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Case Study

Locomotive System Status Module Uses
LEDs for Improve Illumination and Lifespan
EAO’s new system status module not only better serves the spe-
cial needs of locomotive operators but is also more reliable than 
existing units. It is engineered for quick, easy retrofit in standard 
cab console panel openings.
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in the head-end power (HEP) or electric 
train supply (ETS) console. 

A second version of this module was also 
produced with an increased total of 24 
status indicators – two rows of twelve. 
The importance of this secondary project 
was to provide application adaptability 
within a single indicator box. The 
customer’s need was to easily modify 
text, symbol inserts, and illumination 
colors from the front panel on-site, 
and if required, from readily available 
component inventory. As with the original 
indicator box, the necessary flexibility was 
achieved with EAO’s Series 71 indicators. 
This new indicator box additionally 
includes “leakage current compensation” 
as a critical requirement for efficient and 
proper LED illumination within the system 
design.

Results
The EAO system status modules use 
light-emitting diode (LED) illumination. 
LEDs use 90% less power than 
conventional incandescent bulbs and last 
100,000 hours – 10 times the service 
life of incandescent bulbs – providing a 
high level of reliability. Unlike standard 
incandescent bulbs with filaments, LEDs 
can withstand the harsh vibration of the 
application environment which ensures 
proper operation and warning of critical 
activities within the locomotive. Super-
bright LED illumination also provides 
immediate recognition in either daylight 
situations or dimly lit areas. The improved 
module design, which costs no more 
than existing units, satisfies railroads’ 
mandate for optimum performance and 
green, efficient energy usage.

System status modules from EAO 
improve cab ergonomics, speed up 

system check time to get locomotives out 
on the tracks faster, lower maintenance 
costs, and virtually eliminate bulb 
replacement. Here, specifically, are 
some of the advantages of the new EAO 
modules:
 Modules incorporate streamline, 

 flush-mount sealed LED indicators 
with no raised obstructions on the cab 
control console;
 A single button allows operators to test 
all LED indicators in a module at once;
 The long service life of locomotives 
makes compatibility with previous 
systems and important issue when 
considering replacement products. EAO 
modules exactly match existing console 
opening dimensions for easy drop-in 
and include quick-connect 0.250” 
terminations for trouble-free connection 
to existing wire harnesses;
 Indicator marking and lens colors are 
supplied to customer specifications as 
part of the module package.

IRIS Certification
The IRIS certification ensures that EAO’s 
products for the railway industry meet 

globally recognized levels 
of quality. IRIS Rev. 02 
certification was awarded 

to EAO following rigorous inspection 
of the company’s global manufacturing 
facilities. EAO’s products are also certified 
to ISO 9001:2008 and ISO 14001:2004. 
The IRIS standard, in conjunction with 
ISO 9001:2000, was established by 
the European Rail Industry, UNIFE. 
IRIS offers an efficient and transparent 
system for auditing railway suppliers, 
replacing the individual management 
system evaluations of at least four of 
the founders of this initiative (Alstom 
Transport, AnsaldoBreda, Bombardier 
Transportation, Siemens Mobility).

Series 71 indicators provide LED illumination 
using 90% less power than conventional bulbs.

System status modules improve cab ergonomics.

Exploded view of the system status module.

Drivers must devote maximum attention to 
carrying out all operational control actions 
without being distracted. They require a clear 
presentation of essential information.

Business Challenge

As a leading manufacturer of locomotives, passenger trains, 
trams, and other rail vehicles, Vossloh designs and builds 
electric, diesel, and hydraulic locomotives. As part of the system 
design, special care is given to meeting operator requirements for 
control systems and status indication modules.

The key for safe and efficient operator performance is the ability 
to devote maximum attention to carrying out all operational 
control actions without being distracted from observing the track 
system and signals. To avoid unnecessary distraction, yet remain 
informed of the status of key locomotive subsystems, the driver 
requires a clear presentation of essential information.

Solution

At EAO, we are experts in the human machine interface (HMI). We 
design our control systems and switching components to 
exacting ergonomic standards. The goal is to make the interac-
tion between operator and machine safer, easier, more intuitive, 
and productive by understanding the unique needs of operators 
in various application situations.

