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DEVICE FOR DETECTING A HOT WHEEL 
CONDITION 

RELATED APPLICATIONS 

[0001] This application is based upon and claims the ben 
e?t of priority for European Patent Application No. 
EP12163972 by Progress Rail Inspection & Information Sys 
tems S.r.1., ?led Apr. 12, 2012, the contents of Which are 
expressly incorporated herein by reference. 

TECHNICAL FIELD 

[0002] This disclosure generally relates to the ?eld of rail 
transportation, and more particularly, to determining a tem 
perature of rail vehicle undercarriage components. 

BACKGROUND 

[0003] Safe and reliable operation of a railroad system may 
be dependent upon the integrity of the rolling mechanisms of 
the vehicles travelling over the rails, such as trains. Worn or 
damaged train Wheel bearings may increase the rolling fric 
tion of the axle thereby increasing the poWer required to pull 
the train. In addition, Worn or damaged bearings may cause 
excessive Wear to the train axle and, in the case of failure of 
the bearing, may even cause the axle to lock up, preventing 
rotation of the Wheel and thus resulting in a potential ?re 
haZard due to the heat build up and potential sparking caused 
by friction of the locked Wheel scraping along the rail. 
[0004] Bearing temperatures may be scanned by sensing a 
temperature of the Wheel bearing indirectly. When the bear 
ing temperatures are high due to overheating of the Wheel a 
hot Wheel condition may exist. For example, infrared radia 
tion (IR) sensors may be mounted along a rail to detect IR 
energy emitted by a Wheel of passing rail cars. The IR energy 
may be indicative of a temperature of the Wheel. 

[0005] Wheel temperatures may be scanned by sensing a 
temperature of the Wheel directly. When the bearing tempera 
tures are high due to overheating of the Wheel a hot Wheel 
condition may exist. For example, infrared radiation (IR) 
sensors may be mounted along a rail to detect IR energy 
emitted by an outer Wheel bearing of passing rail cars. The IR 
energy may be indicative of a temperature of the Wheel bear 
mg. 
[0006] HoWever, such a system may be limited to bearing or 
Wheel temperatures being scanned only at speci?c points on 
the railWay paths. For rail car transporting potentially dan 
gerous or dangerous cargo there may be a need for the bearing 
or Wheel temperatures to be scanned continuously so that any 
changes in temperature may be detected Within a short time. 
[0007] US. Pat. No. 6,535,135 discloses an anti-friction 
roller bearing containing a sensing device that may radiate 
signals Which re?ect conditions Within the bearing. The sens 
ing device may detect operating temperature in the bearing 
though a sensor. The bearing may have rollers arranged in tWo 
roWs Within an outer race and around an inner race. The 

bearing may contain a sensing device that may transmit sig 
nals, Which re?ect conditions Within the bearing, Wirelessly 
to a remote receiver. The sensing device may be self-poWered 
through electromagnetic induction by rotation of a portion of 
the bearing or through vibratory motion of the bearing as it 
acts upon a pieZoelectric crystal. 
[0008] The disclosed sensing device is complicated and 
dif?cult to manufacture. 
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[0009] US2011/0231039 discloses a device positioned on 
an axle shaft of a rail vehicle. The device may be coupled to 
the shaft by a band Wound around the shaft so that it may 
rotate With the rotation With the rotation movement of the 
shaft. The device may include a temperature sensor. The 
temperature sensor may be used for determining overheating 
of the axle bearings of the rail vehicle. In particular, the 
temperature may be determined by means of an infrared 
sensor. The infrared sensor may be arranged, Within the 
device With line of sight to the Wheel inner side, to detect hot 
boxes, since the bearing is exactly on the other side of the 
Wheel. 
[0010] The present disclosure is directed, at least in part, to 
improving or overcoming one or more aspects of the prior art 
system. 

