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Our invention relates to a railroad-wheel trip, that is, 
to a ?xedly mounted device which can respond to the pas 
sage of a railroad wheel to develop an electrical output 
pulse for clearly identifying the instant at which the wheel 
passes the trip device. This application is a continuation 
in-part of and embodies modi?cations of the invention 
disclosed in our co-pending application, Serial No. 676, 
220, ?led July 5, 1957, now abandoned, which embodies 
modi?cations of the invention disclosed in our co-pending 
application Serial No. 627,330, ?led December 10, 1956, 
for Railroad-Wheel Trip, now abandoned. 

It is an object to provide an improved device of the 
character indicated. 

It is another object to provide an improved wheel trip 
which requires no source of electric power supply and 
yet which can develop a signi?cant and directly utilizable 
electric output pulse upon the detected passage of a wheel 
of magnetic ?ux-conducting material, such as a steel rail 
road wheel. 

It is a general object to meet the above objects with a 
device of elemental simplicity, and which is relatively in 
conspicuous and which therefore can be relatively pro 
tected against possible damage by such bars, rods, chains 
or the like as may be dragged by a passing train. 

Other objects and various further features of novelty 
and invention will be pointed out or will occur to those 
skilled in the art from a reading of the following speci? 
cation in conjunction with the accompanying drawings. 
In said drawings, which show, for illustrative purposes 
only, preferred forms of the invention: 
FIGURE 1 is a view in perspective showing a portion 

of railroad track to which a trip of our invention has been 
secured; 
FIGURE 2 is Ia vertical sectional view through the 

rail and trip of FIGURE 1, as viewed in the plane 2—2 
thereof; 
FIGURE 3 is a plan view of the trip as viewed substan 

tially in the plane 3—3 of FIGURE 2; and 
FIGURE 4 is a view similar to FIGURE 3 to illustrate 

a modi?ed form; 
FIGURE 5 is an exploded view showing a permanent 

magnet received in a pocket formed of the same rubbery 
plastic as the potting; 
FIGURE 6 is a sectional view showing the permanent 

magnet of FIGURE 5 attached to the rail; 
FIGURE 7a is an illustration of the output signals from 

the transducer arrangement of FIGURE 6; and 
FIGURE 7]) is a chart showing the output from the 

transducer embodiment of FIGURE 4. 
Brie?y stated, our invention contemplates application 

of a trip element to a section of installed railroad track 
to monitor the instant at which each passing wheel tra 
verses the trip, as by developing a strong electric output 
pulse to identify each such instant. The trip comprises a 
magnetic ?ux-conducting core element which is perma 
nently magnetized and which is so secured to a part of the 
rail that a polarized magnetic ?ux gap is cut or traversed 
by the ?anges of passing railroad wheels. An electric out 
put-signal winding coupled to the core provides means 
whereby an electric identifying pulse is generated for the 
passage of each car wheel. The trip assembly may be cast 
in a rugged potting compound so as to protect the internal 
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parts and provide an easy means of securing the same to 
the rail section. 

Referring to FIGURES 1 to 3 of the drawings, the 
invention is shown in application to a generally rectangu 
larly prismatic trip device 10 secured by means 11-12 
to the web portion 13 of a section 14 of railroad track. 
The walls of the trip are preferably contoured to ?t snug 
to the recessed contour of one side of the rail 14, and 
the top surface 15 is positioned to safely clear any and 
all wheel ?anges, such as the flange 16 of the wheel 17. 

In accordance with the invention, the core means 18 is 
a horseshoe magnet permanently polarized and constitut 
ing, in conjunction with the rail head 21, the magnetic 
?ux path whereby a polarized magnetic-?ux gap is oriented 
for traversal by each passing car wheel. The magnet 18 
is de?ned by generally similar opposed upstanding arms 
or pole pieces 19—2t), one of which is oriented close to the 
web 13 and beneath the head 21 of the rail section 14. 
The vertical spacing of the magnet 18 is preferably such 
that the outer pole piece or arm 1? safely clears the locus 
of passing car wheels, as suggested by the lightly dashed 
outline 22. ‘ 

With the described orientation, it will be seen that a 
polarized magnetic flux gap is established generally in 
the region 23 between pole pieces 19-20. It is substan 
tially through or adjacent this region that all passing wheel 
flanges 16 must pass, and therefore an electrical winding 
24 coupled to a part of the core 18 will develop an elec 
trical signal upon the passage of each such wheel. The 
winding 24 is shown preferably developed about the outer 
leg or arm 19 so as to permit mounting the inner leg 24) 
as close as possible to the web 13 and beneath the head 21. 
For ease of mounting, and for weather resistance and 

security, we prefer that the entire pick-up unit be em— 
bedded in a suitable potting of plastic and cast in the form 
of a prismatic block 25. This permits complete contain 
ment of all internal parts, and also permits contouring the 
inner surface 26 of the casing so as to ?t snugly against 
tne rail. Also, the described potting permits relatively 
easy mounting by means of through bolts 11 secured by 
nuts 12 to the other side of the rail web 13. Preferably, 
electrical terminals 31 for winding 24 are cast into the 
potting 25 so that electrical connections may be made by 
means of conventional lock nuts or the like, as will be 
understood. 

