 55, the downward 
movement of the swing bars is arrested with the 
result that the carriage 69 is enabled to clear 
the top of the rail as seen in dotted lines in Fig. 
3. It is then merely necessary to reset the car 
riage onto the rail by admitting air to the bottom 
of cylinder 42 to raise the movable portions of 
the apparatus and again admitting air to the top 
of cylinder 42 to lower the carriage 60 onto the 
rail and laterally thereon as before. When air 
is admitted to the bottom of cylinder 42, it raises 
the elevating frame 23, which first releases the 
bell-crank levers if by removing the bolts 2 
therefrom, and then raises the elevating hooks 
50 into engagement with the cross bar 5, which 
slides to the bottom of the upper side of the 
hook 50, thus shifting the Swing bars 52 to the 
vertical position. Further movement of the 
frame 23 and hooks 50 raises the swing bars 52 
and carriage 6 to approximately the position 
shown in Fig. 5. If the car is going to travel 
light for a considerable distance, the hook 9 will 
be operated by the connecting rod 9 f to hook 
under the cross rod 5i and hold the Swing bars 
52 and carriage 60 in its raised position inde 
pendently of the compressed air. 
The paint gun 89, Which is operated automati 

cally to mark the rail when a flaw is detected, is : 
raised and lowered With the carriage So that it is 
accurately positioned jointly therewith and so 
that it is raised to a safe position when the car is 
traveling light. 

claim: 
1. In a device of the class described a rigid 

support structure adapted to be secured to the 
under side of the car, an elevating unit slidably 
carried by the support structure, means for verti 
cally reciprocating the elevating unit, a SWing 
frame also slidably carried by the support struc 
ture and adapted to be engaged and lifted by the 
elevating frame, track engaging means carried by 
the SWing frame and adapted to rest on a rail 
Substantially inside of the normally expected po 
sition as the swing frame is lowered by down 
Ward movement of the elevating frame, and 
means operated by the elevating frame after fur 
ther downward movement to press the Swing 
frame laterally, and additional rail-engaging 
means adapted to strike the edge of the rail and 
limit the lateral movement to properly position 
the first named rail engaging means with respect 
to the rail. 

2. A device of the class described including 
support means adapted to be secured to the under 
Side of a car, elevating means vertically movable 
on said support means, a Swing frame also verti 
cally movable on said support means and adapted 
to be raised and lowered by the elevating means, 
track engaging means pivoted to the swinging 
means at the bottom thereof, and means operated 
by the elevating means after it has lowered the 
swinging means to the track to press the SWinging 
means laterally. 

3. A device of the class described including 
support means adapted to be secured to the under 
side of a car, elevating means vertically movable 
on said support means, a swinging means also 
vertically movable on said support means and 
adapted to be raised and lowered by the elevating 
means, track engaging means pivoted to the 
swinging means at the bottom thereof, means Op 
erated by the elevating means after it has lowered 
the swinging means to the track to press the 
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swinging. means laterally, and adjustable means 
for regulating the lateral pressure exerted on the 
swinging means. 

4. A device of the class described including 
support means adapted to be secured to the un 
der side of a car, elevating means vertically mov 
able on said Support means, a swing frame also 
vertically movable on said support means and 
adapted to be raised and OWered by the elevating 
means, track engaging means pivoted to the 
Swinging means at the bottom thereof, and means 
operated by the elevating means after it has low 
ered the SWinging means to the track to press the 
swinging means laterally, adjustable means for 
regulating the lateral pressure exerted on the 
SWinging means, and adjustable means between 
the SWing means and the track engaging means 
for opposing the tendency of the lateral force on 
the Swing means from overturning the track en 
gaging means and sweeping it off of the rail. 

5. In a device of the class described rigid sup 
port means adapted to be secured to the under 
side of a car, a SWing frame mounted thereon and 
movable with respect thereto, both vertically and 
with a lateral swing movement, a detector unit 
carried by the Swing frame and adapted to be 
positioned adjacent to a rail, and reciprocating 
means carried by the rigid support means and 
adapted to engage the frame to raise it and lower 
it and to move sufficiently far from the frame to 
permit it to swing. 

6. In a device of the class described, track en 
gaging means, an intermediate means carrying 
the track engaging means and supported for both 
Vertical and lateral movement by a suitable sup 
port structure, means for limiting the downward 
movement of the intermediate means; the lateral 
movement of the intermediate means being suffi 
ciently unrestricted so that if the track engaging 
means follows the Wrong track it may ride over 
said track when it reaches the limit of its down 
ward movement. 