BRIEF SUMMARY OF THE INVENTION 

[0011] In a ?rst aspect, the present disclosure describes a 
device for a detecting a hot box condition on a rail vehicle 
comprising a housing removably coupled to an undercarriage 
component of the rail vehicle, the housing being coupled 
magnetically; and a temperature sensor positioned Within the 
housing. 
[0012] In a second aspect, the present disclosure describes 
a method of temporary retro?tting of a rail vehicle for detect 
ing a hot box condition comprising the step of removably 
coupling a housing of a device to an undercarriage component 
of the rail vehicle Wherein the housing is coupled magneti 
cally and a temperature sensor is positioned Within the hous 
1ng. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The foregoing and other features and advantages of 
the present disclosure Will be more fully understood from the 
folloWing description of various embodiments, When read 
together With the accompanying draWing, in Which: 
[0014] FIG. 1 is a schematic representation of a device of a 
hot box condition on a rail vehicle undercarriage component 
according to the present disclosure. 

DETAILED DESCRIPTION 

[0015] This disclosure generally relates to a device 10 for 
detecting a hot box or hot Wheel condition on a rail vehicle 
undercarriage component. 
[0016] With reference to FIG. 1, the device 10 may com 
prise a housing 12. The housing 12 may have a container-like 
structure. The housing 12 may have a structure to accommo 
date the temperature sensor and any required electronics. The 
housing 12 may be con?gured so as to be positioned on an 
undercarriage component of a rail vehicle. The housing 12 
may have a suitable shape and structure to be positioned on 
the undercarriage component. The housing 12 may be com 
posed of thermal insulation materials. 
[0017] The housing 12 may be coupled to directly on the 
undercarriage component. The housing 12 may be suitably 
coupled to the undercarriage component. In an embodiment, 
the housing 12 may be removably coupled to the undercar 
riage component. The housing 12 may be magnetically 
coupled to the undercarriage component. The housing 12 may 
be in magnetic contact With the undercarriage component. 
The magnetic coupling may be suf?ciently strong to hold the 
device 10 as a sole means of direct fastening. 
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[0018] The housing 12 may be provided With a magnet for 
magnetic coupling to the undercarriage component. The mag 
net may be disposed Within the housing 12. In an embodi 
ment, the housing 12 may be provided With a plurality of 
magnets for magnetic coupling to the undercarriage compo 
nent. The plurality of magnets may be disposed Within the 
housing 12 and suitably arranged therein. The magnet or the 
plurality of magnets may be permanent magnets. 
[0019] In an embodiment, a portion of the housing 12 may 
be magnetiZed for magnetic coupling to the undercarriage 
component. The portion of the housing 12 in contact With 
undercarriage component may be magnetiZed. The portion of 
the housing 12 may be constituted by a permanent magnet. 
The portion of the housing 12 may incorporate a permanent 
magnet. The permanent magnet may be incorporated into a 
Wall of the housing 12. 
[0020] In an embodiment, the housing 12 may be magne 
tiZed for magnetic coupling to the undercarriage component. 
The housing 12 may be constituted by a permanent magnet. 
The housing 12 may incorporate a permanent magnet. The 
permanent magnet may be incorporated into a Wall of the 
housing 12. 
[0021] The device 10 may further comprise a temperature 
sensor. The temperature sensor may be positioned Within the 
housing. The temperature sensor may detect heat from the 
target undercarriage component. The temperature sensor may 
determine the temperature of the target undercarriage com 
ponent. The temperature sensor may detect a hot box condi 
tion or a hot Wheel condition through the evaluation of the IR 
signals emitted from the target undercarriage component. 
[0022] In an embodiment, the temperature sensor may be 
an IR sensor for determining the temperature of the target 
undercarriage component. The infrared sensor may analyZe 
the infrared emissions from the target undercarriage compo 
nent to determine the temperature thereof. The infrared sen 
sor may be pulsed and/or operated in intervals to consume 
only loW poWer. Signals from the infrared sensor may be used 
to determine if hot box condition or a hot Wheel condition 
persists. 
[0023] The device 10 may comprise other detectors. The 
device 10 may comprise an acceleration detector to detect 
additional forces acting on a Wheel subjected to scanning by 
the acceleration detector. 
[0024] The temperature sensor may be positioned Within 
the housing 12. The temperature sensor may be positioned 
Within the housing 12 in a position that alloWs heat from the 
target undercarriage component to be detected. The tempera 
ture sensor may be positioned Within the housing 12 in a 
position that alloWs the temperature of the target undercar 
riage component to be measured. 
[0025] The rail undercarriage 20 may comprise compo 
nents such as an axle 22, Wheels 24, Wheel bearings 26 and 
axle stubs 28. The device may be located so as to obtain IR 
data from the one of the target rail vehicle undercarriage 
components. 
[0026] The device 10 may be located on the undercarriage 
component. The device 10 may be located on the target under 
carriage component the temperature of Which is to be mea 
sured by the temperature sensor. The device may be posi 
tioned on the axle 22, Wheels 24, Wheel bearings 26 or axle 
stubs 28. 

