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?u Question 3.1.2 Wright Laboratory Air Emission Permits 

20655 Surf. Coat. 
20655 Underground Tank 
20654 Underground Tank 
20652 Underground Tank 

Common Permit Number Organization Facility Source Category 
Suppod 
Function 

ADVANCED 
MATERIALS 

AM 700438K001 WUMN 
AM 700438T001 WUMN 
AM 7005 16T00 1 WUML 
AM 70053 6T00 1 WUML 

AIR VEHICLES 
- FIXED- 

AVIONICS 
AVFA NONE WUAA 20620 General Solvent Usage 
AVFA NONE WUAA 20620 Underground Tank 
AVFA NONE WUAA 20620 Underground Tank 
AVFA NONE WUAAR 20023 Wastewater Treatment 

AIR VEHICLES 
- FIXED- 
FLIGHT - SUBSYSTEMS 
AVFF 700260P001 wL#FrvS 20191 Gen. Process 
AVFF 700260P002 WUFIV 20094 Gen. Process 
AVFF 700260P002 WIAWS 20094 Gen. Process 
AVFF 700260T00 1 WUFIV 20094 Underground Tank 
AVFF 700260T00 1 wL#FrvS 20094 Underground Tank 
A W  7005 18T00 1 WUFIvS 20100 Underground Tank 
A W  NONE WUFlV 20094 Aboveground Tank 
A W  NONE Wumv 20094 Aboveground Tank 
AVFF NONE WUFIV 20094 Aboveground Tank 
AVFF NONE WUFIV 20094 Abovegrohnd Tank 
AVFF NONE Wumv 20094 Aboveground Tank 
AVFF NONE WLmV 20094 Aboveground Tank 
AVFF NONE WUFIVS 20098 Jet Eng. Test 
AVFF NONE WUFIVS 20094 Aboveground Tank 
AVFF NONE WUFIVS 20094 Aboveground Tank 
AVFF NONE WUFIVS 20094 Aboveground Tank 
AVFF NONE WUFIVS 20094 Aboveground Tank 
AVFF NONE WUFIVS 20094 Aboveground Tank 
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AVFF NONE 

'Illr 
AIR VEHICLES 
- m D -  

PROPULSION 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 

WWPO 
WUPO 

WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WWPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
WUPOM 
w o s  
m o s  
w o s  
WUPOS 
WUPOS 
WUPOS 
WUPOS 
WUPOS 
WUPOS 
WUPOS 
w o s  

Aboveground Tank 

Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Undergrohd Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
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AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 

AIR VEHICLES 
- FIXED - 

STRUCTURE 
AVFS 
AVFS 

700347T011 
700347T0 12 
700347T0 13 
700347T0 14 
700347T015 
700347T016 
700347TO 17 
700347T018 
700347T0 19 
700387T00 1 
7709 12T026 
771912P001 
771912T021 
77 19 12T022 
77 19 12T024 
77 19 12T025 
77 19 12T027 

NONE 
NONE 
NONE 

700425P001 
NONE 

m o s  
WUPOS 
WUPOS 
WUPOS 
w o s  
w o s  
WUPOS 
WL/POS 
w o s  
WUPOM 
m o s  
WUPOS 
m o s  
WUPOS 
m o s  
m o s  
m o s  
WUPO 
WL.PO 
WL.PO 

PAGE 10 
WL-WPAFB, 10 August 1994 
FOR OFFICIAL USE ONLY 

Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Unserground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Underground Tank 
Aboveground Tank 
Aboveground Tank 
Aboveground Tank 

Gen. Process 
Underground Tank 
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Question 3.1.2 WRIGHT LABORATORY PERMI~TED HAZARDOUS WASTE 
SATELLITEIACCUMULATION SITES 

