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PRESSURE SENSOR MODULE 

CROSS REFERENCE 

[0001] This is a continuation of US. patent application 
Ser. No. 09/947,526 ?led Sep. 7, 2001. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0002] The present invention relates generally to a pres 
sure sensor device to be incorporated into a car control 
device of an electropneumatic brake for use in a train and 
more speci?cally, to improvements in the pressure sensor 
module. 

[0003] In general, a train is comprised of a consist of one 
or more locomotives folloWed by a series of cars, and a 
pneumatic brake pipe extending through the train for the 
pneumatic brake. In recent years, each of the train cars and 
each of the locomotives have been serially connected by a 
poWer and communication trainline. Additionally, each car 
has an electropneumatic brake system. The serial electric 
poWer netWork and the pneumatic brake netWork have been 
integrated to form an electropneumatic braking system 
Which is in communication With the poWer and communi 
cation trainline, Which not only delivers poWer to each of the 
cars but also provides a communication link, enabling 
identi?cation and serialiZation of a train. 

[0004] In order to integrate the pneumatic and electrical 
systems in a netWork, the prior art devised a car control 
device for placement in each car, and the car control device 
Was then placed in contact With an ID module and the poWer 
and communication trainline. An example of a system is 
shoWn in US. Pat. No. 5,967,465 to Lumbis et al and a car 
control device is disclosed in US. Pat. No. 5,967,620 to 
Truglio et. al. 

[0005] A car control device necessarily involves the link 
ing and intertWining of several systems. The car control 
device comprised a pressure sensing system, a control valve 
system, a poWer management system, a functional control 
system, and a manifold. The control valve system is com 
prised of a plurality of valves Which may be electrically 
controlled in response to electrical signals received from the 
functional control module to pneumatically control the 
pneumatic brakes. Aplurality of pressure transducers com 
prising a pressure sensor module communicates With the 
functional control system. Therefore, a car control device 
involves an intricate netWork of systems in ?uid and/or 
electrical communication With one another. 

[0006] Apressure sensor module (PSM) is an integral part 
of a car control device. The PSM must be in ?uid commu 
nication With the manifold in order to detect and determine 
the pressure at various points in a manifold Within the car 
control device, and the PSM must also be in electric com 
munication With the functional control module, Which pro 
vides braking and communication signals, based on infor 
mation received from the PSM, to the netWork. Preferably, 
the pressure sensor module is mounted inside the housing 
adjacent to the control valve module and the poWer man 
agement module. 

[0007] The pressure sensor module comprises a casing and 
a plurality of pneumatic input ports integrally con?gured on 
a ?rst face of the casing and to be in ?uid communication 
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With the manifold. The ports are con?gured so that mounting 
of the module of the pressure sensor module to the manifold 
sealably connects each of the pneumatic input ports to an 
aperture in ?uid communication With the manifold. Prefer 
ably, the casing is sealed except for the ports. A plurality of 
transducers are inside the casing and in communication With 
its oWn port. Each of the transducers is electrically con 
nected to the functional control module. 

[0008] The pneumatic input ports of the pressure sensor 
module are connected respectively to receive ?uid commu 
nication from ports on the manifold Which correspond to an 
emergency reservoir, a brake pipe, a brake cylinder, control 
valve, and the external atmosphere. The pressure sensed at 
each of the emergency reservoir, brake pipe, brake cylinder 
and control valve pressure ports is compared to the atmo 
spheric reference, then translated into a voltage by the 
respective pressure transducers, thereby producing a signal 
from the transducers that is proportional to a gauge pressure 
for each of the respective ports. The casing comprises at 
least one bore for receipt of a fastener Which attaches the 
casing to the manifold. 

[0009] The pressure sensor module has a multi-pin elec 
trical receptacle on a second face of the casing. The recep 
tacle is con?gured such that each of the transducers has an 
output electrically connected to a respective pin. Addition 
ally, a pair of pins of the receptacle correspond to a pair of 
common voltage inputs to each of the transducers. A cable 
mate With the receptacle in order to transmit these signals to 
the functional control module of the car control device and 
provide voltage to the pressure sensor module. 

