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This invention relates to rail flaw detector 
mechanism of the type employed on the Sperry 
rail flaw detector cars. Such cars are provided 
with means for energizing the rail by passing elec 
tric current through the rail to establish an elec 
tromagnetic field surrounding the same, and ex 
ploring the field irregularities caused by the pres 
ence of internal defects within the rail. For such 
exploration purposes one or more pairs of induc 
tion coils are passed along the rail head at a Con 
stant distance therefrom, the coils of each of Said 
pairs being arranged in tandem-lengthwise of the 
rail and oppositely connected so that normally no 
differential E. M. F. is generated even when the 
current supply changes, or the distance of the 
coils above the rail head is varied, because both 
coils respond equally and oppositely. On entering 
a region of flaw, however, each coil in succession 
cuts a different number of lines of force from that 
cut by the other coll to generate a differential 
E. M. F. which, after being suitably amplified, is 
caused to operate indicators such as a pen on a 
moving chart within the car and a paint gun 
for squirting paint on the rail in the region of 
fiaW. 
From the above description of the operation of 

the Sperry rail flaw detector mechanism, it will 
readily be understood that at a rail joint which 
consists of angle bars, bolts, etc., in addition to. 
the rail ends, the flux surrounding the joint is in 
creased in density, and therefore the leading coil 
of a pair of detector coils, on approaching the rail 
joint, will encounter an electromagnetic field of 
increased flux density to cause the generation of a 
differential E. M. F. in the same manner as an 
internal defect. Similarly, on leaving the rail 
joint there would be generated a differential 
E. M. F. which is not due to an internal defect. 
Since this is undesirable, the Sperry rail flaw de 
tector cars are provided with joint cutout fingers 
such as shown in my Patent No. 2,069,030, granted 
January 26, 1937, positioned in advance and to 
the rear of the detector unit so as to cut out the 
indicating mechanism when the leading coil of 
the detector mechanism reaches the increased 
flux density caused by the joint, and to maintain 
said indicating mechanism ineffective until the 
last detector coll has passed beyond said region 
of increased flux due to the rail joint. 

Since the coils are arranged in tandem and the 
cutout mechanism begins to function when the 
leading coll approaches the region of increased 
flux caused by the rail joint and remains effective 
until the last coil has passed beyond the region 
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2 
necessarily a portion of rail adjacent each end 
of the angle bar which remains untested, and in 
these untested regions internal rail fissures some 
times occur. The length of these untested por 
tions is equal to the distance between the rail 
joint end and the leading coil occupied by the 
region of increased flux due to the rail joint, plus 
the overall distance of the coils. It is the princi 
pal object of this invention therefore, to provide 
means which will enable a rail flaw detector 
mechanism. Such as that employed on the Sperry 
rail flaw detector cars to test closer to the rail 
joints than has heretofore been possible, that is 
to Say, the indicating means is rendered ineffective 
for a shorter distance at each end of the angle 
bar than is at present possible. 

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 portion of a rail 

fissure detector car having my invention applied 
thereto. 

Fig. 2 is a wiring diagram of one embodiment 
of my invention. 

Fig. 3 is a wiring diagram of a modified form 
of my invention. 
Referring first to Fig. 1, there is shown the main 

carriage 0 of a Sperry rail fissure detector car. 
The carriage is suspended from a car body not 
shown, within which there is a generator which 
Supplies current to front and rear sets of current 
brushes f. The carriage rides on the rail R on 
wheels 2. Suspended from the main current 

5 brush carriage 0 is a detector carriage 5 which 
rides on the rail by means such as wheels 6, said 
detector carriage being supported on the main 
carriage to by means such as bolts extending 
loosely through openings 8 on the main carriage 
So as to provide a certain amount of universal 
movement to permit the detector carriage to align 
itself in accordance with the variations in the 
contour of the rail. The detector carriage 5 car 
ries a housing 20 within which are mounted a plu 
rality of induction coils such as A and B. By the 
arrangement just described, the coils A and B 
will maintain their parallelism with the rail sur 
face and will normally cut a constant number of 
lines of force in the electromagnetic field set up 
around the rail R by the current passing between 
sets of brushes . On entering a region of flaw, 
first coil A and then coil B will cut a different 
number of lines of force, and this difference in the 
number of lines of force cut by the detector coils 

of increased flux caused by the rail joint, there is 55 is utilized to operate a recorder in the form of a 
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pen N on a chart C within the car body, and also 
to energize a paint gun relay to spray paint on the 
rails in the region of the flaw. 
As stated in the introduction hereto, it has 

