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This invention relates to rail ?aw detector re, 
cording mechanisms and is particularly designed 
for application upon the type of detector mecha 
nism employed on the Sperry rail ?aw detector 
car. This car operates upon the principle of en 
ergizing the“ rail with ?ux, as, for instance, by 
passing current through the rail to establish an 
electromagnetic ?eld surrounding the same, and 
exploring said ?eld by inductive means to dis 
cover any irregularities caused by the presence 
of ?ssures or other discontinuities in the- rail. 
The particular problem which presents itself here 

- arises from the fact that nails are joined by an 
gle-bars, bolts, and so forth, which joints consti 
tute in themselves irregularities in the rail which 
will cause variations in the ?ux in the same man 
ner as an internal ?ssure. Therefore as the de 
tector car rides along the rail, the detector 
mechanism in passing over a rail joint gives rise 
to a large number of closely bunched indications 
not distinguishable from one another. As a re 
sult, should an internal ?ssure occur in the rail 
within the region of the angle bar or closely ad 
jacent to the ends of the angle bar it ‘would be 
impossible to distinguish such ?ssure from any 
other indications. 

It is the principal object or this invention to 
provide a method and means for enabling a de 
tector car to detect internal ?ssures within the 
region affected by the angle bar. 
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 

?ssure detector car having my invention applied 
thereto. 7 

Fig. 2 is a diagrammatic representation illus 
trating the principle underlying this invention. 

Figs. 3A, 3B and 3C are a series of graphs illus 
trating the type of indications made by joints, 
with and without a ?sure, with the mechanism 
hereinafter described. ' ‘ ‘ 

Fig, 4 is a view largely diagrammatic, illustrat 
ing the method of driving a recording tape at ac 
celerated speed in response to joints. ~ 

Referring to Fig. 1 of the drawing, there are 
shown the parts of a standard Sperry rail ?ssure 
detector car which includes a car body l0 operat 
ing along the rails R. Flssure detection is ac 
compllshed by energizing the rail with flux by 
passing current through each rail from a gener 
Iator within the car body supplying current to 
spaced current brushes II and I2 supported upon 
the current brush carriage I! which when in low 
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2 
ered or e?ective position is adapted to ride upon 
the rail by means such as wheels IS. The cur 
rent brush carriage I3 is normally held in ele 
vated or ineffective position by means of springs. 
not shown, and cables it, but when it is desired 
to lower said carriage, ?uid pressure such as com 
pressed air is supplied to the cylinders II to force 
out pistons it which are pivotally connected at 
Hi to the current brush’ carriage I3. The current 
passed through the rail by way of spaced brushes 
II and I2 will establish an electromagnetic ?eld 
surrounding the rail and this ?eld will be uniform 
except in the region of ?aw, where it will be dis 
torted. Such distortions of the electromagnetic 
?eld are detected by a ?aw responsive mechanism 
20 which may take the form of a pair of opposed 
induction coils 22 supported in a housing 23 at 
a constant distance above the rail surface by 
means of a carriage 24. Said carriage 24 is 
mounted on current brush carriage l3 by means 
of loosely ?tting bolts 25 and springs 26 to per- ‘ 
mit said‘carriage 24, while riding on the rail on 
means such as wheels 21, to move independently 
of carriage l3 so that the said carriage 24 may at 
all times maintain parallelism with the rail sur 
face regardless of irregularities thereof. The coils 
22 normally cut the same number of lines of force, 
but on entering a region of ?aw, ?rst one coil and 
then the other will cut a different number of lines 
of force to generate a differential E. M. F. which 
after being suitably ampli?ed by an ampli?er A 
may be caused to actuate a. pen P operating on a ' 
chart C. At the same time that the pen is actu 
ated, there is actuated also marking means which 
may take the form of a paint gun 30 mounted on 
the current brush carriage I3 a sufficient distance 
behind the ?aw responsive members 22 to com 
pensate for the movement of the car and for the 
lag in operation of the paint gun. 

- As stated in the introduction hereto, therails 
are held together by joints which may comprise 
anuangle bar-32, bolts 33, vand additional mem 
bers, all of which constitute the rail joint, and 
this rail joint serves to deflect the current pass 
ing through the rails and vary the electromag 
netic ?eld surrounding the same. The irregu 
larities of the angle bar will cause the detector 
coils to pick up a large number of variations in 
the electromagnetic ?eld and this in turn will 
cause the pen P to record upon the chart C a 
large number of closely bunched indications as 
shown at 40. Since the chart is driven from the 
car axle at the rate of approximately 11;" to the 
foot of travel of the car, and since the angle bar 
region extends about 2', the bunched indications 
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40 will extend about 15” within which space will 
be packed a large number of indications. It can 
readily be understood that should an internal de 
feet in the rail occur in this region, the indication 
which it would produce would be indistinguish 
able from the bunched indications 40. As a con 
sequence no attempt was heretofore made to de 
tect internal defects in the joints of the rail with 
in the angle bar region. However internal de 
fects do occur in this region and it is desirable to 
detect them if possible. 
To achieve the result described above, applicant 

