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Milstar Radome Attenuation Retested After Refurbishment.


�
�


Radome tilted to measure nose section attenuation





REFURBISHED RADOME RETESTED


The Milstar EHF radome on AFRL’s Airborne SATCOM Testbed was stripped and repainted at Tinker AFB OK.  Following the refurbishment, AFRL conducted EHF tests to measure the radome attenuation and determine whether the refurbishment changed the radome’s attenuation.  The radome was mounted on AFRL’s transportable Milstar EHF terminal at WPAFB OH.  A communications link was established with the Milstar satellite and attenuation inserted in the uplink and downlink to determine link margin with the radome in place.  Then the radome was removed and the test repeated.  The difference in attenuation required to achieve a 10-3 bit error rate (BER) with the radome on compared to the radome off defines the EHF attenuation through the radome.  The Milstar satellite is at approximately a 30 degree elevation at WPAFB.  In order to measure the attenuation through the lower portion of the radome, the radome and terminal were tilted 30 degrees as seen in the above photo.  Measurements were conducted through the nose of the radome and every 45 degrees back to the tail of the radome.  The test results showed the broadside attenuation for transmit (44 GHz) and receive (20 GHz) were approximately 2 dB.  The attenuation increased toward the nose and tail of the radome.  No significant change in radome attenuation was noted as a result of the refurbishment.





SILVER BULLET REFURBISHMENT


In May Silver Bullet number two, which AFRL upgraded, was flown to McGuire AFB NJ for operational use.  In July, Silver Bullet number one was flown to WPAFB so AFRL could upgrade it to the same capability as number two.  In the mean time, ASC/EN was tasked by HQ AFMC to determine if the Silver Bullets could be made airworthy.  ASC/EN’s initial conclusions were that the Air Stream VIP capsule could not be made airworthy, but the communications station could.  AFRL was then tasked by OCALC to make the mechanical modifications to the communications station to make it airworthy in addition to upgrading the electronics.  ASC/EN provided the mechanical engineering design for the mechanical upgrade.  AFRL is strengthening the shelter and racks to meet ASC/EN’s design requirements.  Work is progressing on the mechanical and electronic upgrades.  The modification is scheduled to be completed by the end of September with over-the-satellite testing and electromagnetic compatibility testing conducted the first few days of October, 1998.  Since the VIP capsule may not be upgradable, AFRL was tasked to build an interim design consisting of three “suitcase communications stations” that the VIP’s could take to their aircraft seats to conduct their secure-voice calls.  These suitcase communications stations are to be tested and delivered with the communications station early October.  For the longer term, a new airworthy VIP capsule will probably be required.  The schedule of the new VIP capsule has not been released.


    


SATCOM AIRCRAFT PDM NEAR COMPLETION


The Programmed Depot Maintenance (PDM) of aircraft 372 at Tinker AFB OK should be completed in September.  The aircraft rolled out of the PDM hangar on 18 August.  Once outside, the vertical and horizontal stabilizers were reattached and the aircraft taken to the paint shop.  Following repainting the aircraft is scheduled for fuel cell inspection and engine run.  The Functional Check Flight (FCF) is scheduled for 22 September.  The aircraft should be returned to WPAFB by 30 September.  The PDM required 12 months and cost $3.7 million.





AFRL’s ROOFTOP TEST CAPABILITIES


AFRL has operated an extensive SATCOM ground station on the roof of Building 620 at WPAFB OH for the past 30 years.  The Rooftop Facility currently consists of two Milstar ARC-208 EHF/UHF terminals, two UHF Dual Modem equipped terminals, three WSC-3 UHF SATCOM terminals with Navy DAMA capability and  two MISTE-II UHF portable SATCOM terminals.  The UHF and EHF terminals are fully instrumented to record signal strength, transmit power, antenna pointing angles, BER and message traffic.  A Mult-mission Advanced Tactical Terminal (MATT) is available to receive Constant Source intelligence broadcasts (TRAP & TIBS).  Currently that data is fed to other organization within AFRL for use in testing their research and development programs.  A Resource Utilization Gather (RUG) is available to monitor activity on the Milstar satellite channels, spot beam locations and agile beam location.  A direct readout from a large radar in Dayton provides weather data to investigate rain attenuation or watch for potential rain outages during critical tests.  Normally the Rooftop Facility is manned during regular working hours, but for special tests it can be manned 24-hours a day.  It can also serve as the SATCOM aircraft’s ground entry point during flight tests, tracking aircraft position, transferring files over the satellite and relaying FAX or voice calls to distant customers.  In addition to the extensive SATCOM hardware capability, AFRL personnel have over 250 person-years of SATCOM experience gained by conducting research, development and testing over the past 30 years.  AFRL’s ground and airborne facilities are suitable for a wide variety of R&D test applications such as:


Terminal/satellite protocol evaluation


Antenna acquisition/tracking performance


Low elevation angle propagation measurements


Satellite antenna nulling performance


Jamming/interception vulnerability evaluation


Air-to-air RF or optical data link evaluation


If your organization would like to investigate possible SATCOM testing opportunities with AFRL, contact the personnel listed at the bottom of the page.





MILSTAR TERMINAL SENSITIVITY TESTS


Periodically AFRL conducts sensitivity tests to verify the performance of the Milstar EHF terminals, measure atmospheric attenuation or investigate radome losses.  To make the margin measurements as realistic as possible, AFRL uses the on-orbit Milstar satellite as the signal source.  A special uplink attenuator is inserted in the 44 GHz transmit waveguide and attenuation added until the uplink BER of 10-3 is achieved.  Similarly, a white-noise source and attenuator can be inserted to the downlink prior to the modem and attenuation added to measure the downlink margin.  These margins can be compared with the System Specification or previous measurements to verify the terminal is operating properly.  These tests can also be used to measure rain or atmospheric attenuation form different geographic locations.  AFRL has conducted such atmospheric tests from WPAFB OH; Kodiak, Alaska; Thule AB, Greenland; Samoa and Bermuda.





CALENDAR OF FUTURE EVENTS


Sep 97-Sep 98  SATCOM Aircraft PDM


Oct 98  SATCOM Aircraft phase inspection


Nov-Dec 98 SATCOM Aircraft refit


Jan-Feb 99  GBS Demonstration (Pacific)


Feb 99 DFS-3 antenna calibration (CONUS)


Apr-May 99 DFS-3 nadir test (Equator)


May 99  AITG UHF scintillation tests (Greenland)


May 99  AITG UHF satellite transition (S. Atlantic)


Aug 99 - Operation Crocodile-99 (Australia)





POINTS OF CONTACT


AFRL/IFGD - Bldg 620


2241 Avionics Circle - Rm N3-D16


WPAFB OH 45433-7334


Phone DSN 785-4947 Com. 937-255-4947


FAX DSN 986-4278 Com. 937-656-4278


Helen Demers X3405 helen.demers@sensors.wpafb.af.mil


Dave Cobb X3409 dave.cobb@sensors. wpafb.af.mil


Wayne Fischbach X3406 wayne.fischbach@sensors. wpafb.af.mil


TSgt Chris Leeper X3410 chris.leeper@sensors. wpafb.af.mil
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