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1. 

3,392,279 
MAGNETIC TRANSDUCER RAILROAD 

WHEEL DETECTOR 
Arthur R. Crawford, Columbus, Ohio, assignor to Abex 

Corporation, a corporation of Delaware 
Filed Oct. 23, 1965, Ser. No. 503,479 

5 Claims. (Cl. 246-249) 

ABSTRACT OF THE DISCLOSURE 
A rugged all metal magnetic transducer for use as a 

railroad wheel detector. The transducer comprises a one 
piece solid cast aluminum housing having a dead-ended 
vertical cavity in which a magnetic core is mounted with 
an electrical coil encompassing a part of the core. The 
core is tightly held in the cavity by a magnetic plug 
member. The transducer is mounted on a rail with the 
closed end of the cavity in one of two predetermined 
positions adjacent the rail head, the first position being 
immediately adjacent the lower surface of the rail head 
for fiange-side mounting and the second position being 
just below the top surface of the rail head for wheel-side 
mounting. The mounting means includes a pair of bolts 
with spacer members for securing the housing to the Web 
of the rail and a removable magnetic pole piece extend 
ing from the plug member into engagement with the rail 
web. The dimensions of the spacer members and the pole 
pieces are matched to the rail dimensions to permit secure 
mounting of the transducer at either of the first and second 
positions with the pole piece in firm flux-transmitting con 
tact with the rail web. 

-own." "...ww. 

This invention relates to a new and improved magnetic 
transducer and particularly to a magnetic transducer 
effective to detect movement of a railway wheel past a 
given point on a conventional steel rail of the kind com 
prising a relatively wide head supported upon a narrow 
vertically extending web. 

In the control of railway classification yards, and in 
other applications entailing the control of railway opera 
tions, it is frequently necessary to detect the movement of 
railway cars or locomotives past a given point on the rail 
way. This is frequently accomplished by means of track 
switches, mounted on the rail and positioned to be en 
gaged by the flange of a wheel passing along the rail. 
Track switches employed for this purpose are subjected 
to a quite adverse environment; thus, these switches must 
be capable of withstanding substantial vibration, relatively 
heavy shock loading, and heavy impact loading, from the 
railway vehicles wheels by which they are engaged and 
from the rails on which they are mounted. The working 
environment for switches of this kind is almost invariably 
a very dirty one. Moreover, the switches may be subject 
to substantial stresses when repair work is carried for 
ward on adjacent sections of the rail. As a consequence, 
and despite substantial precautions in construction of de 
vices of this kind, it is sometimes quite difficult to main 
tain conventional track switches in operation. 
One kind of device known in the prior art which offers 

a solution to some of the problems encountered with con 
ventional track switches constitutes a magnetic proximity 
detector or transducer. One such device, as shown in 
Hess Patent No. 3,187,127, comprises a magnetically actu 
ated reed switch mounted adjacent a permanent magnet 
structure, the flux circuit for the permanent magnet being 
momentarily closed, to a substantial extent, by the move 
ment of a railway wheel flange past the permanent mag 
net. A device of this kind avoids some of the disadvantages 
due to impact and shock loading upon engagement of the 
railway wheel with a conventional track switch. On the 
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2 
other hand, the delicate reed switch may present some 
problems with respect to maintenance of effective dis 
criminatory action in the presence of substantial vibra 
tion of the rail. 
Another device of this general kind, which is not a true 

Switch but constitutes a magnetic tranducer having no 
moving parts, is shown in Pelino Patent No. 2,973,430. 
The Pelino device comprises a permanent magnet and 
appropriate pole pieces mounted within a plastic hous 
ing, with an electrical coil encompassing the permanent 
magnet or one of the pole pieces. The magnetic circuit is 
arranged so that the flange of a wheel passing the device 
moves through an air gap in the magnetic circuit, inducing 
an electrical pulse in the coil that can be detected and 
employed for control purposes. A somewhat similar but 
considerably more complex device, using alternating cur 
rent, is disclosed in Hofstetter et al. Patent No. 3,015,725. 
Magnetic transducers of this particular kind do not require 
physical engagement between the transducer and the rail 
way wheel and do not entail physical movement of switch 
elements, minimizing the adverse effects of impact and 
shock loading of the device. 