Common Support Permit Number Organization Facility Room/Location 
Function 

ADVANCED 
MATERIALS 

AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 

BS-021 WUMLPJ 
BS-02 1 WUMLF'T 
BS-040 WIfMLI 
BS-044 WUMLBP 
BS-045 WUMLBP 
BS-046 WUMLBP 
BS-047 WUMLBP 
BS-048 WUMLBP 
BS-049 WUMLBP 
BS-050 WUMLBP 
BS-05 1 WLMLBP 
BS-052 WUMLBP 
BS-053 WUMLBP 
BS-054 WUMLBP 
BS-058 WUMLPJ 
BS-059 WUMLPJ 
BS-060 WUMLPJ 
BS-061 WL/MLPJ 
BS-062 WUMLPO 
BS-063 WIJMLBP 
BS-064 WUMLBP 
BS-065 WUMLPO 
BS-066 WUMLBM 
BS-067 WUMLPO 
BS-068 WUMLBM 
BS-076 WUMLBT 
BS-077 WUMLBT 
BS-078 WUMLBT 
BS-079 WUMLBT 
BS-087 WUMLPJ 
BS-092 WUMLSE 
BS-093 WUMLSE 
7s-094 WUMLLM 
BS-095 WIjMLLM 
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163 
162 

CHEM STOR TRAIL 
304 
333 
303 
302 
332 
30 1 
325 
326 
33 1 

3231324 
350 
163 
183 
190 
192 
260 

349A 
334 
244 
135 
26 1 
127 
149 
152 
101 

133B 
A-BAY #7 1A-A-1 

G-17 
145 

83U85C 
185 
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AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 

AIR VEHICLES - 
FIXED- FLIGHT 
SUBSYSTEMS 

AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 

AIRVEHICLES - 
FIXED - 

PROPULSION 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 

AIR VEHICLES - 
FIXED - 

STRUCTURE 
AVFS 
AVFS 

WUDOSH 
WLPOS 

WUPOOS-3 
WUPOSL 
WWPOSL 
WWPOS 

WWPOOS-2 
WUPOT 

WUPOME 
WUPOME 
WUPOME 

WUPOOX-2 
WUPOOC-3 
WUPOOC-2 

CENTER PAD 
122 
217 
113 
273 

NW CORNER 
LOCKER 3 

None 
RM 122 

42 
235 
228 

206 F3 1 
30 
143 

SOUTH END 
NE CORNER 

117 
B023 
Dl27 

16 

STORAGE SHED SE 
MEZZANINE EAST 
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ELECTRONIC 
DEVICES 

ED 
ED 
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20620 SE CORNER HSTOR 
20022B C-135 CARGO BAY 
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WRIGHT LABORATORY RADIATION PRODUCING 
DEVICES 

Question 3.1.2 

Common Support Permit Number Organization 
Function 

Emitter 

ADVANCED 
MATERIALS 

AM 89-008 WUMLBM X-RAY DIFFRACTION UNIT 

AM 89-009 WUMLBM ION MASS SPECTROMETER (SIMS) 
AM 89-01 1 WUMLBM SCANNING AUGER MICROPROBED 

AM 89-0 12 WUMLBM AES/XPS SYSTEM X-RAY SOURCE 
AM 89-0 14 WUMLSA X-RAY FLUORESCENCE UNlT 

WUMLSA 
WUMLSA 
WUMLSA 
WUMLSA 
WUMLSA 
WUMLSA 
WUMLBM 
wuMLBP 
WUMLBP 
WUMLBP 
W B P  
WUMLBP 
WUMLBP 
WUMLLM 
WUMLLM 
WUMLLM 
WUMLLP 
wuMLLM 
WUMLLM 
WUMLLM 
wuMLLM 
WUMLLM 
WUMLBM 
WUMLBT 

SCANNING ELECTRON MICROSCOPE 
SCANNING ELECTRON MICROSCOPE 

X-RAY DIFFRACTOMETER 
NONDESTRUCTIVE INSPECTION X-RAY 
NONDESTRUCTIVE INSPECTION X-RAY 
NONDESTRUCTIVE INSPECTION X-RAY 

VSW X-RAY GUN 
ROTATIING ANODE DIFFRACTION 

X-RAY DIFFRACTION UNIT 
ROTATING ANODE DIFFRACTION 

SCANNING ELECTRON MICROSCOPE 
ROTATING ANODE DIFFRACTION 

SINGLE CRYSTAL DIFFRACTOMETER 
SCANNING ELECTRON MICROSCOPE 

X-RAY DIFFRACTOMETER 
X-RAY DIFFRACTOMETER 

LAMDE TOMOGRAPHY UNIT 
SCANNING ELECTRON MICROSCOPE 
SCANNING ELECTRON MICROSCOPE 
SCANNING ELECTRON MICROSCOPE 
SCANNING ELECTRON MICROSCOPE 
TRANSMISSION ELEC. MICROSCOPE 
SCANNING AUGER SYSTEM (X-RAY) 
T S  INSTRUMENT (ELECTRON BEAM 