[0010] The pressure sensor module further comprises an 
ambient input port in ?uid communication With the external 
atmosphere. The ambient input port is connected to a 
conduit that extends through the housing to provide direct 
?uid communication With atmospheric pressure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0011] In order to fully understand hoW the pressure 
sensor module integrates into the makeup of a car control 
device, FIG. 1 is provided to shoW the general schematic 
makeup for the various systems involved in the construction 
of a car control device. A poWer and communication train 
line connects each car of a train. On each car is a car control 
device comprising various cooperating systems. A pipe 
bracket connects the car control device CCD to the pneu 
matic brake system. The pneumatic inputs are brake pipe BP, 
brake cylinder BC, emergency reservoir ER, retaining valve 
RET and auxiliary reservoir AR. A control valve system as 
Well as a pressure sensor system is con?gured to mate With 
various and pneumatic ports to supply pneumatic signals to 
a control valve system as Well as a pressure sensor system 
by a manifold. 

[0012] An example of a pressure sensing system of the 
prior art is shoWn in FIG. 2. FIG. 2 shoWs the pressure 
sensing system 100 mounted on the same assembly as the 
control valve system 102. The prior art used four separate 
transducers 104 individually mounted at the CVT port, ERT 
port, BPT port, and the BCT port, as shoWn. Each transducer 
Was Wired separately. The Wiring 106 for the pressure 
sensing system 100 of the prior art involved four three pin 
connectors 108 that each included tWo common connec 
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tions, namely a positive supply and negative supply signal 
connection. Therefore, the prior art required at least tWelve 
discreet Wires to be connected to the controlling circuits. 
Additionally, each transducer 104 required an atomospheric 
reference so that gauge pressure values could be determined. 
This arrangement required a vented enclosure for the trans 
ducer, exposing the transducer and other components Within 
the housing to moisture, dirt and other contaminants that 
may be in the air. 

[0013] According to the present invention as shoWn in 
FIGS. 3-5, pressure sensor module 110 comprises casing 
112 comprised of an upper casing 114 and a loWer casing 
116, Which securably is mounted to the car control device 
(not shoWn) by fasteners 118. Because the pressure sensor 
module 110 is preferably mounted in an interior area of a car 
control device (not shoWn), a Wrench clearance is an issue. 
In order to address the Wrench clearance issue, the fasteners 
118 are preferably a hex head Allen screWs. The Allen screW 
con?guration enables mounting and dismounting using a 
simple Allen Wrench. In the shoWn embodiment, fasteners 
118 extend through apertures 120 that are formed in ears 122 
attached to the upper casing 114. Additionally, Washers 124 
may be positioned betWeen the fasteners 118 and the ears 
122. In order to prevent loss, the fasteners 118 may be 
retained Within the apertures 120 by retaining ?ngers 154 
Which outWardly extend from gasket 146 to frictionally 
engage the fastener 118. 

[0014] One face of the pressure sensor module 110, pref 
erably a top face 126, has a receptacle 128 formed thereon. 
The receptacle 128 is formed to protect electrical connector 
130, Which electrically connects With and mates With an 
electrical cable 132 by means of a mating plug 133 as shoWn 
in FIG. 4. Electrical cable 132 extends from receptacle 128 
and connector 130 to the functional control module func 
tional control module (not shoWn) of the car control device 
(not shoWn). 
[0015] FIG. 5 shoWs the bottom face of the pressure 
sensor module 110. The bottom face has a plurality of 
pressure transducer ports 136. Each port 136 is connected to 
a pressure transducer 138 sealed in the casing 112. The 
transducers 138 are electrically connected to the connector 
130 by a printed circuit board 140. The pressure transducers 
138 detect and measure the pressure at various points in the 
manifold, these points corresponding to respective pressures 
in the brake pipe BP, emergency reservoir, brake cylinder, 
and the output of the control valve. The bottom face 134 of 
the pressure sensor module 110 further comprises an atmo 
sphere port 142, Which provides a common pressure refer 
ence to each of the transducers 138 in order to derive a 
voltage signal proportional to the gauge pressure sensed in 
each of the respective conduits of the manifold, because the 
casing 112 is sealed onto the manifold (not shoWn). 