However, damage may occur due to heavy vibration 
loading and to the dirty environment in which the device 
is required to operate. Moreover, devices of this kind, as 
previously known, have all required mounting of the 
transducer on the outer side of the rail, referred to as the 
flange side of the rail, because effective operation is pred 
icated upon movement of the wheel flange through a 
magnetic field created by the device. In many applications, 
this mounting arrangement presents no great disadvan 
tage; however, in those instances in which it is necessary 
to position the detector on the inside or wheel side of the 
rail, Substantial problems may be encountered. 

It is a primary object of the present invention, there 
fore, to provide a new and improved magnetic transducer 
for detecting movement of a railway wheel past a given 
point on a conventional steel rail that inherently and 
effectively eliminates the problems and difficulties en 
countered with previously known devices as set forth 
above. 
A specific object of the invention is to provide a new 

and improved magnetic transducer that can be used in 
place of conventional track switches, in railway opera 
tions, and that is rugged, durable, and virtually immune 
to damage or failure resulting from vibration, shock, in 
pact loading or dirt. 

Another important object of the invention is to provide 
a new and improved magnetic transducer for detecting 
movement of a railway wheel past a given point on a 
conventional steel rail and that may be mounted on either 
side of the rail. 
A specific object of the invention is to provide a new 

and improved magnetic proximity detector for detecting 
movement of a railway wheel past a given point on a rail 
way that is rugged and durable and can be mounted on 
either the flange side or the wheel side of the rail, yet 
which is simple and economical in construction and pro 
vides for mounting on the rail with a minimum of labor 
and material. 

Accordingly, the present invention is directed to a 
magnetic transducer for detecting movement of a railway 
Wheel past a given point on a rail of the kind comprising 
a relatively wide head supported upon a narrow web. A 
magnetic transducer constructed in accordance with the 
invention, comprises a one-piece solid non-ferrous metal 
housing, preferably aluminum, having a dead ended coil 
receiving cavity extending thereinto. A magnetic core 
extends axially of the coil-receiving cavity; this core in 
cludes a magnetic plug member that closes the open end 
of the cavity that preferably is press fit into the housing. 
At least one electrical coil is mounted within the cavity 
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in encompassing relation to a portion of the magnetic 
ccre. One coil is sufficient for a DC transducer but two 
coils are usually required if an AC system is utilized. 
Mounting means are provided for mounting the trans 
ducer housing on the web of a rail with the coil-receiving 
cavity extending in a vertical direction approximately 
parallel to the web of the rail and with the closed dead 
end of the cavity in predetermined position adjacent the 
head of the rail. In the preferred construction described 
hereinafter, the mounting means provides for mounting 
the transducer in either one of two positions, the first 
position locating the closed dead end of the cavity im 
mediately adjacent the lower surface of the rail head for 
flange-side mounting of the transducer, and the second 
position locating the closed dead end of the cavity only 
slightly below the top surface of the rail head or wheel 
side mounting. The mounting means includes a magnetic 
pole piece that is detachably affixed to the housing in en 
gagement with the magnetic plug member that closes the 
coil-receiving cavity; this pole piece extends laterally of 
the housing into firm engagement with the web of the 
rail. 

Other and further objects of the present invention will 
be apparent from the following description and claims 
and are illustrated in the accompanying drawings which, 
by way of illustration, show a preferred embodiment of 
the present invention and the principles thereof and what 
is now considered to be the best mode contemplated for 
applying these principles. Other embodiments of the in 
vention embodying the same or equivalent principles may 
be made as desired by those skilled in the art without de 
parting from the present invention and the purview of 
the appended claims. 