heretofore been the practice to make coils A and 
B of equal inductance, and to connect them in 
series opposition so that variations in the current 
supply or variations of the height of the detector 
housing 20 relative to the rail surface which 
affected both coils, would affect them equally and 
oppositely, and thus no differential E. M. F. would 
be generated. However, on entering a region of 
flaw, first one and then the other coil would 
cut a number of lines of force different from the 
number cut by the other coil, and thus generate 
a differential E. M. F. One of the difficulties 
inherent in this system is that presented by rail 
joints. Referring to Fig. 1, it will be seen that a 
rail joint J joining the rail ends and comprising 
an angle bar and bolts sets up a variation in the 
electromagnetic field which begins to affect the 
approaching detector coil A several inches before 
the coil has reached the joint, and continues to 
affect the pickup coils until they pass a distance 
beyond the joints J to a point where the joint 
no longer sets up variations in electromagnetic 
field. Therefore, there were provided joint fin 
gers which operated as described in my said Pat 
ent No. 2,069,030, to cut out the indications at a 
time beginning just before the coil. A reached the 
field of distortion set up by the rail joint. Thus, 
a joint finger 30 sliding along the rail head en 
gaged the projecting joint J and was pivoted 
around its pivot 3 to cause short-circuiting of 
the indicator mechanism, as for instance, by open 
ing contacts 32. Since the finger 30 rode off the 
joint J in advance of coils A and B, and since 
it was necessary to keep the indicator cut out 
until coil B had passed a sufficient distance be 
yond joint J so as to be unaffected thereby, a 
second joint finger was employed to the rear of 
the coil B the same distance substantially as joint 
finger 30 was positioned in advance of coil A. 
Thus, referring to Fig. 1, it will be seen that the 
cutout began when the joint finger 30 engaged 
joint J, therefore a portion of rail extending 
from the joint to coil B remained untested. A 
similar portion at the leaving end remained un 
tested. 
By my present invention I cut down materially 

the portion of the rail at each end of the joint 
which remains untested. For this purpose, in 
stead of having coils A and B connected in series 
opposition, I cause each coil to act independently, 
but nevertheless make provision for cancelling 
out any factors which simultaneously affect coils 
A and B equally. By Such an arrangement it is 
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not necessary to wait until coil B has left joint J " 
and passed beyond its field of influence before 
rendering the indicator effective, but rather the 
indicator may be rendered effective as soon as 
Coil. A has passed beyond the field of influence 
of joint J. This means that the rear joint finger 
30', instead of being positioned to the rear of 
COil B the same distance that joint finger 30 is 
positioned in front of coil A, I can position rear 
finger 30' to the rear of coil A the same distance 
that finger 30 is positioned in front of coil A. It 
will thus be apparent that a very substantial re 
duction in untested portion of rail is effected. 
To carry out the above solution, I cause coils 

A and B to be electrically independent and to op 
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erate into independent channels 40 and 50 of an 
amplifier. Since each coil passing through a re 

4. 
and a negative pulse, I cause each channel to be 
provided with a full wave rectifier 4 and 5 so 
that each pulse will produce a similar output. 
The output from channel 40 is caused to energize 
a coil 42, while the output from channel 5 is 
caused to energize a coil 52. The coils 42 and 2 
are part of a polarized relay whose armature 53 
is normally biased by spring 54 in the direction 
indicated by the arrow 56 to keep a set of con 
tacts 55 normally closed, and energize the pen 
relay 5. 
The Operation of the device shown in Fig. 2 

is as follows: 
If a pulse is received by coil B, coil 52 of the 

polarized relay is energized tending to draw the 
armature in the direction of arrow 56, but since 
this armature is already drawn in this direction 
to maintain contacts 55 closed, nothing additional 
happens. However, if coil. A generates a pulse, 
and coil 42 of the polarized relay is energized, 
armature 53 is attracted to open contacts 55 
and thus permit coil 5 to release its pen arma 
ture N which thus makes a mark on chart C. 
It can thus be seen that sudden current changes 
or sudden movement of the pickup containing the 
two coils will produce equal and opposite energi 
zation of the polarized relay, and therefore noth 
ing of this nature can operate the armature 53. 
However, any output from channel 40 greater 
than that from channel 50 will actuate pen N. 
Thus, it will be seen that the actuation of pen N 
on chart C is a function. Only of the pulses gen 
erated by coil A, while those pulses generated by 
coil B have no effect on the armature 53, and 
hence on the pen N. This enables the rear joint 
cutout finger 30' to be so positioned that the in 
dicator is rendered effective again as soon as coil 
A has passed beyond the region affected by the 
joint, even though coil B is still within that re 
gion, because even if coil B does generate pulses 
caused by the increased flux of the joint, such 
pulses coming through channel 50 and energizing 
coil 52 will have no effect upon the pen N. At 
the same time, it will be seen that those factors 
which affect coils A and B equally and oppositely, 
cancel Out in the Outputs of the two channels, 
and thus the same desirable effect is obtained as 
when coils A and B were series-connected while 
permitting testing with coil A alone, and hence 
permitting closer positioning of the joint fingers 
to coil A. 

