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This invention relates to rail flaw detector by means of springs, not shown, and cables 6, 
mechanisms of the type embodied in the Sperry but when it is desired to lower said carriage, fluid 
rail flaw detector. The operation of these mech- pressure such as compressed air is supplied to the 
anisms is now well known and consists of a car cylinders it to force out pistons 8 which are piv 

5 which operates along the rails and carries a otally connected at 9 to the current brush car- 5 
mechanism responsive to internal flaws. When riage f3. The current passed through the rail 
such a flaw is encountered, an indication is made by way of spaced brushes and f2 will estab 
upon a chart in the moving car and at the same lish an electromagnetic field Surrounding the 
time marking means, such as paint, is discharged rail and this field will be uniform except in the 

10 on the rail in the region of flaw. region of flaw, where it will be distorted. Such l0 
It is highly desirable that the marking means distortions of the electromagnetic field are de 

should operate quickly in response to energiza- tected by a flaw responsive mechanism which 
tion in order that the mark on the rail may be may take the form of a pair of opposed induction 
properly located, and it is further desirable that coils 22 supported in a housing 23 at a constant 

15 the mark be limited in extent to substantially distance above the rail surface by means of a car-ló 
the region of a flaw. If the marking means is riage 24. Said carriage 24 is mounted on cur 
slow in responding to an impulse it may be that rent brush carriage 3 by means of loosely fit 
the paint will be placed upon the rail at a point ting bolts 25 and springs 26 to permit said car 
Several inches removed from an actual flaw and riage 24, while riding on the rail on means such 

20 may be located at a surface defect, such as a as wheels 27, to move independently of carriage 20 
burn, which the operator will misinterpret. Also, 3 so that the said carriage 24 may at all times 
if the mark is too long it may be that the said maintain parallelism with the rail surface re 
mark originally was made in response to a sur- gardless of irregularities thereof. The coils 22 
face defect but extends along the rail to such a normally cut the same number of lines of force, 

25 distance that a fissure near a surface defect will but on entering a region of flaw, first one coil and 25 
be missed since the operator will interpret the then the other will cut a different number of lines 
mark, no matter how long, as being due to the of force to generate a differential E. M. F. which 
Surface defect. after being suitably amplified by an amplifier A 
This invention, therefore, has for its principal may be caused to actuate a pen P operating on 

30 object the provision of rail marking means and a chart, not shown. At the same time that pen 30 
actuating means therefor which will result in a P is actuated, there is actuated also marking 
quick response of the marking means and which means which may take the form of a paint gun 30 
will yield a mark of relatively short length. mounted on the current brush carriage 3 a Suf 
. Further objects and advantages of this inven- ficient distance behind the fiaw responsive mem 

35 tion will become apparent in the following de- bers 22 to compensate for the movement of the 35 
tailed description thereof. car and for the lag in operation of the paint gun. 

in the accompanying drawing, As stated in the introduction hereto, it is highly 
Fig. i is a side view of a Sperry rail fissure de- desirable that the paint gun be operated prompt 

tector car, the main portion of the car being, ly in response to an impulse from the amplifier 
40 broken away to show the detector mechanism. A and also that said paint gun shall cease oper- 40 

Figs. 2 to 6 inclusive are similar views, largely ating as soon as the impulse has ceased. For this 
in the form of wiring diagrams, illustrating vari- purpose we have provided various forms of our 
ous forms of our invention. invention, one of which is disclosed in Fig. 2. 

Referring to Fig. 1 of the drawing, there are In this form of the invention the impulse from 
45 shown the parts of a standard Sperry rail fissure amplifier A energizes magnet 40 which attracts 45 

detector car which includes a car body to oper- its armature 4 against the action of spring 42 
ating along the rails R. Fissure detection is ac- to close a set of contacts 43 and close a circuit 
complished by passing current through each rail including a source of energy, such as battery B, 
from a generator G within the car body supply- to energize a magnet 44 which attracts an ar 