In the drawings: 
FIG. 1 is an end elevation view of a magnetic trans 

ducer constructed in accordance with one embodiment of 
the invention, showing the transducer mounted on a rail 
Way rail with a wheel passing the transducer; 

FIG. 2 is a sectional elevation view taken approxi 
mately along line 2-2 in FIG. 1; and 

FIG. 3 is a sectional view of the transducer taken ap 
proximately along line 3-3 in FIG. 2 and illustrates the 
mounting arrangement of the transducer employed for 
wheel-side mounting of the rail. 

FIG. 1 illustrates a magnetic transducer device 10, con 
Structed in accordance with the present invention, mount 
ed upon a conventional steel railway rail 11. Rail 1 is of 
conventional construction and comprises a relatively 
wide, thick head 12 supported upon a narrow vertically 
extending web 13 which extends upwardly from the usual 
base flange 14. Transducer 10 is positioned to detect 
movement of a railway wheel such as the wheel 15 past 
the point on rail 11 where the transducer is mounted. In 
FIG. 1, transducer 10 is mounted on the side of rail 11 
constituting the outside of the railway along which the 
flange 6 of wheel 15 moves. Thus, FIG. 1 illustrates 
flange-side mounting for the transducer; wheel-side mount 
ing is illustrated in FIG. 3 and is discussed hereinafter. 
The magnetic transducer 10 comprises a one-piece 

Solid non-ferrous metal housing 18. As best illustrated in 
FIG. 2, housing 18 is provided with a vertically extend 
ing dead-ended coil-receiving cavity i9. A magnetic core 
structure 21 is mounted within cavity 19 and extends 
axially of the cavity from end to end thereof. 
The magnetic core structure 21 mounted within cavity 

19 comprises an internal pole piece 22 that extends down 
Wardly from the upper or dead end of cavity 19. The in 
ternal pole piece 22 is press fit or otherwise suitably se 
cured in a washer 23 that supports the pole piece upon 
the upper surface of a first permanent magnet 24. Mag 
net 24, in turn, is supported upon a second permanent 
magnet 25. The lower or open end of cavity 19 is closed 
by a magnetic plug member 26. Plug 26 may be fabri 
cated from soft steel or any other suitable low-reluctance 
agnetic material. The lower surface of the plug is pref 
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4. 
erably disposed flush with the lower surface of housing 
18. In any event, the plug should not be spaced inwardly 
of the lower surface of the housing to any substantial 
extent to avoid introducing an unnecessary air gap into 
the magnetic circuit of transducer 10. 
An electrical coil 27 is mounted on the internal pole 

piece 22 that comprises a part of magnetic core struc 
ture 21. Coil 27 may be wound upon an appropriate 
bobbin or coil form 28 and is disposed in encompassing 
relation to pole piece 22. A single electrical coil 27 
having but two external leads 31 and 32, as illustrated in 
FIG. 2, may be utilized where transducer 10 is intended 
for DC operation. On the other hand, if an AC system 
is required, then two windings are usually employed in 
Stead of the single coil 27; where two windings are utilized, 
the may be bifilar, concentric, or axially separated coils. 

Appropriate means are provided for making electrical 
connections to the two leads 31 and 32 of coil 27. In the 
Specific arrangement illustrated in FIG. 2, the electrical 
leads extend through a small passage 33 from cavity 9 
into a terminal board cavity 34. A terminal board 35 is 
mounted within cavity 34, upon a pair of bosses 36 and 37 
formed within cavity 34 and constituting integral parts of 
the housing casting 18. Suitable screws 38 are employed 
to mount terminal board 35 upon bosses 36 and 37. Ter 
minal board 35 carries two conventional terminals 41 
and 42 to which leads 31 and 32 respectively, are con 
nected. 
The right-hand end of cavity 34, as seen in FIG. 2, is 