[0016] The transducers 138 are each respectively electri 
cally connected to conduit 141 depending from the printed 
circuit board 140. Preferably, the conduits 141 are integrally 
con?gured onto the circuitry of the printed circuit board 140. 
These conduits 141 and the loWer casing 116 are coopera 
tively con?gured so that the ports 136 align With the 
conduits 141. 

[0017] It is important to determine gauge pressure because 
a locomotive Will likely travel to various altitudes, Where the 
atmospheric pressure may vary signi?cantly. The atmo 
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sphere port 142 must be connected to the atmosphere; it can 
be conveniently placed on any face. As shoWn in FIG. 5, 
hoWever, the atmosphere port 142 is in the bottom face 134 
of the housing 112. 

[0018] The inventive pressure sensor module is a signi? 
cant improvement over the prior art pressure sensing assem 
bly shoWn in FIG. 2. First, the space requirement is signi? 
cantly reduced because each of the transducers determines 
gauge pressure With respect to a common atmospheric vent. 
In the prior art, each of the transducers required a separate 
atmospheric reference. The prior art required a 12 pin 
connector in order to properly connect the four transducers. 
The con?guration of the instant invention, simpli?es the 
electronics and may be done With a six-pin connector. 

[0019] Wiring of the pressure sensor module is simpli?ed 
as Well. As in FIG. 3, connector is a six pin connector 130 
con?gured Within the receptacle 132. Four of the pins 144 
carry the signal from each of the four transducers 138, and 
tWo of the pins 144 are a common plus and minus poWer 
source for each of the transducers. All of the electrical 
connections to the transducers 138 is inside the casing 112. 
This presents a signi?cant improvement over the prior art, 
Which required tWelve discreet Wires, as aforementioned. A 
pin connector 130 is mounted on the printed circuit board 
140 With the transducers 138 so that no Wires are required 
therebetWeen. 

[0020] A gasket 146 is positioned Within the casing 112. 
The gasket 146 Will have holes 148 con?gured to alloW 
passageWay from a respective port 136 to the transducers 
138. The ports 136 may each include a raised Wall 150 
formed on an inner face 151 of loWer casing 116. Addition 
ally, the inner face may have raised pins 152 adjacent a 
single opening (not shoWn) or a plurality of openings 153 in 
the gasket 146. The pins 152 and the raised Wall of atmo 
sphere port 142 are shorter than the raised Walls 150. Thus, 
the interior of the casing 112 is at atmosphere above and 
beloW gasket 146. The raised Walls 150 cooperate to hold 
gasket 146. 

[0021] Additionally, the gasket 146 may include a retain 
ing ?nger 154. When the casing 112 is closed, as shoWn in 
FIG. 4, the retaining ?nger 154 of gasket 146 is Wedged 
betWeen protuberance 156 of the loWer casing 116 and the 
ear 122 of the upper casing, Which further assists in keeping 
the gasket 146 in place. The retaining ?ngers 154 of gasket 
146 extend past the protuberance 156 and across the aperture 
120 in ear 122. 

[0022] The loWer casing 116 includes a latch 158 designed 
to engage a catch 160 on the upper casing 114 in order to 
keep the casing 112 closed. 

[0023] External interface o-rings 162 may be positioned 
on the bottom face 134 around each of the ports 136 in order 
to assist in creating an airtight seal betWeen the pressure 
sensing module 110 and the car control device (not shoWn). 
In like manner, internal interface o-rings 164 may be posi 
tioned on an inner face 152 of the loWer casing 116 and 
Within raised Walls 150 of ports 136 in order to assist in 
creating an airtight chamber Within the pressure sensing 
module 110 about the conduits 141. 