EAO’s new system status module not only better serves the 
special needs of locomotive operators but is also more reliable 
than existing units. The fourteen-indicator status module accepts 
alarm and status signals from a variety of locomotive subsys-
tems, including braking, propulsion, positive train control, 
surveillance, HVAC, and sander systems as well as many other 
sources. It is engineered for quick, easy retrofit in standard cab 
console panel openings.

A typical locomotive cab may include four or five modules in the 
forward-facing control console and two or three modules in the 
head-end power (HEP) or electric train supply (ETS) console.

A second version of this module was also produced with an 
increased total of 24 status indicators – two rows of twelve. The 
importance of this secondary project was to provide application 
adaptability within a single indicator box. The customer’s need 
was to easily modify text, symbol inserts, and illumination colours 
from the front panel on-site, and if required, from readily available 
component inventory. As with the original indicator box, the 
necessary flexibility was achieved with EAO’s Series 71 indica-
tors.

This new indicator box additionally includes “leakage current 
compensation” as a critical requirement for efficient and proper 
LED illumination within the system design.

System status modules improve cab 

ergonomics.

Exploded view of the system status 

module.

“The fourteen-indicator status 
module accepts alarm and 
status signals from a variety of 
locomotive subsystems, 
including braking, propulsion, 
positive train control, surveil-
lance, HVAC, and sander 
systems as well as many other 
sources.”
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A second version of this module was also pro-
duced with an increased total of 24 status indi-
cators – two rows of twelve. The importance of 
this secondary project was to provide applica-
tion adaptability within a single indicator box.

Results

The EAO system status modules use light-emitting diode (LED) 
illumination. LEDs use 90% less power than conventional 
incandescent bulbs and last 100,000 hours – 10 times the service 
life of incandescent bulbs – providing a high level of reliability. 
Unlike standard incandescent bulbs with filaments, LEDs can 
withstand the harsh vibration of the application environment 
which ensures proper operation and warning of critical activities 
within the locomotive. Superbright LED illumination also provides 
immediate recognition in either daylight situations or dimly lit 
areas. The improved module design, which costs no more than 
existing units, satisfies railroads’ mandate for optimum perfor-
mance and green, efficient energy usage.

System status modules from EAO improve cab ergonomics, 
speed up system check time to get locomotives out on the tracks 
faster, lower maintenance costs, and virtually eliminate bulb 
replacement. Here, specifically, are some of the advantages:
 � Modules incorporate streamline, flush-mount sealed LED 
indicators with no raised obstructions on the cab control 
console.

 � A single button allows operators to test all LED indicators in a 
module at once. 

 � The long service life of locomotives makes compatibility with 
previous systems and important issue when considering 
replacement products. 

 � EAO modules exactly match existing console opening 
dimensions for easy drop-in and include quick-connect 0.250” 
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terminations for trouble-free 
connection to existing wire 
harnesses.

 � Indicator marking and lens 
colours are supplied to 
customer specifications as 
part of the module package.

   
IRIS Certification

The IRIS certification ensures 
that EAO’s products for the 
railway industry meet globally 
recognized levels of quality. 
IRIS Rev. 02 certification was 
awarded to EAO following 
rigorous inspection of the com-
pany’s global manufacturing 
facilities. 

It’s important to work with an 
HMI expert who can address 
all the human factors, technical 
and commercial considera-
tions of a complex HMI 
development project.

EAO is a global partner and 
manufacturer of HMI Systems 
and HMI Components to a 
range of markets including 
machinery and automation, 
public transport, automotive 
design, special purpose and 
heavy-duty vehicles, as well as 
many others that involve an 
interaction between humans 
and machines. EAO is here to 
make this interaction innova-
tive, intuitive and reliable.

EAO’s components and 
systems undergo rigorous 
testing to assure reliability, 
repeatability, and long service 
life. EAO is ISO 9001, ISO 
14001, IRIS, and ISO/TS 16949 
certified for automotive and 
other industry requirements.

Series 71 indicators provide LED illumination using 90% less power than 

conventional bulbs.