50 ing current to spaced current brushes if and 2 mature 45 against the action of a spring 46 to 50 
Supported upon the current brush carriage 3 actuate the pen P on the chart, not shown. The 
which when in lowered or effective position is pen P normally draws a straight line on the chart 
adapted to ride upon the rail by means such as which is moving continuously, but when actuated , 
wheels 5. The current brush carriage f3 is by the magnet 44 it makes a notch in the straight 

55 normally held in elevated or ineffective position line indicating the presence of a flaw in the rail. 55 
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Heretofore the impulse from amplifier A was 

caused to actuate the marking means, in this case 
the paint gun, at the same time that the pen P 
was actuated. For this purpose a relay was pro 
vided in parallel with magnet 44 and said relay 
closed a circuit through the marking means mag 
net. This System had two disadvantages. In the 
first place, the interposition of a relay system 
caused a lag in the operation of the paint gun so 
that it did not respond as quickly as it should 
have. In the second case, the relay magnet and 
the pen magnet 44, being in parallel, were of 
Such characteristics that when the contacts 43 
Opened, an inductive circuit was established be 
tween the relay magnet and the pen magnet 44 
which caused the relay to continue to be ener 
gized and therefore to continue to close the cir 
cuit through the paint gun magnet, which result 
ed in energization of the paint gun after the con 
tacts 43 had opened, that is, after the impulse 
from amplifier A in response to a flaw had ceased. 
To obviate the disadvantages of the said known 

system, we have provided in the Fig. 2 form of 
the invention for the complete elimination of any 
relay system between contacts 43 and the paint 
gun Operating magnet 56. To do this, we have 
placed the paint gun magnet 50 in parallel with 
the pen magnet 4é. Further, we have provided 
that the paint gun magnet 50 shall have the foll 
lowing characteristics: low resistance, high cur 
rent, and high inductance. When contacts 43 
Open, the high inductance of magnet 50 would 
ordinarily cause a current to be induced in the 
parallel circuit between magnets 44 and 50 which 
would keep magnet 50 energized and continue the 
operation of the paint gun after the contacts 43 
had opened and the impulse from amplifier A. 
had ceased. In order to obviate this condition, 
We provide for the following characteristics of 
magnet 44: high resistance, low current, low in 
ductance. The high resistance of magnet 44 will 
prevent the surge of current from magnet 50 
therethrough when the contacts 43 open. Thus it 
will be seen that we have provided for a system 
wherein the paint gun 30 is actuated as soon as 
pen magnet 44 is actuated, without any inter 
mediate relay causing delay, and that said paint 
gun magnet 50 is de-energized completely as soon 
as contacts 43 open, thus limiting the length of 
the paint mark. 
The paint gun may take the form shown in 

Fig. 2 where paint is ordinarily supplied from a 
source not shown to a port 52 leading to the dis 
charge nozzle 53 which is normally held closed by 
a valve 54 pressed against its seat by means such 
as spring 55. The valve stem 56 forms an arma 
ture for the magnet 50 so that when the magnet 
50 is energized the valve 54 is lifted and paint 
is discharged through nozzle 53. 

In the Fig. 3 form of our invention we have 
shown a slight modification of the Fig. 2 form in 
the following respect: The contacts 3, instead of 
being normally open, are normally maintained 
closed and magnets 44 and 50 are normally ener 
gized. When an impulse passes through amplifier 
A in response to a flaw, contacts 43 are opened to 
de-energize magnets 44 and 50 to release the pen 
armature 45 to permit spring 46 to move the pen 
P on the chart. The de-energization of paint 
gun magnet 50 permits a spring 58 to lift the 
valve 54 from its seat. Said valve is normally 
maintained on its seat by reason of the magnet 
5C attracting its armature 5S against the action of 
spring 58. This form is slightly more desirable 
than the Fig. 2 form since it relies upon de-ener 
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gization of magnets which takes place somewhat 
quicker than energization because in energizing 
magnets a certain time elapses during which the 
current must build up. 