It has been generally indicated that we prefer the up 
standing inner arm or leg 20 of the core to be as close 
as possible underneath the-head 21 of the rail section. 
Actually, for a symmetrical magnet-core construction, the 
clearance limitation suggested at 272 will prevent contact 
of the arm 20 with the underside of the rail head 21, 
and since the rail itself is of magnetic flux-conducting 
material, it is desirable to employ the head 21 as part of 
the magnetic circuit so as, in effect, to elevate the location 
of the ?ux gap through which the wheel ?anges pass. 
For this purpose, we have illustrated our preference that 
the arm 20 be slightly extended in reference to the arm 
19, and have shown a simple wedge 32 of magnetic ?ux 
conducting material inserted between the top of the leg 
20 and the underside of the rail head 21. The entire 
casting preferably includes the wedge 32, and the upper 
limit of the casting (at 33) preferably exposes a part of 
the wedge 32 for direct contact with the underside of the 
rail head 21; also, care must be taken that the shortest 
span between opposite poles of the polarized core (includ 
ing rail head 21) occurs between pole 19 and the nearest 
edge of the rail head 21, as shown in FIGURE 2. In 
this manner, it will be understood that the rail head is 
necessarily part of the magnetic circuit, so that stronger 
signals may be developed because the wheel ?anges tra 
verse a larger section of the gap. 
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The width of the gap, that is, the spacing of the 
arm 19 from the adjacent side of rail head 21, is prefer 
ably su?iciently great to take in all wheel ?anges, no 
matter what the lateral or axial play of the wheels in 
reference to the gage of the rails. For example, the 
lateral or axial play ordinarily allowed for wheels (with 
relation to the rails) is of the order of one inch; by com 
paring the heavy full outline 16 with the phantom outlines 
16' of FIGURE 2, representing the extremes of axial 
play, it may be seen that in all cases flux lines in the gap 
23 are cut when the wheel passes the trip. In passage, we 
?nd that signals are reliably developed at all times, and 
that for speeds as low as ?ve miles per hour, the output 
signal is directly utilizable (without ampli?cation) to ac 
tuate various devices, as for example, shutter mechanisms 
of hot-box detectors as disclosed in greater detail in co 
pending patent application, Serial No. 620,703, ?led No 
vember 6, 1956, now abandoned. 
FIGURE 4 shows a modi?cation embodying basic prin 

ciples discussed in connection with FIGURES 1-3; cor 
responding parts have therefore been given the same 
reference numerals, with primed notation. The FIG 
URE 4 arrangement differs in that a larger portion of the 
rail section 14 is brought into the polarized magnetic path. 
To this end, the polarized magnetic core 18' is slightly 
tilted so that the arm 20' thereof may substantially lie 
against the rail web 13, thus introducing both the rail 
web 13 and the rail head 21 into the magnetic path, and 
again establishing the polarized gap between the outer pole 
19’ and the near or adjacent corner of the rail head 21. 
Operation is ‘otherwise as described for FIGURES 1-3. 

Referring now to FIGURE 5, the magnet comprises two 
pole ends indicated by the numerals 19" and 20" which 
ends are the same as in the embodiments previously de 
scribed. One end of the magnet 19" is received in the 
opening or pocket 35' of an insulative spacing element 
35. The spacing element 35 and potting form a com— 
posite support 25" for the magnet in FIGURE 6. In 
order to facilitate the molding and to improve the ad 
herence of the magnet to the plastic, a plastic tape 36 may 
be provided around certain surfaces of the magnet. The 
remaining elements of the embodiment are the same as de 
scribed previously in connection with FIGURE 4. 
As shown in FIGURE 6, the pole 20” is in substantially 

direct contact with the head of the rail 21 in the sense 
that the flux from pole 20" is directly coupled to the 
rail head 21. The reluctance between the top of the 
pole 20" and the rail head 21 is substantially less than 
the reluctance between the pole heads 19" and 20" and 
between the pole head 19” and rail head 21. Thus, the 
?ux path as established from the rail head 21 to the top 
of pole 19" is the same as that established in the other 
embodiments. 
The spacing between the pole 20" and the rail 13 and 

the rail head 21 is such as to substantially reduce or pre 
vent electrostatic coupling between the iron of the rail 
and the iron of the magnet. The spacing therefore pre 
vents the direct transferral of current surges .in the rail 
to the magnet due to lightning. However, the spacing 
is relatively small and is not so great as to affect the 
establishment of the ?ux path from the rail head 21 to 
the pole head 19". A spacing of approximately 1A" has 
been found to be practical although variations in such 
spacing are obviously possible. 
The arrangement shown in FIGURE 6 has a certain 