GUN) 
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AM 
AM 
AM 
AM 
AM 
AM 

AIR VEHICLES - 
FIXED-AVIONICS 

AVFA 
AIR VEHICLES - 
FIXED- FLIGHT 
SUBSYSTEMS 

AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 

AIR VEHICLES - 
FIXED- 

PROPULSION 
AVFP 

93-004 
94-003 
94-004 
IN OP 

LOW KV 
LOW KV 

LOW KV 
LOW KV 
LOW KV 
LOW KV 
LOW KV 
LOW KV 

WUMLSA 
WUMLLM 
WUMLLM 
WUMLLM 
WUMLLM 
WUMUP 
WUMLLM 
WUMLLM 
WUMLSA 
WUMLBT 

WUMLLM 
WUMLBM 
WUMLSA 
WUMLLM 
WUMLBM 
WUMLBM 

WUMLBM 
WUMLBM 
WUMLBM 
WUMLBM 
WUMLBM 
WUMLBM 

REAL-TIME X-RAY UNIT 
ION MILL 

TRANSMISSION ELEC. MICROSCOPE 
SCANNING ELECTRON MICROSCOPE 

ION MILL 
MICRO-FOCUS TOMOGRAPHY UNIT 

PARTICLE SIZE ANALYZER 
PRECISION ION MILLING SYSTEM 

X-RAY FLUORESCENCE UNIT 
XPS INSTRUMENT (ELECTRON BEAM 

GUN) 
SCANNING ELECTRON MICROSCOPE 

DIFFRACTOMETER 
SCANNTNG ELECTRON MICROSCOPE 

ION MASS SPECTROMETER 
SURFACE ANALYZER 

SCANNING AUGER SYS (ELECTRON 
BEAM) 

10 KV RHEED ELECTRON BEAM GUN 
ION MASS SPECTROMETER (SIMS) 

AESIXPS SYSTEM ION GUN 
AESKPS SYSTEM ELECTRON GUM 
SCANNING AUGER SYSTEM (ION) 

SCANNING AUGER SYSTEM 

89-022 WUAAWP-2 FAXITRON CABINET X-RAY SYSTEM 

89-003 WUFLVSA FLASH X-RAY UNIT 
89-040 WUPOOC-2 SCANNING ELECTRON MICROSCOPE 
92-007 WLFIVSA FLASH X-RAY UNIT 

LOW KV WUPOOC-2 VARIABLE GAP DIODE 
LOW KV WUPOOC-3 ELECTRON BEAM GUN (BOKVP) 
LOW KV WUPOOC-3 PLASMA ELECTRON BEAM GUN 
LOW KV WUPOOC-3 ELECTRON BEAM GUN PULSER 