7. In a device of the class described, a detector 
unit, a carriage for the detector unit adapted to 
rest on the rail to position the detector unit ver 
tically With respect to the rail and including 
Spaced sleds in front of and to the rear of the 
detector unit, and a single elongated gauge run 
ner Spanning the distance between the sleds and 
extending forwardly and rearwardly thereupon 
and adapted to engage the edge of the rail for 
positioning the detector unit laterally With respect 
thereto. 

8. In a device of the class described, a detector 
unit, a carriage unit including runners adapted to 
engage the head and gauge side of a rail to posi 
tion the detector unit adjacent the rail, one of the 
runners being a single gauge runner extending a 
substantial distance forwardly and rearwardly 
from the detector unit, means effective at points 
in front of and behind the detector unit for 
thrusting the carriage laterally, With the pressure 
at both points normally balanced, and means 
tending to maintain the carriage in parallelism 
with the car from which it is supported in spite 
of minor Wariations in the rail. 

9. In a device of the class described, a detec 
tor unit, a carriage unit including means adapt 
ed to slide on the rail ahead of and behind the 
detector unit, and pressure means carried by a 
car and engaging the carriage unit at Spaced 
points in front of and behind the detector unit 
and effective at said points for exerting a pres 
sure on the carriage unit toward the rail for 
minimizing bouncing of the carriage unit, the 
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pressure means including a frame through which 
pressure is exerted at both of the Spaced points 
having sufficient rigidity So that pressure is 
shifted toward either of said points which is 
raised above the other point as when one end of 
the carriage is bounced from the rail. 

10. In a detector carriage of the class de 
scribed, an upper carriage, a lower carriage 
adapted to ride upon a rail, means for raising 
both carriages from the rail, and an inclined re 
Silient connection between the two carriages for 
transmitting a doWinWard and out Ward force to 
the lower carriage on a line intersecting that 
portion of the rail head lying on the gauge side 
of the rail center line. 

11. In a detector carriage of the class de 
Scribed, an upper carriage, a lower carriage, an 
inclined resilient connection between the two 
carriages for transmitting a downward and out 
Ward force to the lower carriage, and an arm on ; 
the upper carriage adapted to engage the rear 
part of the lower carriage for pushing the lat 
ter carriage along the rail. 

12. In apparatus for detecting flaws in rail, a 
cal, a detector carriage adapted to ride on the 
rail, Said carriage including an upper carriage 
and a lower carriage, means for Supporting the 
detector carriage for lateral movement relative 
to the rail, means cooperating With said support 
ing means for locating the detector carriage for ; 
downward movement toward the rail, means 
Controlling Said Supporting means for locating 
the detector carriage in its operative position 
On the rail, and resilient means acting between 
the upper carriage and the lower carriage and 
Opposing Said Controlling means for holding said 
detector carriage laterally in its operative posi 
tion. On the rail under pressure. 

13. Apparatus for detecting flaws in rail, a car, 
a detector carriage, means for mounting the de- 4 
tector carriage on the car whereby it may be 
raised from and lowered to the rail, said car 
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riage comprising an upper carriage, a lower car 
riage, means for joining the upper and lower 
carriages including a resilient element between 
the two carriages, and means for applying a later 
all force to the upper carriage and transmitting it 
through Said joining means to the lower carriage 
to urge the latter against the gauge edge of the 
rail. 

14. A detector car, a carriage having a gauge 
runner adapted to locate it with respect to the 
l'ail, means for movably supporting the carriage 
on the car, means for raising and lowering the 
carriage, means for moving said supporting 
means OlutWardly to move the gauge runner 
against the gauge edge after the carriage is low 
ered, and means for moving said supporting 
means OutWardly an additional amount whereby 
a resultant downward and outward force is ap 
plied to the carriage. y 

15. In combination with a rail car, a carriage 
adapted to be Suspended on the car and moved 
along the rail Surface, said carriage comprising 
an upper carriage and a lower carriage, and 
means for transmitting a lateral force outwardly 
tOWard the l'ail from the upper carriage to the 
lower carriage, said means including a stop for 
limiting the lateral angular relationship be 
tween the upper and lower carriages. 

16. Apparatus of the class described, a car, a 
detector carriage mounted on the car and being 
capable of lateral movement with respect to the 
car, means for raising the carriage from and 
lowering it to the rail, said carriage including 
Spaced front and rear sleds with a detector unit 
Suspended from the carriage intermediate to the 
Sleds and an elongated side runner attached to 
the carriage and curved at its end upwardly and 
away from the gauge rail edge, said runner hav 
ing its rail engaging surface of substantially 
greater length than the combined rail engaging 
Surfaces of the sleds. 
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