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I N T R O D U C T I O N 

The purpose of the in format ion contained herein 
is to give a l l concerned a clear and comprehensive 
explanation of the hot box detector and how i t 
operates to detect abnormally hot journals, so that, 
through better understanding, f u l l advantage may 
be taken of the device to improve safety of train 
operation. 

Emphasis has been given to the importance of 
proper inspection of a suspected journal as, i n the 
final analysis, the decision and action taken as a 
result of inspection is the measure of effectiveness 
of the hot box detector. 

W i t h hot boxes and burnt-off journals present­
i n g a most serious problem on the railroads today, 
hot box detectors offer a means of reducing hot 
box incidence to a m in imum. 
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N E W Y O R K C E N T R A L S Y S T E M 

HOT BOX DETECTORS 

The New Y o r k Central has installed electronic 
trackside devices known as hot box detectors at 
various points on the System. The purpose of these 
devices is to detect heat given off by passing journals 
and report this heat to an observer by tracing a 
series of marks or pips on a tape in a pen recorder. 
If a journal is running hot, the pip produced by this 
journal wi l l be much larger than its neighbors and 
the observer can then take steps to stop the train and 
have the journal inspected. 

HOW THE DETECTOR DETECTS HOT BOXES 
Mounted in the detector head at the track is a 

thermistor bolometer. This is a technical name for 
a device that is sensitive to infrared (heat) rays. This 
bolometer is connected in an electrical circuit in 
such a way that, when it is exposed to heat, it pro­
duces a signal. The size of the signal depends upon 
the intensity of the heat falling upon it. The signal 
is then amplified about 100,000 times and operates 
a pen recorder. 

The bolometer is mounted in a lens assembly 
which is positioned so that it can look at the trailing 
side of passing journals. A s a train moves over the 
detector, each journal in turn is scanned by the 
bolometer. Since all journals radiate some heat, a 
small pip is produced on the tapes for each journal. 
If a particular journal is running hot, it wi l l produce 
a larger pip. 

A lso incorporated in the detector is a gating sys­
tem. The gating circuits turn the detector " O N " and 
" O F F " so that it is " O N " only when there is a journal 
to be checked. This is done to minimize the possibil-
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ity of picking up sources of heat other than journal 
boxes. Control of the gating is done by two rubber­
like blocks called wheel transducers bolted to the 
rai l in advance of the detector. These blocks contain 
a magnet and a coi l of wire and are actuated by the 
presence of a wheel in the field of the magnet. The 
gating system also opens the protective shutter in the 
detector head and turns on the recorder while a train 
is passing over the detector. 

The detector is very sensitive. A man waving his 
hand in front of the lens produces a signal compar­
able to a hot box. 

GATING 

C O N T K H 

The lens looks at a spot on the journal box about 
1 sq. inch in area. As the journal box first comes 
into range of the lens, the lens is looking at the 
bottom edge of the box. A s the journal moves for­
ward, the point at which the detector is looking 
moves up the journal box unti l at the last instance 
the detector is looking at the top edge of the box 
and possibly over the top. 

The principal reason for looking at the trailing 
side of the journal box is to keep dirt from being 
blown into the housing and possibly damaging the 
lens. 
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READING TAPES 

The tape wi l l show a series of pips, one produced 
by each journal box. There are two such rows of 
pips, one for each rail . The sketch shows the relation 
between 
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groups of pips and wheels on a car. Each cluster of 
four pips represents the rear truck of one car and 
the front truck of the next car. The longer space 
between clusters represents a car body. A hot box 
indication is located by counting spaces from the end 
of the train to locate the car and then specifying the 
particular journal and side of the train. In the above 
sketch, the location of the hot box would be given 
as being on the third head car, number 4 journal, 
south side. 

The chart is ruled with lines one millimeter apart. 
The height of the pip is given in millimeters. To 
determine if a particular pip is a hot box indication, 
its height is determined in millimeters. The height 
of the pip of the journal on the opposite end of the 
same axle is also determined. The height of the nor­
mal pip is then subtracted from the suspected pip 
and i f this difference exceeds a predetermined 
amount, the car is considered as having a defective 
journal and the train is stopped. 
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