89-037 WUPOSL SCANNING ELECTRON MICROSCOPE 
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AIR VEHICLES - 
FIXED - 

STRUCTURE 
AVFS 

ELECI'RONIC 
DEVICES 

ED 
ED 
ED 
ED 

89-027 
89-028 
89-030 
89-03 1 
9 1-003 
94-005 

LOW KV 

WUELR 
W L R  
WUELR 
WUELR 
WUELR 
WUELR 
WUELR 

ELECTRON BEAM GUN 

ION IMPLANTER 
SCANNING ELECTRON MICROSCOPE 
SCANNING ELECTRON MICROSCOPE 

ELECTRON BEAM LITHOGRAPHY 
SYSTEM 

AUGER SYS ELECTRON BEAM GUN 
ELECTRON BEAM EVAPORATOR 
RHEED ELECTRON BEAM GUN 

GEN II RHEED ELCTRON BEAM GUN 
RHEED ELECTRON BEAM GUN 

ELECTRON BEAM EVAPORATOR 
SIX (6) ION PUMPS 

PAGE 16 
WL-WPAFB, 10 August 1994 
FOR OFFICIAL USE ONLY 



FOR OFFICIAL USE ONLY 

Question 3.1.2 

Common 
support 
Function 

ADVANCED 
MATERIALS 

AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AIR 

VEHICLES - 
FIXED- 

AVIONICS 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 

Wright Laboratory: Laser 
Permits 

Permit 
Number 

WUMLBC 
WUMLBC 
WUMLPJ 
WUMLBC 
WUMLPJ 
WUMLPJ 
WUMLPJ 
WUMLSE 
WUMLSE 
WUMUP 
WUMLSA 
WUMLLN 
WUMLLN 
WUMLBT 
WUMLBC 
WUMLPJ 
WUMLPJ 
WUMLLN 
WUMLLP 
WUMLLP 
WUMLLP 

WAARI-2 
WAARI-2 

WUXPN 
WUXPN 

WAARI-2 
W A A R F  
W A A R F  

Facility Laser Class 
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AVFA 
AVFA 

WUAARI-2 
WUAAWD- 

2 
WUXPN 

WUAARI-3 
WUAAAI-2 
WUAAAI-2 
WUAAAI-2 
WUAAAI-2 
WUAAAI-2 
WUAAAI-2 
WUAAAI-2 
WUAAAI-2 
WUAARI-2 
WUAAWD- 

2 
WUAAWW 

-3 
WUAARI-2 
WUAARF 

AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 

AVFA 

AVFA 
AVFA 

AIR 
VEHICLES - 

FIXED- 
FLIGHT 

SUBSYSTEM 
S 

AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
A m  
AVFF 
AVFF 
AWT 

WUFIME 
wL/FIME 

WUPOOS-3 
WUFIME 

WUPOOS-3 
WUFIME 
WUFIME 
WUFIME 

WUFnrRA 
WUPOOC- 

3 
WUPOOC- 

3 
WUPOOC- 

3 

AVFF 

AVFF 
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AVFF 93L032 WUPOOC- 20450 4 
3 " 

AVFF 93L033 WUpOOC- 20450 4 

AVFF 

AVFF 

AVFF 
AVFF 

AVFF 
AVFF 
AVFF 
AIR 

VEHICLES - 
FIXED - 

PROPULSION 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AIR 

VEHICLES - 
FlXED - 

STRUCTURE 
AVFS 
AVFS 

ELECTRONIC 
DEVICES 

ED 
ED 
ED 
ED 
ED 
ED 
ED 

5 

93L034 WUPOOC- 20450 
3 

93L035 WUPOOC- 20450 
3 

93L040 WUFIGS-1 20146 
93L043 WUPOOC- 20450 

3 
93L060 WUPOOS-3 20018G 
93L052 WUFIVEC 20045 
94L014 WUPOOC 20450 

WUPOSF-2 
WUPOSF-2 
WUPOPT 
WUPOSF 
WUPOSF 
WUPOSF 
WUPOSF 

WUPOSF-2 
WUPOSF 

92L986 WUDOMS 20093 
93L012 WLELO 20022B 
93L061 WUELOS 20022B 
93L062 WLELOS 20022B 
93L070 WUELO 20620 
94L001 WUELOT 20022B 
94L002 WUELO 20620 
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Wright Laboratory: Laser Permits 
Question 3.1.2 

Common 
support 
Function 

ADVANCE 
D 

MATERIAL 
S 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 

Permit 
Number 

Organizatio 
n 

WUMLPO 
WUMLPO 
WUMLPO 
WUMPBT 
WUMLBT 
WUMLBT 
WUMLLM 
WUMLBT 
WUMLPJ 
WUMLPO 
WUMLPJ 
WLJMLPJ 
WUMLPO 
WL/MLPJ 
WUMLPJ 
WUMLPJ 
WWMLPJ 
WL/MLPJ 
WUMLPJ 
WUMLPJ 
WWMLLP 
WUMLBP 
WUMLBP 
wuMLBP 
W U M U P  
wuMLBP 
WUMLBT 
WWMLPJ 
WUMLPO 
WUMLPJ 
WUMLPJ 