resorts to several novel steps. The ?rst of these 
steps is to provide an additional chart C’, together 
with means for driving this chart at an acceler 
ated speed whenever the detector mechanism is 
passing over the angle bar region. If it were 
attempted to drive the chart C’ at an accelerated 
rate continuously, it would be found to be imprac 
tical to the point of inoperativeness because when 
joint indication 40 occurs on chart C the corre 
sponding joint indication 40’ on chart C’ will 
quickly pass the operator's ?eld of vision due to 
the high speed of travel of chart C’ and hence 
the operator will not be able to study the joint 
indication 40’. It will be understood that whereas 
chart C operates ‘115" per foot of track tested, 
chart C’ travels on the order of 3/4" per foot of 
track tested. However since chart C’ is operated 
only while the detector mechanism is passing over ; 
the angle bar region, the chart C’ will come to a 
stop after the angle bar region is passed and will 
remain stationary until the angle bar region 01’ 
the next joint is reached. This cessation of move~ 
ment gives the operator time to inspect the ampli 
?ed indication 40’. 
For actuating the chart C’ only in the region 

of the angle bar, there may be provided a pair 
of joint ?ngers 4| and 4|’ pivoted on the detector 
carriage at 42 and 42', the ?ngers 4| being posi 
tioned in advance of the detector carriage so as 
to engage the angle bar just before the detector 
mechanism reaches the region of ?ux affected by 
the angle bar, while the ?ngers 4|’ are positioned 
to the rear of the detector mechanism a distance 
equal to the distance of ?ux affected by the angle 
bar at the leaving end of the bar. The rear ?nger 
engages the angle bar before the front ?nger 
leaves the bar. When either one or both of the 
joint ?ngers are in engagement with the angle 
bar, a set of contacts 45 or 45' will be closed, and 
the closure of either set of contacts will close a 
circuit including battery 46 and a solenoid 41, to 
energize the solenoid which attracts its armature 
44 pivoted at 45, against the action of a spring 50 
to close clutch 5i. This enables a motor 52 to 
drive shaft 53 upon which is mounted the driving 
roller 54 for driving the chart C’ at the desired 
relative high speed. Clutch 5| will be closed when 
joint ?nger 4i engages the angle bar and will 
remain closed until joint ?nger 4|’ leaves the 
angle bar. Therefore chart C’ will be driven only 
during this interval and the operator will have an 
opportunity to study the joint indications on 
chart C’ in the interval that chart C’ is stationary. 
Thus by the above-described mechanism there 

is obtained an ampli?ed, spread-out indication of 
the angle bar region, which is the ?rst step in my 
method of indicating defects occurring within 
this region. 
As a. second step in my method, I provide as a 

recording instrument a pen P’ which, unlike pen 
P, is of the type wherein the degree of its move 
ment is a function of the input signal voltage. 
Such instrument may be a Brush oscillograph 
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4 
which will give a large ampli?cation of movement 
as well as a movement responsive in degree to the 
input voltage. 
As a third step in my method, I provide a type 

of detector coil which has the capacity 01' re 
sponding more sensitiveb' to ?ssures than to 
irregularities in the elcctro-magnetic ?eld caused 
by the angle bar components. For this purpose 
I provide in addition to coils 22 whose axes are 
positioned transversely horizontal with respect to 
the rail, a pair of coils 22’ positioned with their 
axes vertical with respect to the rail. These coils 
22' are arranged in tandem and their output may 
be ampli?ed either by a separate channel in am 
pli?er A or by a separate ampli?er A’ whose out 
put actuates pen P’. 

I have found that coils positioned such as coils 
22’, when passing over a ?ssure, produce a char 
acteristic output which causes pen P’ to trace 
the graph shown in Fig. 3A. This characteristic 
output comprises a short positive peak 60, a large 
sharp negative peak ii and a ?nal short positive 
peak 62. This output in response to a ?ssure can 
readily be distinguished from the output in re 
sponse to the angle bar components. Thus Fig. 
30 shows the characteristic output from an angle 
bar. The graph Fig. 3B shows how the ?ssure 
indication 60, 6|, ‘2 superimposed on the graph 
30 can readily be distinguished from the indica 
tions of the angle bar components. 
Having described my invention, what I claim 

and desire to secure by Letters Patent is: 
1. In a rail ?aw detector car adapted to travel 

over rails connected by joints, said car having 
means for energizing the rail with ?ux, means 
responsive to variations in said ?ux caused by 
defects in the rail, said responsive means respond 
ing also to variations in said ?ux caused by the 
joints, a chart, means for moving the chart rela 
tively slowly in predetermined ratio to the move 
ment of the car, a pen cooperating with the chart, 
and means whereby said responsive means actu 
ates said pen, the improvement which consists in 
a second chart, normally lne?ective means for 
moving said second chart at a relatively rapid 
rate, means actuated only for the interval that 
said responsive means is passing through the 
region of ?ux affected by the joint, means whereby 
said last-named means when actuated renders 
said second chart-moving means eifective, a sec 
ond pen cooperating with the second chart, and 
means for actuating the second ,pen in response 
to variations in said ?ux, said charts being ar 
ranged in comparative relation. 