other advantage in that more uniform pulses are pro 
duced. The graph at FIGURE 7a representsthe output 
from a transducer arrangement as shown in FIGURE 6 
while the chart shown in FIGURE 7b represents the out 
put from a transducer arrangement shown in FIGURE 4. 
As shown in FIGURE 7a, the differential from one signal 
to another is much less than that shown in FIGURE 7b. 
As an example, the pair of signals A are more uniform in 
FIGURE 7a than in FIGURE 7b. 
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It will be seen that we have described a basically 

simple device which can be built to withstand extreme 
abuse, and which requires no external source of power to 
become operative. In other words, regardless of weather 
conditions and for an inde?nitely long period, the device 
can be continuously alert to passing trains and can develop 
a clear electrical pulse output for each passing wheel. 
The utilization of a part of the rail itself (that is, the ad 
jacent side of the rail head) in the magnetic circuit, makes 
it possible to enhance the e?’ectiveness of the output 
pulse signal, and also makes it possible to build a device 
into a substantially protected location beneath the level 
of the rail and on the inside of the web 13. The extent 
to which the prismatic body extends laterally inwardly 
(i.e. towards the opposite rail of the track) is minimal, 
so that our device presents virtually no obstruction, and 
maximum protection is afforded against fouling by rods, 
chains or the like which may be dragged by a passing 
train. 

While we have described the invention in detail for the 
preferred forms shown, it will be understood that modi? 
cations may be made within the scope of the invention 
as described in the claims which follow. 
What is claimed is: 
l. A railroad wheel trip, comprising in combination 
a ferromagnetic rail section including a head and a base 

portion integrally formed at opposite ends of an up— 
standing web portion, 

a railroad wheel having a ferromagnetic ?ange adapted 
to ride on one lateral side of said head, 

a magnet having oppositely polarized ends, 
an electrical winding surrounding a portion of said 

magnet, 
a potting of solid non-magnetic electrically insulating 

material encasing said magnet and winding, 
the potted assembly being of such size as to ?t between 

said rail head and base Within the vertical limits of 
said web, 

electrical leads of said winding extending to an external 
surface of said potting, 

means extending through said web section and the 
potted assembly ?xedly mounting the two parts to 
gether, 

the magnet being positioned in said potting so that one 
end of said magnet extends laterally outwardly on 
said one side of said head, 

the other end of said magnet being positioned in sub 
stantially direct contact with a part of said rail sec 
tion above said base so as to transfer its polarization 
thereto, whereby a polarized gap is de?ned between 
said one side of said head and said one end of said 
magnet, and the gap being located so as to be mate 
rially altered by the traversal of said ?ange on said 
one side of said head. 

2. A railroad wheel trip, comprising in combination 
a ferromagnetic rail section including a head and a base 

portion integrally formed at opposite ends of an up 
standing web portion, 

a railroad wheel having a ferromagnetic ?ange adapted 
to ride on one lateral side of said head, 

a magnet having oppositely polarized ends, 
an electrical winding surrounding a portion of said 

magnet, 
a potting of solid non-magnetic electrically insulating 

material encasing said magnet and winding, 
the potted assembly being of such size as to ?t between 

said rail head and base within the vertical limits of 
said web, 

electrical leads of said winding extending to’an external 
surface of said potting, 

means extending through said web section and the 
potted assembly ?xedly mounting the two parts to- . 
gether, 
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the magnet being positioned in said potting so that one 
end of said magnet extends laterally outwardly on 
said one side of said head, 

the other end of said magnet being positioned adjacent 
to a part of said rail section above said base to cou 
ple magnetic ?ux to said section and to transfer its 
polarization thereto, 

said other end of said magnet and said rail section 
being spaced apart by a relatively small distance to 
de?ne an insulating spacing therebetween and also 
to de?ne a polarized gap between said one side of 
said head and said one end of said magnet, 

said polarized gap being located so as to be materially 
altered by the traversal of said flange of said one side 
of said head. 

3. A railroad wheel trip, comprising in combination 
a ferromagnetic rail section including a head and a base 

portion integrally formed at opposite ends of an up 
standing web portion, 

a railroad wheel having a ferromagnetic ?ange adapted 
to ride on one lateral side of said head, 

a magnet having oppositely polarized ends, 
an electrical winding surrounding a portion of said 

magnet, 
a potting of solid non-magnetic electrically insulating 

material encasing said magnet and winding, 
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the potted assembly being of such size as to ?t between 

said rail head and base within the vertical limits of 
said web, 

electrical leads of said winding extending to an external 
surface of said potting, 

means extending through said web section and the 
potted assembly ?xedly mounting the two parts to 
gether, 

the magnet being positioned in said potting so that one 
end of said magnet extends laterally outwardly on 
said one side of said head, 

the other end of said magnet being positioned in sub 
stantially direct magnetic coupling relationship with 
a part of said rail section above said base so as to 
transfer its polarization thereto, whereby a polarized 
gap is de?ned between said one side of said head and 
said one end of said magnet, and the gap being 
located so as to be materially altered by the traversal 
of said ?ange on said one side of said head. 
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