closed and sealed by an appropriate cover plate 44 and 
gasket 45 secured to housing 18 by appropriate screws or 
other mounting devices 46. Electrical connections to 
terminals 41 and 42 may be effected by apropriate electri 
cal leads brought through an opening 47 tapped to re 
ceive an apropriate closure plug. The construction of the 
electrical leads and the closure plugs are not critical with 
respect to the present invention and are not illustrated 
in the drawings. Indeed, the complete terminal arrange 
ment illustrated in FIG. 2 can be omitted from transducer 
10 and replaced by a simple fixed plug connection in the 
side wall of housing 18, omitting the projecting portion 
of the housing containing cavity 34 entirely. The illus 
trated construction utilizing the terminal board is some 
times preferred for convenience of making electrical con 
nections in the field. 
Means are provided for mounting housing 18 on the 

web 13 of rail 11 with cavity 19 extending in a generally 
vertical direction and approximately parallel to the web 
of the rail. The position of the device for flange-side 
mounting on rail 11 is illustrated in FIG. 1, the closed 
dead-end 19A of cavity 19 being located just below the 
lower surface of the head 12 of the rail. 
The mounting means for device 10 comprises a pair 

of mounting bolts 53 which extend through apertures 51 
and 52 in the cast metal housing 8. Preferably, there 
is no physical connection between cavity 19 and apertures 
51 and 52. Moreover, the apertures for the mounting bolts 
may be spaced by a reasonable distance from the mag 
netic core structure within cavity 19 to avoid substantial 
magnetic coupling between the mounting bolts 53 and 
the magnetic core of the transducer. As shown in FIG. 1, 
each of the mounting bolts 53 extends through an ap 
propriate aperture drilled in the web 13 of rail 1. 
Moreover, an appropriate spacer 54 is mounted in en 
Compassing relation to each of the bolts 53 to position 
housing 18 with its upper surface immediately below the 
head of the rail and displaced outwardly of the head so 
as to be immediately below the flange 16 of a wheel 
passing the transducer. 
The mounting means for transducer 10 further include 

a magnetic pole piece 55 that is detachably mounted upon 
the bottom of housing 18. Thus, within housing 13 there 
are two vertically extending tapped holes 6 and 62. The 
tapped holes 6 and 62 preferably form T-connections 
With the horizontal openings 51 and 52, this being the 
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most economical arrangement from the standpoint of 
fabricating casting 18. A pair of mounting screws 63 
extends through appropriate apertures in the external 
pole piece 55 and are threaded into the tapped openings 
61 and 62 to detachably mount the external pole piece 
on the bottom of housing 8. Pole piece 55 should con 
tact the closure plug 26 that forms the bottom-most mem 
ber of the magnetic core structure within cavity 19 in 
order to avoid introduction of an unwanted air gap in the 
magnetic structure of the transducer. Appropriate lock 
washers and spacer washers may be utilized in connection 
with the screws 63 as desired. 
With transducer 20 mounted in flange-side position on 

rail 11, as illustrated in FIG. 1, the magnetic flux pro 
duced within core structure 21 by the permanent magnets 
24 and 25 that comprise a part of that core structure 
(FIG. 2) traverses a flux path indicated generally by 
the phantom line 71 in FIG. 1. This flux path, beginning 
at the uppermost or dead-end 19A of the coil cavity 
within the transducer, and hence at the upper end of : 
pole piece 22 (see FIG. 2), extends across a substantial 
air gap to the head 12 of rail i. From the head of the 
rail, the flux path extends down through the web 13 of 
the rail and into the magnetic external pole piece 55 of 
the transducer. Pole piece 55 should be in firm contact 
with the web of the rail to avoid introduction of an air 
gap into the magnetic circuit between these members. 
The flux path is returned to the internal core structure 
through the engagement of external pole piece 55 with 
the low reluctance plug 56 that forms the bottom-most 
member of the core structure 21. 