2. In a rail ?aw detector car adapted to travel 
over rails connected by joints, said car having 
means for energizing the rail with ?ux, means re 
sponsive to variations in said ?ux caused by de 
fects in .the rail, said responsive meansrespond 
ing also to variations in said ?ux caused by the 
joints, a chart, means for moving the chart rela 
tively slowly in predetermined ratio to the move 
ment of the car, a pen cooperating with the chart, 
and means whereby said responsive means actu 
ates said pen, the improvement which consists in 
a second chart, normally ineffective means for 
moving said second chart at a relatively rapid 
rate, means actuated only for the interval that 
said responsive means is passing through the 
region of ?ux a?ected by the joint, means whereby 
said last-named means when actuated renders 
said second chart-moving means e?ective, a sec 
ond pen cooperating with the second chart, and 
means for actuating the second pen in response to 
variations in said ?ux, said last-named means in 
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cluding means for actuating said second pen 
through a distance which is a function of. the de 
gree of variation in said flux. 

3. In a rail ?aw detector car adapted to travel 
over rails connected by joints, said car having 
means for energizing the rail with ?ux, means 
responsive to variations in said flux caused by de 
fects in the rail, said responsive means respond 
ing also to variations in said ?ux caused by the 
joints, a chart, means for moving the chart rela 
tively slowly in predetermined ratio to the move 
ment of the car, a pen cooperating with the chart, 
and means whereby said responsive means actu 
ates said pen, the improvement which consists in 
a second chart, normally ineffective means for 
moving said second chart at a relatively rapid 
rate, means actuated only for the interval that 
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said responsive means is passing through the re- ' 
gion of ?ux affected by the joint, means whereby 
said last-named means when actuated renders 
said second chart-moving means effective, a sec 
ond pen cooperating with the second chart, and 
means for actuating the second pen in response 
to variations in said ?ux, said last-named means 
including a coil positioned with its axis vertical 
with respect to the rail head. 

4. In a rail ?aw detector car adapted to travel ‘ 
over rails connected by joints, said car having 
means for energizing the rail with ?ux, means re 

' sponsive to variations in said ?ux caused by de 
jects in the rail, said responsive means responding 
also to variations in said ?ux caused by the joints, 
a chart, means for moving the chart rel'ativeiy 
slowly in predetermined ratio to the movement 
of the car, a pen cooperating with the chart, and 
means whereby said responsive means actuates 

~ said pen, the improvement which consists in a 
second chart, normally ineffective means for mov 
ing said second chart at a relatively rapid rate, 
means actuated only for the interval that said 
responsive means is passing through the region 
of ?ux arl'ected by the joint, means whereby said 
last-named means when actuated renders said 
second chart-moving means effective, a second 
pen cooperating with the second chart, and means >45 1,304,380 
for actuating the second pen in response to varia 
tions in said ?ux, said last-named means includ 
ing a pair of coils positioned with their axes verti 
cal with respect to the rail head. 
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6 
5. In a rail ?aw detector car adapted to travel 

over rails connected by joints, said car having 
means for energizing the rail with ?ux, means 
responsive to variations in said flux caused by 
defects in the rail, said responsive means respond 
ing also to variations in said ?ux caused by the 
joints, a chart, means for moving the chart rela 
tively slowly in predetermined ratio to the move 
ment of the car, a pen cooperating with the chart, 
and means whereby said responsive means actu 
ates said pen, theimprovement which consists in 
a second chart, normally ineffective means for 
moving said second chart at a relatively rapid 
rate, means actuated only for the interval that 
said responsive means is passing through the re 
gion of flux affected by the joint, means whereby 
said last-named means when actuated renders 
said second chart-moving means e?ective, a sec 
ond pen cooperating with the second chart, and 
means for actuating the second pen in response 
to Variations in said ?ux, said last-named means 
including a pair of coils closely positioned in tan 
dem lengthwise of the rail ‘and with their axes 
vertical with respect to the rail head. 

6. In a rail ?aw detector car adapted to travel 
over rails connected by joints, said car having 
means for energizing the rail with ?ux, means 
responsive to variations in said ?ux caused by 
defects in the rail, said responsive means respond 
ing also to variations in said ?ux caused by the 
region of a joint, a normally stationary chart, a 
pen cooperating with the chart, means responsive 
only to the region of a joint, and means actuated 
by said last-named joint responsive means while 
responding to a, joint for moving said chart. 

HARCOU‘RT C. DRAKE. 
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