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ABSTRACT 
 

Development is currently underway to produce a dual redundant Flight 
Termination System (FTS) capable Missile Telemetry Section.  This FTS will mainly 
consist of a conformal wraparound antenna, two flight termination safe & arm (FTS&A) 
devices, two flight termination receivers (FTR), two explosive foil initiators (EFI) and 
destruct charge.  This paper will discuss the current status of the development of these 
FTS components along with the process of obtaining the Flight Certification from Range 
and System Safety to fly this newly outfitted missile on a governmental test range.   
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FLIGHT TERMINATION SYSTEM DESCRIPTION 
 
The following items comprise the dual redundant Flight Termination System (FTS):  FTS 
Antenna, Flight Termination Receivers (FTR), Flight Termination Safe and Arm Devices 
(FTS&A), Explosive Foil Initiators (EFI), Destruct Charge, and FTS Thermal Battery.  
Please note, due to the compact size of the telemeter, no detonation cords (which 
normally carry the explosive charge from the EFI to the Destruct Charge) were 
incorporated into the design.  The battery, EFI devices and FTR units are all 
Commercial off the Shelf (COTS) items.  All other items are currently being developed 
in-house.  A simplified version of the operation of the system is as follows.  When a 
missile strays from its’ intended course, a command destruct signal is sent out and 
received by the FTS Antenna.  Then the antenna splits this signal into two paths and 
sends it to the FTR units, which decodes this signal.  If appropriate, a message is sent 
to the FTS&A devices to begin the destruct process.  Once the FTS&A devices receive 
this message, they start charging up.  The EFI units provide the explosive “spark” to 
detonate the destruct charge.  This role is similar to the one a spark plug has in an 



automobile engine.  A detailed description of each of the items which comprise the FTS 
can be found in the paragraphs to follow. 
 
 

FTS ANTENNA DEVELOPMENT 
 

Much like the Global Positioning System (GPS)/Telemetry(TM) Antenna discussed in [1] 
and [2]; the FTS Antenna is similar in appearance and construction.  It is conformally 
wrapped around the missile section and is fabricated from the same RT/Duriod material.  
Along with the GPS/TM Antenna, both antennas cover almost the entire length of the 
telemeter.  Likewise with the GPS/TM antenna, it is being developed in-house with the 
aid of a Cooperative Research and Development Agreement (CRADA) with private 
industry.  Due to limited space, there is only a single shorted quarter-wave length 
radiating element.  Leading from the element is a power divider connected to two output 
connectors in order to provide a dual redundant FTS.  A filter is also incorporated into 
the design to prevent the TM transmitter signals from entering into the FTS.  In order to 
overcome the issues of narrow frequency bandwidth, temperature effects and 
production tolerances; a turning screw is being implemented to adjust the FTS antenna 
center frequency after it is installed onto the telemeter. 
 
 

FLIGHT TERMINATION SAFE AND ARM DEVELOPMENT 
 

The Flight Termination Safe and Arm (FTS&A) unit is another in-house development 
utilizing a CRADA with private industry.  The FTS&A unit is designed to provide flight 
termination safety functions as defined in the Range Commanders Council Standard 
(RCC 319-07).  Unlike the legacy unit, due to size constraints, no Electronic Safe and 
Arm Device (ESAD) will be used.  The FTS&A unit accepts range control commands via 
the FTR, provides status to the telemetry data system, and initiates the flight termination 
functions.  The FTS&A unit consists of an electronics module with electrical outputs 
capable of reliably activating an EFI detonator.  The FTS&A unit verifies the range 
commands and ensures the missile meets the safe separation and arming safety 
requirements before committing to fully arming the system.  In order to facilitate the 
Range Safety recertification process, the housing and mounting method allow for the 
FTS&A unit removal without telemeter teardown.  FTS components need to obtain 
Range Safety certification prior to flight.  Initially this certification may only be valid for a 
period of only thirty (30) days.  If the missile is not flown within this timeframe, the FTS 
components have to be removed from the telemeter and be recertified. 
 

 
DESTRUCT SYSTEM DEVELOPMENT 

 
The Destruct System consists of the Explosive Foil Initiator (EFI) detonators and 
Destruct Charge.  As mentioned earlier, the EFI units are COTS items.  They can be 
easily removed for recertification testing.  The EFI units take a signal from the FTS&A 
devices and transfer an explosive charge to initiate the explosion of the Destruct 



Charge.  As with the FTS Antenna and FTS&A device, the Destruct Charge is being 
developed in-house.  It resides in the void between the Telemeter and Rocket Motor 
sections and is used to sever the missile into separate pieces.  Like the other FTS 
components, it needs to comply with all RCC 319-07 requirements.  In order to achieve 
this, a minimize number and variation of explosive interfaces need to be achieved.  It 
should be noted, due to the lack of space and the issues listed above, no detonation 
cords (leading from the EFI detonators and Destruct Charge) are being utilized in the 
design of the Destruct System. 
 
 

COMMERCIAL OFF THE SHELF COMPONENTS 
 

As mentioned previously, the EFI detonator is a Commercial off the Shelf (COTS) item.  
In addition, the FTS battery is the same one used to power the GPS and TM portions of 
the telemeter.  Lastly the FTR units are COTS parts as well.  A few years ago, two 
different receiver manufacturers had been flight qualified to the RCC 319-99 Standard.  
However in order to comply with the updated RCC 319-07 Standard, delta flight 
qualification testing is needed to be performed on these two receivers prior to inclusion 
into the final flight qualified telemeter unit. 
 
 

SUMMARY AND THE PATH FORWARD 
 

In-house development of many of the FTS components is underway (FTS&A device, 
Destruct Charge and FTS Antenna).  Flight Qualification Testing of these components 
should be completed by the end of the calendar year.  Shortly thereafter, the flight 
qualification testing of the entire telemeter will commence.  In the meantime, several 
System and Range Safety Reviews will be conducted with the ultimate goal of gaining 
flight clearance approval. 
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