In Fig. 2 the full wave rectifiers are shown as 
a pair of biased tubes in push-pull relationship, 
and also a polarized relay is employed. In Fig. 
3I have shown a differentform of full wave recti 
fier, and also a different form of relay, namely, 
an electronic type, takes the place of the polarized 
relay. The electronic device may take the form 
of a tube 60 having a normal negative bias On its 
grid, supplied from means such as a battery 3. 
In this form, copper oxide rectifiers 4' and 5' 
may be employed in the channels 3' and 50'. 
The outputs from said rectifiers " and 5 are 
arranged in opposition so that when a signal 
comes out of rectifier 4, it will be of such sign 
as to render the grid G of tube 60 more positive, 
while if a pulse corres out of rectifier 5 ', it will 
render the grid G. more negative. Thus, it will 
be seen that a pulse generated by coil. A will 
render grid G more positive, and permit current 
to flow to the plate P to energize a coil 62 which 
will close a set of contacts 63 to energize pen coil 
64 to operate pen N on the chart C. However, a 
pulse generated by coil B and coming through 

gion of varying flux generates a positive pulse 75 channel 50' will cause therectifier 5' to generate 
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a pulse which is in a direction to render the grid 
G. more negative, and hence no current will flow 
through the pen circuit. Therefore, it will be 
seen that only the pulses out of A will cause Op 
eration of the pen circuit, while at the same time 
anything which affects A and B equally and si 
multaneously will cause outputs from the full 
wave rectifiers 4' and 5' which are equal and 
opposite, and will thus have no effect upon the de 
gree of bias of grid G. Here, too, therefore there 
are obtained the beneficial results equivalent to 
that of series-connected coils, while at the same 
time permitting detection with one Coil only, and 
hence closer positioning of the joint cutout 
fingers to said coil. 
While the system has been described above in 

connection with passing electric current through 
the rail to establish an electromagnetic field Sur 
rounding the same, the System will be found ap 
plicable in any case in which variations in flux 
are measured in order to detect flaws. Thus, for 
instance, if the rail is included in a magnetic cir 
cult in which the magnetic lines of flux extend 
longitudinally through the rail, it will be found 
that rail joints also distort these lines of flux. 
Therefore, coils such as A and B may be emi 
ployed as above, except that in the case of mag 
netic energization the coils will be positioned 
with their axes longitudinal of the rail instead of 
transverse. 

In accordance with the provisions of the patent 
statutes, I have herein described the principle 
and operation of my invention, together with the 
apparatus which I now consider to represent the 
best embodiment thereof, but I desire to have it 
understood that the apparatus shown is only ill 
lustrative and that the invention can be carried 
out by other equivalent means. Also, while it is 
designed to use the various features and elements 
in the combination and relations described, some 
of these may be altered and others omitted with 
out interfering with the more general results out 
lined, and the invention extends to Such use. 
Having described my invention, what I claim 

and desire to Secure by Letters Patent is: 
1. In a rail flaw detector mechanism in which 

the rail is energized with flux, and having a pair 
of electrically independent flux responsive means 
spaced along the rail for detecting variations in 
flux caused by defects, said flux-responsive means 
having equal inductive outputs and being mount 
ed for mechanical movement as a unit, and means 
for indicating said variation, operating means 
for said indicating means, means for maintain 
ing said operating means nortnally ineffective to 
operate said indicating means, means actuated 
by responses from one of said flux responsive 
means to tend to actuate said operating means 
to render it effective, and means actuated by re 
sponses from the other of said flux responsive 
means to tend to maintain said operating means 
ineffective. 

2. In a rail flaw detector mechanism in which 
the rail is energized with flux, and having a pair 
of electrically independent flux responsive means 
spaced along the rail for detecting variations in 
flux caused by defects, said flux-responsive means 
having equal inductive outputs and being mount 
ed for mechanical movement as a unit, and 
means for indicating said variations, operating 
means for said indicating means, means for 
normally biasing said operating means in a direc 
tion to render it ineffective to operate said indi 
cating means, means actuated by responses from 
one of said flux responsive means to tend to actu 
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6 
ate said operating means in a direction opposite 
to said biased direction to render said operating 
means effective, and means actuated by re 
sponses from the other flux responsive means to 
tend to actuate said operating means in the 
biased direction, 

3. In a rail flaw detector mechanism in which 
the rail is energized with flux, and having a pair 
of electrically independent flux responsive means 
spaced along the rail for detecting variations in 
flux caused by defects, said flux-responsive means 
having equal inductive outputs and being 
mounted for mechanical movement as a unit, and 
means for indicating said variations, Operating 
means for said indicating means, separate am 
plifying means for amplifying the outputs of each 
of Said flux responsive means, the outputs of said 
plurality of amplifying means being connected 
in opposition, means for maintaining said oper 
ating means normally ineffective to operate said 
indicating means, means actuated by the output 
from said opposed amplifying means in one di 
rection to tend to maintain said operating means 
ineffective, and means actuated by the output 
from said opposed amplifying means in the other 
direction to tend to render said operating means 
effective. 