In Fig. 4 we have disclosed still another form 
of our invention. The parts bearing numerals 
similar to the Figs. 2 and 3 forms of the invention 
are the same as in said forms. . Instead, however, 
of connecting magnets 44 and 50 in parallel as 
shown in the Figs, 2 and 3 forms of the invention, 
We connect the said pen magnet and said paint 
gun operating magnet in series. This ensures 
simultaneous energization of magnets 44 and 50 
as well as simultaneous de-energization, since no 
inductive circuits can be set up. A shunt 57 may 
be placed across magnet 44 since a larger current 
must traverse magnet 50 than magnet 44. 
In Fig. 5 we have illustrated a slight modifica 

tion of the Fig. 4 form of the invention. In this 
form the contacts 43 are normally closed to keep 
magnets 44 and 50 normally energized so that 
when an impulse from amplifier A opens con 
tacts 43 the pen P and the paint gun are both 
actuated by the deemergization of magnets 44 and 
50. 

In the Fig. 6 form of the invention we have ill 
lustrated a slight modification wherein the im 
pulse from amplifier A instead of operating mag 
net 40 to open and close contacts 43 discharges 
into a gaseous discharge tube T known as a 
Thyratron tube which has the property of passing 
plate current only when a predetermined volt 
age has been impressed on the grid. Thus, the 
tube will discharge always at a constant point in 
the output curve of amplifier A and the paint 
mark Will be more accurately located with respect 
to the flaw. The discharge current from the plate 
of tube Tenergizes directly paint gun magnet 50 
and pen magnet 44 which may be arranged in 
series with the tube T. To limit the operation 
of the paint gun, the plate current energizes a de 
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layed-action magnet 60 to open a set of normally 
closed contacts 6 after the paint gun has oper 
ated for a predetermined period. 
In accordance with the provisions of the patent 

statutes, we have herein described the principle 
and operation of our invention, together with the 
apparatus which we now consider to represent the 
best embodiment thereof, but we 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 our invention, what we 
claim and desire to secure by Letters Patent is: 

1. In a rail flaw detector mechanism having 
means responsive to flaw, a pen magnet, a pen 
actuated by said magnet, a marking gun magnet, 
marking means controlled by said marking gun 
magnet, a direct parallel connection between said 
magnets whereby both magnets are simulta 
neously energized to actuate said pen and mark 
ing gun, and means whereby said responsive 
means controls, the actuation of said magnets, 
characterized by said pen magnet being of high 
resistance, low current response and low induct 
ance and said marking gun magnet being of low 
resistance, high current response and high in 
ductance. 

2. In a rail flaw detector mechanism having 
Kneans responsive to avy, a gera Eagnet, g, ge 
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actuated by said magnet, a marking gun magnet, 
marking means controlled by said marking gun 
magnet, a direct parallel connection between said 
marking gun magnet and said pen magnet where 
by both magnets are simultaneously energized to 
actuate said pen and marking gun, and means 
whereby said responsive means controls the actu 
ation of said magnets, characterized by said 
marking gun magnet being of relatively high in 
ductance and low resistance and said pen magnet 
being of relatively low inductance and high re 
sistance. 

3. In a rail flaw detector mechanism having 
means responsive to flaw, a pen magnet, a pen 
actuated by said magnet, a marking gun magnet, 
marking means controlled by said marking gun 
magnet, a direct parallel connection between said 
magnets whereby both magnets are simultaneous 
ly energized to actuate said pen and marking 
gun, means normally maintaining both magnets 
energized, and means whereby said responsive 
means de-energizes said magnets in response to a 
flaw, characterized by said pen magnet being of 
high resistance, low current response and low in 

3 
ductance and said marking gun magnet being of 
low resistance, high current response and high 
inductance. 

4. In a rail flaw detector mechanism having 
means responsive to flaw, a pen magnet, a pen 
actuated by said magnet, a marking gun magnet, 
marking means controlled by said marking gun 
magnet, a direct connection between said magnets 
Whereby both magnets are simultaneously ener 
gized to actuate said pen and marking gun, said 
flaw responsive means being adapted to generate 

: an impulse when a flaw is encountered, means for 
amplifying said impulse, a relay actuated directly 
by the output of said amplifying means, and 
means whereby said relay directly controls said 
direct connection between said magnets, charac 
terized by said marking gun magnet being of rela 
tively high inductance and low resistance and said 
pen magnet being of relatively low inductance 
and high resistance. 

GEORGE L. JONES. 
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