Facility Laser Class 
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AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AIR 

VEHICLES 
- FDCED- 

AVIONICS 
AVFA 
AVFA 
AVFA 
AVFA 

AVFA 

AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 

WUMLPJ 
WWMLPJ 
WUMLPJ 
WUMLBT 
WUMLBT 
WUMLBT 
WUMLBT 
WLMLBT 
WLMLBT 
WUMLBT 
WUMLBT 
WUMLBT 
WUMLBP 
WLMLBT 
WUMLBP 
WUMLBP 
wUMLP0 
WUMLPO 
WUMLPJ 

WUAARI-2 
WUAAAI-2 
WUAAAI-2 
WUAAW 

-4 

WUAAWP- 
3 

WUAARI-2 
WUAAAI-2 
WUAARI-4 
WUAARI-3 
WUAARI-2 
WUAARI-2 
WUAARI- 1 
WUAARI 

WUAARI-2 
WUAARI-2 
WUAARI-2 
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W A A R F  
WUAART-2 
W A A W P -  

3 
WUAART-2 
WIJAARI-2 
WUAAWW 

-3 
WUAAWW 

-3 
W A A W D -  

2 
WUAARI-2 
WUAAWD- 

2 
WUAARI-2 

AVFA 
AVFA 
AVFA 

AVFA 
AVFA 
AVFA 

AVFA 

AVFA 

AVFA 
AVFA 

AVFA 
AIR 

VEHICLES 
- FIXED- 
FLIGHT 

SUBSYSTE 
MS 

AVFF 
AVFF 

WUFIGDB 
WUPOOC- 

3 
WUPOOC- 

3 
W A A A T -  

3 
WUPOOS-3 
WUmVSA 
WUPOOC- 

3 
WUPOOC- 

3 
WUPOOC- 

2 
WUFlME 
WUFlME 
WUFIME 
WUmME 
WUFIME 

AVFF 

AVFF 

AVFF 
AVFF 
AVFF 

AVFF 

AVFF 

AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
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AVFF 
AVFF 
AVFF 
AVFF 

AVFF 
AIR 

VEHICLES 
-FIXED- 

PROPULSI 
ON 

AVFP 
AVFP 

AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AIR 

VEHICLES 
-FIXED- 

STRUCTU 
U P  RE 

AVFS 
AVFS 

ELECTRON 
IC 

DEVICES 
ED 
ED 
ED 
ED 
ED 
ED 
ED 
ED 
ED 

WLJAAA-2 20146 3A 
WWFIME 20024C 4 
WWFIME 20024C 2 

WJJAAAT- 20146 3A 
3 

WUFIME 20024C 3B 
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Wright Laboratory: Laser Permits 
Question 3.1.2 

Common 
Support 
Function 

ADVANCED 
MATERIALS 

AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
A M .  

AIR VEHICLES 
- FIXED- 

AVIONICS 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 

Permit 
Number 

Organization 

WUMLPJ 
WUMLLN 
WUMLSA 
WUMLPJ 
WUMLBP 
WUMLPJ 
WUMLLP 
WUMLPN 
WUMLPO 

WUAAWP-3 
WUAAWP-3 
WUAAWW 
WUAAWW 
WUAARI-2 

WUAAWP-3 
WUAAAI 

WUAAWP-3 
WUAAWP-3 
WUAAWP-3 
WUAAWP-3 
WUAAWP-3 
WUAAWP-3 
WUAAWP-3 
WUAAWP-3 
WUAAWP-3 

WUXPN 
WUAARI-2 
WUAARl-2 

WUAAWP-3 

Facility Laser Class 
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AIR VEHICLES 

tr - FIXED- 
FLIGHT 

SUBSYSTEMS 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 

AIR VEHICLES 
-FIXED- 

PROPULSION 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 

AIR VEHICLES 
-FIXED- 

STRUCRJRE 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
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ELECTRONIC 
DEVICES 