[0027] In an embodiment, the device 10 may be located on 
one undercarriage component adjacent to the target undercar 
riage component. The device 10 may be positioned on a Wheel 
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24 and orientated to measure the temperatures of the Wheel 
bearing 26 or the axle 22. The device may be positioned on the 
axle 22 and orientated to measure the temperature of the 
Wheel 24. The device 10 may be positioned on an axle stub 28 
and orientated to measure the temperatures of the Wheel bear 
ing 26 or the Wheel 24. 
[0028] The rail vehicle may travel on the rails 32 of a rail 
track 30 that may be positioned on a rail bed, such as Within 
a cross tie or a sleeper 34. 

[0029] The device 10 may be provided With electronics 
Which includes a controller to control the temperature sensor. 
The controller may access the signals from the temperature 
sensor. The electronics may be con?gured to communicate 
Wirelessly. The electronics may be con?gured to operate 
Within a Wireless netWork. In an embodiment, the measure 
ments of the target undercarriage component may be trans 
mitted through Wireless transmission to a receiver. In an 
embodiment, the receiver may be located in the rail vehicle. In 
an embodiment, the receiver may be a part of an on-board 
system and may be located in the cabin of the train that 
includes the rail vehicle. In an embodiment, the receiver may 
be a Way station by the side of the tracks 30. 
[0030] The device 10 may be poWered by a battery. In an 
embodiment, the battery may be a lithium battery Which is 
able to provide a poWer supply over a period of 1 to 2 years. 
The temperature sensor may be poWered by the battery. The 
electronics and associated controller may be poWered by the 
battery. 
[0031] In an embodiment, the device 10 may be poWered 
through rotational acceleration. The rotation force on the 
temperature sensor may generate electrical poWer for the 
operation of the temperature sensor. 
[0032] The temperature sensor may be poWered through 
rotational acceleration. The electronics and associated con 
troller may be poWered through rotational acceleration. 
[0033] The housing 12 is supported on the undercarriage 
component, and the housing 12 may support a generator 
con?gured to produce electrical poWer When the undercar 
riage component, such as a rail vehicle Wheel or axle, turns as 
the rail vehicle moves. Circuitry may be supported in the 
housing 12 and may receive the electrical poWer. 
[0034] Electrical poWer may be generated through electro 
magnetic induction. In an embodiment, the poWer supply may 
be an electromagnetic generator. The poWer source may com 
prise a magnetic core. In an embodiment, the magnetic core 
may have a plurality of stationary permanent magnets that are 
arranged in succession in the circumferential direction, With 
their poles alternating. The poWer supply may further com 
prise a Winding encircling the magnetic core. The magnetic 
core may produce a magnetic ?ux Which passes through the 
Winding and also passes through an air gap. A ring having 
teeth may be positioned such that the teeth may pass through 
the air gap When the ring rotates. The air gap may be betWeen 
the magnetic core and teeth provided on the ring. 
[0035] When the ring rotates, the teeth move through the air 
gap betWeen the alternating polarity poles, causing change in 
?ux linkage With the Winding and inducing voltage across the 
Winding. The poWer supply may contain a full Wave recti?er 
and a voltage regulator Which converts the alternating current 
generated in the Winding to direct current. 
[0036] In an embodiment, the ring may be rotatably 
mounted in the housing 12. The ring may be Weighted such 
that as the undercarriage component rotates the Weight Would 
tend to remain in its loWest position in the housing 12. The 
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position Which Would be equivalent to the Weight rotating 
Within the housing 12 in the opposite direction as the rotation 
of the undercarriage component. 
[0037] As the undercarriage component rotates, the mag 
netic core may rotate relative to the ring and the teeth. The 
relative rotation may move the teeth though the air gap so as 
to induce a voltage. The voltage may be used to supply poWer 
to the device 10 and the components therein. 
[0038] The device 10 may be disposed on the undercarriage 
component Which undergoes rotation as the rail vehicle trav 
els along the track 30. The device 10 may rotate in response to 
a travelling movement of the rail vehicle. The temperature 
sensor positioned Within the device 1 0 may rotate in response 
to the travelling movement of the rail vehicle. The tempera 
ture sensor may move upon rotation movement of the Wheels 
of the rail vehicle. The rotation of the temperature sensor may 
be proportional to the travel velocity of the rail vehicle. The 
temperature sensor may be subject to a rotational force in 
response to the travelling movement of the rail vehicle. 
[0039] The rail vehicle may be temporarily retro?tted With 
the device 10 for detecting a hot box condition. 
[0040] The method of temporary retro?tting a rail vehicle 
may comprise removably coupling the housing 12 of the 
device 10 to the undercarriage component of the rail vehicle. 
The housing 12 may be coupled magnetically and the tem 
perature sensor may be positioned Within the housing 12. 
[0041] The skilled person Would appreciate that foregoing 
embodiments may be modi?ed or combined to obtain the 
device 10 of the present disclosure. 