[0024] As an alternative to individual o-rings 162, an 
external one-piece gasket 166 may be positioned on a 
bottom face 134 of the casing 112. The external one-piece 
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gasket 166 Will bear a plurality of openings 172 con?gured 
to allow access to the pneumatic input ports 136 and the 
atmosphere port 142. The openings 172 Will be surrounded 
by rims 173. The external one-piece gasket 166 has ears 168 
cooperatively con?gured With the ears 122 on the upper 
casing 114. The ears 168 on external one-piece gasket 166 
are con?gured to alloW fasteners 118 to pass through aper 
ture 170 Which may be of a smaller diameter than apertures 
120 and further retain the fastener 118 on the casing 112. 

[0025] Although the present invention has been described 
and illustrated in detail, it is to be clearly understood that the 
same is by Way of illustration and example only, and is not 
to be taken by Way of limitation. The spirit and scope of the 
present invention are to be limited only by the terms of the 
appended claims. 

We claim: 
1. A pressure sensor module for use in conjunction With 

an electropneumatic brake, the pressure sensor module com 
prising: 

a casing having an upper casing and a loWer casing 
cooperatively formed to mate With one another to form 
a generally sealed interior chamber there betWeen; 

at least one ear on a lateral edge of the casing, the at least 
one ear including an aperture formed therein to receive 
a fastener in order to fasten the pressure sensor module 
onto a manifold; 

a plurality of pneumatic input ports on a ?rst face of the 
casing; 

a plurality of transducers inside the casing and in com 
munication With its oWn port; 

a common electrical connector on a second face of the 

casing; and, 
each of the transducers being connected, interior the 

casing, to the common electrical connector. 
2. The pressure sensor module as in claim 1, further 

comprising a retainer adjacent the ear to retain a fastener 
passing through the apertures in the aperture prior to fas 
tening the pressure sensor module to the manifold. 

3. The pressure sensor module as in claim 2, Wherein the 
retained fastener is an Allen screW. 

4. The pressure sensor module as in claim 3, further 
comprising a Washer positioned betWeen the fastener and the 
aperture. 

5. The pressure sensor module as in claim 1, further 
comprising a latch on one of the upper or loWer housing, and 
a catch on another of the upper or loWer housing, the latch 
and the catch cooperatively con?gured to engage one 
another and hold the upper and loWer casings together. 

6. The pressure sensor module as in claim 1, further 
comprising a raised Wall positioned at each respective 
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pneumatic input port, each raised Wall extending from an 
inner surface of the loWer casing. 

7. A pressure sensor module for use in conjunction With 
an electropneumatic brake, the pressure sensor module com 
prising: 

a casing; 

a printed circuit board positioned Within the casing; 

a gasket positioned betWeen the casing and the printed 
circuit board; 

a plurality of pneumatic input ports on a ?rst face of the 
casing; 

a plurality of transducers mounted on the printed circuit 
board inside the casing and in communication With its 
oWn port; 

a common electrical connector on a second face of the 

casing; and, 

each of the transducers being connected, interior the 
casing, to the common electrical connector. 

8. The pressure sensor module as in claim 7, Wherein the 
transducers are in electric communication With the electric 
connector mounted on the printed circuit board. 

9. The pressure sensor module as in claim 3, further 
comprising a plurality of internal o-rings, each internal 
o-ring positioned adjacent a respective pneumatic input port 
on an face of the loWer housing. 

10. The pressure sensor module as in claim 7, further 
comprising raised Walls extending inWardly from each of the 
pneumatic input ports. 

11. The pressure sensor module as in claim 10, further 
comprising a gasket positioned inside the casing, the gasket 
having holes formed to receive the raised Walls, Which retain 
the gasket in place. 

12. The pressure sensor module as in claim 7, Wherein the 
casing includes a loWer casing and an upper casing; 

the loWer casing having a protuberance protruding out 
Wardly from a lateral edge of the loWer casing; and 

the gasket includes a retaining ?nger cooperatively con 
?gured With the protuberance, such that as the casings 
are closed, the protuberance and the retaining ?nger 
Will align With one another, thereby Wedging the retain 
ing ?nger betWeen the protuberance on the loWer 
casing and an ear extending from the upper casing. 

13. The pressure sensor module as in claim 12, Wherein 
the retaining ?nger extends into the aperture Within the ears 
to engage a fastener passing there though thereby retaining 
the fastener in the aperture. 