Ordinarily, the reluctance of the magnetic circuit gen 
erally illustrated by the phantom line 71 in FIG. 1 is 
quite high. The high reluctance results from the presence 
of the large air gap between the rail head 2 and the 
transducer. When a car wheel 15 passes the transducer, 
however, the wheel flange 16 passes through this air gap 
and materially reduces its length. As a consequence, the 
total flow of flux is momentarily increased with the result 
that an electrical signal pulse is induced in the coil 27 
in transducer 10. This signal pulse, representing move 
ment of a rail wheel past the transducer, can be utilized 
to actuate a relay or other suitable switching device at 
a remote switching station to effect any desired control 
action. The bolts 53, although usually of magnetic ma 
terial, do not enter into the magnetic circuit because 
they are each spaced by a substantial high reluctance gap 
from the magnetic core structure within the transducer 
and hence carry only a negligible part of the total flux 
for the magnetic circuit. 

Transducer 10, as described hereinabove, is rugged, 
durable, and virtually immune to damage from vibration 
and shock in the course of use. The solid one-piece casting 
constituting housing 8 protects the coil 27 from damage 
from virtually any source. There are no loose or moving 
parts, complete core structure 2 being held firmly in 
place within the housing by the press fit plug 26 that is 
a part of the core structure. The mounting means utilized 
to mount the transducer on the web of the rail is com 
pletely separate from the coil structure. The electrical 
connections to the coil can be completely sealed, so that 
dirt in the environment in which the transducer is used 
presents little or no problem. The housing itself is in 
herently stronger than a fabricated sheet metal or plastic 
housing. On the other hand, the number of machined 
parts is held to a minimum and the overall expense of 
the transducer is quite low. 
The detachable mounting employed for the external 

pole piece 55 makes it possible to use external pole pieces 
of slightly different dimensions. This feature of the pres 
ent construction makes it possible to compensate for 
variations in the dimensions of rail it without requiring 
any change in the main structure of the transducer itself. 
Furthermore, the use of the detachable external pole 
piece and the separate spacers 54, or either of them, 
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6 
permits mounting of the transducer on the wheel side of 
a rail as well as on the flange side. That is, by varying 
the projection length of the external pole piece 55 or the 
length of the spacers 54, or both of them, transducer 10 
can be mounted on the rail for wheel-side operation in 
stead of flange-side operation, the wheel-side mounting 
arrangement being illustrated in FIG, 3. 

In the wheel-side mounting arrangement illustrated in 
FIG. 3, the spacers 54 remain unchanged in length. The 
hole through rail web 13 for the mounting bolt 53 is 
drilled at a high location. The only other change re 
quired, in this instance, is the provision of an external 
pole piece 55A that is slightly longer than the initially 
described pole piece 55, the additional length being re 
quired because pole piece 55A now contacts web 13 at 
a point where the web is somewhat narrower than in 
the case of the flange side mounting illustrated in FIG. 1. 
With the arrangement shown in FIG. 3, the flux path 

for the transducer is now generally illustrated by phantom 
Eine 7A. The magnetic flux does not turn an abrupt cor 
ner, but rather arches through a substantial air gap be 
fore reaching rail head 12, the air gap being somewhat 
Fonger than with flange-side mounting. The tread of the 
wheel 5, however, fills much of this air gap when the 
wheel passes the transducer. Consequently, a usable elec 
trical pulse is developed when the wheel passes the trans 
ducer, just as in the case of the flange-side mounting de 
scribed above. 

It is essential, however, for wheel-side mounting, that 
the upper surface of the transducer be located near the 
level of the upper surface of the head 12 of the rail. If 
this is not done, then the fiux path may proceed primarily 
to the side of the head of the rail and the passing wheel 
will not enter sufficiently into the air gap to produce a 
usable electrical pulse. The transducer should always be 
maintained Somewhat below the top of the head of the 
rail in order to avoid damage to the transducer from a 
So-called "double flanged wheel, a worn wheel which 
projects somewhat down below the top of the head of 
the rail on the side opposite the wheel flange. 
From the foregoing description, and from FIG. 3, 

particularly when compared with FIG. 1, it is clear that 
the transducer of the present invention is adaptable to 
both wheelside and flange-side mounting and is not limited 
to a flange-side arrangement as has been the case with 
most prior art devices. Moreover, this versatility is read 
ily accomplished through selection of an appropriate size 
of external pole piece and does not add materially to the 
cost of the transducer. Indeed, the main body of the 
transducer remains unchanged for mounting on either 
side of the rail. 