INDUSTRIAL APPLICABILITY 

[0042] This disclosure describes a device 10 Which can be 
positioned With ease on the rail vehicle undercarriage com 
ponent. The device 10 may be temporarily coupled to the rail 
vehicle undercarriage component. Such a temporary cou 
pling may avoid the need for the device 1 0 to be manufactured 
as a part of the rail vehicle undercarriage component. Thus, 
the device 10 may be assembled Without the need for retro 
?tting the under carriage component. The device 10 may be 
decoupled from the undercarriage component after use With 
out undue effort. The device 10 may be used as a consumable 
item. 
[0043] The device 10 may be in direct contact With the rail 
vehicle undercarriage component and thereby may be able to 
measure the temperature of the component directly. 
[0044] Accordingly, this disclosure includes all modi?ca 
tions and equivalents of the subject matter recited in the 
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claims appended hereto as permitted by applicable laW. 
Moreover, any combination of the above-described elements 
in all possible variations thereof is encompassed by the dis 
closure unless otherWise indicated herein. 
[0045] Where technical features mentioned in any claim 
are folloWed by references signs, the reference signs have 
been included for the sole purpose of increasing the intelligi 
bility of the claims and accordingly, neither the reference 
signs nor their absence have any limiting effect on the tech 
nical features as described above or on the scope of any claim 
elements. 
[0046] One skilled in the art Will realiZe the disclosure may 
be embodied in other speci?c forms Without departing from 
the disclosure or essential characteristics thereof. 
[0047] The foregoing embodiments are therefore to be con 
sidered in all respects illustrative rather than limiting of the 
disclosure described herein. Scope of the invention is thus 
indicated by the appended claims, rather than the foregoing 
description, and all changes that come Within the meaning 
and range of equivalence of the claims are therefore intended 
to be embraced therein. 
What is claimed is: 
1. A device for detecting a hot box condition on a rail 

vehicle, comprising: 
a housing removably coupled to an undercarriage compo 

nent of the rail vehicle, the housing being coupled mag 
netically; and 

a temperature sensor positioned Within the housing. 
2. A device as set forth in claim 1, Wherein the undercar 

riage component is a rotating component. 
3. A device as set forth in claim 2, Wherein the undercar 

riage component is a Wheel. 
4. A device as set forth in claim 2, Wherein the undercar 

riage component is an axle. 
5. A device as set forth in claim 2, Wherein the temperature 

sensor is poWered through rotational acceleration force. 
6. A device as set forth in claim 2, Wherein the temperature 

sensor is poWered through a battery. 
7. A method for retro?tting a rail vehicle for detecting a hot 

box condition, comprising the step of: 
removably coupling a housing of a hot box condition detec 

tor to an undercarriage component of the rail vehicle, 
Wherein the housing is coupled magnetically and a tem 
perature sensor is positioned Within the housing. 

8. A method as set forth in claim 7, Wherein the temperature 
sensor is poWered through rotational acceleration. 

* * * * * 


