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THE U.S. NAVYÕs 
PROBLEMS¥ Hazardous/Explosive Materials Near 

Electrical Lighting Systems
¥ EMI/RFI of electrical cables and     

lighting devices affecting nearby 
electronics

¥ Want a low radar cross-section          
and profile

¥ Lighting Maintenance Issues in 
Inaccessible Locations

¥ Better Utilization of Trained Personnel
¥ Reduce Equipment Costs and Total 

Lifecycle Costs
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THE U.S. NAVYÕs 
PROBLEMS¥ And their operating conditions wereÉ ÒchallengingÓ





The Innovation
REMOTE SOURCE 

LIGHTING

Up to 1000 Feet on Ships

RSL Light Fixture
(Luminaire)

RSL 
Coupling 

Optics

RSL Quartz Fiber Optic Cable
Exclusive Ultra Low Loss Design

Light EmissionRSL Fiber Systems
Light Engine
(Illuminator)

Mounted in an 
easily-accessible 

location below deck
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1998:  Generation 1 : Fiber optic illumination System installed 
on DDG-78

• Used PMMA (plastic) Þber made by Winchester Div of 
Northrop Grumman

• NOT  successful in addressing the U.S. NavyÕs ProblemsÉ

2001:  O!ce of Naval Research (ONR) ManTech 1 Team: RSL/
Northrop Grumman Ship Building (NGSB)/Penn State 
University (PSU) Optics

2002:  RSL, US Navy, Mantech Team designs innovative 
remote source lighting technology using silica-
based  Þber optic cables

2003 Ð 2005: Generation 2 : RSL collaborates with NGSB to 
install and " operate silica-based RSL systems on 

 GOVERNMENT Ð INDUSTRY COLLABORATION
A Success Story :
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2005:  LPD-17 system undergoes sea trials; RSL installed on 
US Navy X-Craft; " RSL installed on USNS Invincible

2006:  DDG-1000 Stealth Destroyer Contract Awarded Ð 
identiÞes RSL as a ÒCritical TechnologyÓ

2007:  Generation 3 : RSL system advanced via ONR/ManTech 
follow-on grant

2008:  DDG-1000 Stealth design prompts development of 
ÒmicroÓ Luminaires 
• RSL a member of ONR ManTech 2 Team lead by NGSB/PSU
• DDG-1000 Contract increases scope with RSLÕs Òmicro-

luminairesÓ
2009:  NotiÞed of $ 2.0 Million Navy Research Grant

• Generation 4 : RSL, PSU, and NGSB will collaborate on 
development of next generation Laser-based  illumination 

 GOVERNMENT Ð INDUSTRY COLLABORATION
A Success Story :



• Optics with near zero absorption / reßectance
Ð High illuminator coupling e!ciency
Ð Luminaire losses limited to < 5%

• Modular Connector design
Ð Ease of Þeld installation
Ð Minimize connector scrap

• Field Termination Technology
Ð Result of 4 years of assembly manufacturing and testing 

developments
Ð Allows for termination of RSL cable on job site with high 

reliability
  

• Illuminator Control System

ALIGNED TECHNOLOGY ADVANCES

A Success Story :



Spot Lights

Homing Beacon

A Success Story :



Mast Light LED Aircraft Warning 
Light Luminaire

A Success Story :



Secondary Lens
Window Baffle Plate Mixing Rod Cable Ferrule

Glass Membrane

Primary Lens

Micro-Luminaire

Micro-Luminaire 
lens is the size of 

a dime!

A Success Story :



1:2 Connector - Illuminator
Connector - Luminaire

SimpliÞed Connector Designs, 
Serviceable, Modular

Re-Usable Housing

A Success Story :



WHERE USED

• Deck wash lights
• Deck flood lights
• Boatbay lights
• Line up lights 

RSLFS Lighting System for Topside Lighting and interiorÉ ÓCritical TechnologyÓ (per DDG 1000 Program Office)

LPD 17 USS San Antonio Class
• Task Lights
• Forward and Aft Masthead
DDG 78 USS Porter
• Waterline Security Lights
T-AGAM 24 USNS Invincible
• Masthead Light
FSF-1 Sea Fighter
• Flight Deck Spot Lights
• Homing Beacon
DDG-1000 Zumwalt Class 
• All navigation lights
• Task Lights
• Homing Beacon
• Gun Mounts’ Lights
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Mine Safety 
Implications
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RSL Fiber Systems
Light Engine
(Illuminator) RSL Light Fixture

(Luminaire)

RSL Coupling 
Optics

Light Emission

Mine Safety 
Implications

RSL Quartz Fiber Optic Cable
Exclusive Ultra Low Loss Design

REMOTE SOURCE LIGHTING

Mobile, hand-held 
unit Ð easily and 

quickly deployable



Mine Safety 
Implications

¥ No Electricity in the Lighting Cable
• Eliminates danger of Electrocution

¥ Passive, non-Electrical Lighting Fixture (Luminaire ) 
• Dramatically Reduces risk of Explosion

¥ No EMI/RFI  emission from the Lighting Cable or 
Luminaire
• No interference with electronic equipment or radios

¥ Light Fixtures (Luminaires) never need dangerous  
replacement
• SigniÞcantly Reduced Maintenance
• Increased Safety for personnel
• In some cases, might potentially replace Explosion-Proof 

Remote Source Lighting Ð Distinguishing 
Features
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¥ Light source is separated from the light emission 
point

• Inherently Safer System
• Easier to Maintain

¥ No Heat in the Luminaire
• Reduced Cooling Load
• Safer  Ð no di!cult hot light bulb replacement

¥ No Harmful UV Radiation from Luminaire
¥ UV spectrum components eliminated

¥ Instant, remote color changing and lighting pattern 
capability 

¥ Illu minator based optical Þlters  and remote-control 
system

Remote Source Lighting Ð Distinguishing 
Features

Mine Safety 
Implications
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● Using side-emitting optical fiber, combined with RSL lighting systems 
Ð temporary helo landing sites can be established quickly and safely 20



RSL Fiber Systems
Remote Source LightingÉ
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