Hence, while preferred embodiments of the invention 
have been described and illustrated, it is to be under 
Stood that they are capable of variation and modification, 
and I therefore do not wish to be limited to the precise 
details set forth, but desire to avail myself of such changes 
and alterations as fall within the purview of the follow 
ing claims. 

I claim: 
1. A magnetic transducer, for detecting movement of 

a railway wheel past a given point on a rail of the kind 
comprising a relatively wide head supported upon a nar 
row web, comprising: 

a one-piece solid cast aluminum housing having a 
dead-ended coil-receiving cavity extending thereinto; 

a magnetic core extending axially of said cavity and 
including an internal pole piece and at least one 
permanent magnet; 

a magnetic plug member press fit into the open end 
of said cavity to close said open end and constitut 
ing a part of Said magnetic core; 

an electrical coil mounted within said cavity in en 
compassing relation to said internal pole piece; 

and mounting means for mounting said housing on 
the web of a rail with said cavity extending in a 
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vertical direction approximately parallel to the Web 
of the rail and with the closed dead end of Said 
cavity in predetermined position adjacent the head 
of the rail at either one of two locations with Said 
dead end of said cavity approximately aligned with 
the lower edge of the rail head for one of Said loca 
tions and with the dead end of said cavity disposed 
only slightly below the top of the rail head for the 
other location; 

said mounting means including a magnetic pole piece 
affixed to said housing in engagement with said plug 
member and extending laterally of said housing into 
engagement with the web of the rail. 

2. A magnetic transducer, for detecting movement of 
a railway wheel past a given point on a rail of the kind 
comprising a relatively wide head supported upon a nar 
row web, comprising: 

a one-piece solid aluminum housing having a dead 
ended coil-receiving cavity extending thereinto; 

a magnetic core extending axially of said cavity and 
including a magnetic plug member closing the open 
end of said cavity; 

at least one electrical coil mounted within said cavity 
in encompassing relation to a portion of said core; 

and mounting means for mounting said housing on the 
web of a rail with said cavity extending in a vertical 
direction approximately parallel to the web of the 
rail and with the closed dead end of said cavity in 
predetermined position adjacent the head of the 
rail at either one of two locations with said dead 
end of said cavity approximately aligned with the 
lower edge of the rail head for one of said locations 
and with the dead end of said cavity disposed only 
slightly below the top of the rail head for the other 
location; 

said mounting means including a pair of elongated 
mounting bolts extending horizontally through in 
dividual apertures in said housing, separate from 
said cavity, and through the rail web, and a pair of 
spacer members on said bolts intermediate said rail 
web and said housing; 

said mounting means further including a magnetic pole 
piece detachably affixed to the bottom of said hous 
ing in engagement with said plug member and ex 
tending laterally of said housing into engagement 
with the web of the rail. 

3. A magnetic transducer, for detecting movement of 
a railway wheel past a given point on a rail of the kind 
comprising a relatively wide head supported upon a nar 
row web, comprising: 

a one-piece solid non-ferrous metal housing having a 
dead-ended coil-receiving cavity extending thereinto; 

a magnetic core extending axially of said cavity and 
including a magnetic plug member closing the open 
end of said cavity; 

at least one electrical coil mounted within said cavity 
in encompassing relation to a portion of said core; 

and mounting means for mounting said housing on 
the web of a rail with said cavity extending in a 
vertical direction approximately parallel to the web 
of the rail and with the closed dead end of said 
cavity at one of two predetermined positions adja 
cent the head of the rail; 

the first of said positions being immediately adjacent 
the lower surface of the rail head for flange-side 
mounting of the transducer and the second of said 
positions being only slightly below the top surface 
of the rail head for wheel-side mounting; 

said mounting means including a magnetic pole piece 
detachably affixed to the bottom of said housing in 
engagement with said plug member and extending 
laterally of said housing into engagement with the 
web of the rail. 