4. In a rail flaw detector mechanism in which 
the rail is energized with flux, and having a pair 
of electrically independent flux responsive men 
bers spaced along the rail for detecting variations 
in flux caused by defects, said flux-responsive 
means having equal inductive outputs and being 
mounted for mechanical movement as a unit, and 
means for indicating said variations, operating 
means for said indicating means, separate am 
plifying means for amplifying the outputs from 
each of Said members, the outputs of said plural 
ity of amplifying means being connected in oppo 
sition, means for normally biasing said operating 
means in a direction to render it ineffective to 
operate Said indicating means, means actuated by 
the output from said opposed amplifying means 
in one direction to tend to actuate said operating 
means in said biased direction, and means actu 
ated by the output from said amplifying means 
in the other direction to tend to actuate said op 
erating means in a direction opposite to the 
biased direction. 

5. In a rail flaw detector mechanism in which 
the rail is energized with flux, and having a pair 
of electrically indepdendent flux responsive 
means spaced along the rail for detecting varia 
tions in flux caused by defects, said flux-respon 
sive means having equal inductive outputs and 
being mounted for mechanical movement as a 
unit, and means for indicating said variations, 
said last-named means comprising a polarized 
relay including an armature and a pair of oppo 
sitely acting coils, means for normally biasing 
said armature for movement in one direction, 
means rendered effective by responses from one 
of Said flux responsive means to energize one of 
said coils to tend to move said armature in the 
biased direction, and means rendered effective by 
responses from the other of said flux responsive 
means to energize the other of said coils to tend 
to move Said armature in the other direction. 

6. In a rail flaw detector mechanism in which 
the rail is energized with flux, and having a pair 
of electrically independent flux responsive means 
Spaced along the rail for detecting variations in 
flux caused by defects, said flux-responsive 
means having equal inductive outputs and being 
mounted for mechanical movement as a unit, 
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and means for indicating said variations, said 
last-named means comprising an electronic dies 
vice having. a flament, grid and plate, means for 
normally placing a negative bias on the grid, 
means rendered effective by responses from one 
og said flux responsive ineans for increasing the 
negative bias on said grid, and Ameans rendered 
effective by responses from the other of Said flu: 
responsive means for decreasing the negative bias 
or said grid. 

... in a rail fiaw detector mechanism in which 
the rail is energized with flux, and having a pair 
of electrically independent flux responsive means 
spaced aiong the raii for detecting variations 
in flux caused by defects, said flux-responsive 
means having equal inductive outputs and being 
mounted fog techanica noVenent as a unit, 
rail joints also causing variations in flux, and 
means for indicating variations in fiux, operating 
means for said indicating means, means for 
maintaining said operating means normally in 
effective to operate said indicating eans, insaias 
actuated by responses from One of said iiu; re. 
sponsive means to tend to actuate said operating 
means to render it effective, means actuated by 
responses from the other of said flux responsive 
means to tend to maintain said operating reas 
ineffective, a joint responsive means actuable o: 
encountering a joint, means actuated by said 
joint responsive means for rendering said first, 
responsive means ineffective to operate said oper 
ating means, said first responsive ineans being so 
positioned relative to the joint responsive raeans 
as to be rendered ineffective in the region of fiu: 
affected by the rail joint. 

8. In a raii flaw detector mechanism in which 
the raii is energized with flux and having a pair 
of electrically independent flux responsive means 
Spaced along the rail for detecting variations is 
flux caused by defects, said flux-responsive seas 
having equal inductive outputs and being mount 
ed for mechagical novement, as a unit, rail joints 

5 

also causing variations it flux, and Riaea's for 
indicating variations in fux, operatig Eleans 
fox said indicating means, Keans for cinnaily 
biasing Said operating means in a direction to 
render said operating means ineffective to oper. 
ate said indicating means, means actuated by re 
Sponses from one of said fiux responsive neans to 
tend to actuate said operating neans in a direc 
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tion opposite to said biased direction, to reader 
said operating means effective to operate said: 
indicating means, means actuated by responses 
from the other iux responsive means to tent to 
actuate said operating means in the biased direc 
tion, a joint responsive means actuable on ea. 
countering a joint, means actuated by said joi: 
responsive means for rendering said first respon 
Sive means ineffective to operate said operating 
means, Said first responsive means being se posi 
tioned relative to the joint responsive means as 
to be rendered ineffective in the region of flus 
effected by the rail joint. 
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