4. A magnetic transducer, for detecting movement of 
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8 
a railway wheel past a given point on a rail of the kind 
comprising a relatively wide head Supported upon a 
narrow web, comprising: 

a one-piece solid aluminum housing having a dead 
ended coil-receiving cavity extending thereinto; 

a magnetic core extending axially of Said cavity and 
including a magnetic plug member closing the open 
end of said cavity; 

at least one electrical coil mounted within said cavity 
in encompassing relation to a portion of Said core; 

and mounting means for mounting said housing on the 
web of a rail with said cavity extending in a vertical 
direction approximately parallel to the Web of the 
rail and with the closed dead end of said cavity at 
any one of two predetermined positions adjacent 
the head of the rail; 

the first of said positions being immediately adjacent 
the lower surface of the rail head for flange-side 
mounting of the transducer and the second of Said 
positions being only slightly below the top Surface 
of the rail head for wheel-side mounting; 

said mounting means including a pair of elongated 
mounting bolts extending horizontally through in 
dividual apertures in said housing, separate from 
said cavity, and through the rail web, and a pair of 
spacer members on said bolts intermediate said rail 
web and said housing: 

said mounting means further including an external 
magnetic pole piece detachably affixed to the bottom 
of said housing in engagement with said plug men 
ber and extending laterally of said housing into en 
gagement with the web of the rail; 

the dimensions of said spacer members and said ex 
ternal pole piece being matched to the dimensions 
of the rail to permit stable mounting of said trans 
ducer at either of said first and second positions 
with said external pole piece in firm flux-transmitting 
contact with the web of the rail. 

5. A magnetic transducer, for detecting movement of a 
railway wheel past a given point on a rail of the kind 
comprising a relatively wide head supported upon a nar 
row web, comprising: 

a one-piece solid cast aluminum housing having a dead 
ended coil-receiving cavity extending thereinto; 

a magnetic core extending axially of said cavity and 
including an internal pole piece and at least one 
permanent magnet; 

a magnetic plug member closing the open end of said 
cavity and constituting a part of said magnetic core; 

an electrical coil mounted within said cavity in encom 
passing relation to said internal pole piece; 

and mounting means for mounting said housing on the 
web of a rail with said cavity extending in a vertical 
direction approximately parallel to the web of the 
rail and with the closed dead end of said cavity in 
one of two predetermined positions adjacent the 
head of the rail; 

the first of said positions being immediately adjacent 
the lower surface of the rail head for flange-side 
mounting of the transducer and the second of said 
positions being only slightly below the top surface 
of the rail head for wheel-side mounting; 

said mounting means including a pair of elongated 
mounting bolts extending horizontally through in 
dividual apertures in said housing, separate from 
said cavity, and through the rail web, and a pair of 
spacer members on said bolts intermediate said rail 
web and said housing; 

said mounting means further including a magnetic pole 
piece detachably affixed to the bottom of said hous 
ing in engagement with said plug member and ex 
tending laterally of Said housing into engagement 
with the web of the rail; 

the dimensions of Said spacer members and said ex 
ternal pole piece being matched to the dimensions 



3,392,279 
9 O 

of the rail to permit stable mounting of said trans- 2,973,430 2/1961 Pelino ------------- 246-249 
ducer at either of said first and second positions with 3,144,227 8/1964 Superkemper ------- 246-249 
said external pole piece in firm flux-transmitting 
contact with the web of the rail. EUGENE. G. BOTZ, Primary Examiner. 

References Cited 5 ARTHUR L. LA POINT, Examiner. 
UNITED STATES PATENTS H. BELTRAN, Assistant Examiner. 

2,442,491 6/1948 Czieskieng et al. --- 246-249 