ED WUELO 
WUELO 
WUELR 
WUELR 
WUELR 
WUELO 
WUELO 
WUELO 
WUELO 
WUELR 
WUELO 
WUELO 
WUELO 
WUELO 
WUELO 
WUELO 
WUELO 
WUELO 
WUELO 
WUELO 
WUELO 
WUELO 
WUELO 
WUELO 
WUELO 
WUELR 
WUELO 
WUELO 
WUELO 
WUELO 
WUELR 
WUELR 
WUELR 
WUELR 

Wright Laboratory Laser Permits 
Question 3.1.2 

Common Support Permit Number Organization Facility Laser 
Function Qass 
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ADVANCED 
MATERIALS 

AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 

AIR VEHICLES - 
FIXED-AVIONICS 

AVFA 
AVFA 
AVFA 
AVFA 

AVFA 
AVFA 
AVFA 
AVFA 

AIR VEHICLES - 
FIXED- FLIGHT 
SUBSYSTEMS 

AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 

PAGE 28 
WL-WPAFB, 10 August 1994 
FOR OFFICIAL USE ONLY 



AIR VEHICLES - 
w FIXED- 

PROPULSION 
AVFP 

AIR VEHICLES - 
FIXED- 

s T R u m  
AVFS 
AVFS 

ELECTRONIC 
DEVICES 

ED 
ED 
ED 
ED 
ED 
ED 
ED 
ED 
ED 
ED 
ED 

- - - -  - . . . - .. 
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Wright Laser Permits 
Laboratory: 

Question 3.1.2 

Common Support Permit Number Organization 
Function 

ADVANCED 
MATERIALS 

AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 

AIR VEHICLES - 
FIXED-AVIONICS 

AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 

87L644 WIJAAWP-3 
87L652 WlJAARI-2 
87L655 WUAAWW 
88L670 WIJAAAl 
88L673 WIJAARI 
88L674 W U m  
88L696 WIJAAWP-3 
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AVFA 
AVFA 
AVFA 
AVFA 

AIR VEHICLES - 
FIXED- FLIGHT 
SUBSYSTEMS 

AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 

AIR VEHICLES - 
FIXED- 

PROPULSION 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 

AIR VEHICLES - 
FIXED- 

STRUCTURE 
AVFS 

ELECTRONIC 
DEVICES 

ED 
ED 
ED 
ED 
ED 
ED 
ED 
ED 
ED 

86L625 WUPOTC 20018C 
8-26 WUPOTC 20018C 
871660 WUPOTX 18E/20A 
88L690 WUPOSF 20071B 
89L73 1 WUPOl'T 20018C 
88L702 WUFIVMA 2003 1 

WUELO 
WUELO 
WUELO 
WWELO 
WUELR 
WUELR 
WUELR 
WUELO 
WUELO 
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Wright Laboratory Laser Permits 
Question 3.1.2 

Common Support Permit Number Organization 
Function 

ADVANCED 
MATERIALS 

AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 

89L737 WWMLPJ 
89L738 WWMLPJ 
89L739 WWMLPJ 
89L740 U'mEPO 
89L74 1 WUMLPO 
89L742 WUMLPO 
89L743 WUMLPO 
89L746 WWMLPJ 
89L748 WWMLPJ 
89L749 WJ 
89L750 WUELR 
89L754 W u M u - N  
89L758 WWMLPO 
89L769 WWMLPJ 
89L773 wIJMLF'0 
89L774 WUMLpO 
89L775 WJ 
89L776 WWMLPJ 
89L78 1 WUMLBT 
89L784 WJ 
89L785 WJ 
89L788 WuMLpJ 
89L789 WWMLPJ 
90L795 WLmJJ 
90L796 WWMLPJ 
90L797 WWMLPJ 
90L798 WWMLPJ 
90L799 WUMLPO 
90L800 WUMLPO 
90L803 WWMLPJ 
90L807 WWMLpJ 
90L808 WWMLPJ 
90L8 17 WUMLPO 
90L8 1 8 WWMLPJ 
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AM 
w AM 

AIRVEHICLES- 
FIXED-AVIONICS 

AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 

AIR VEHICLES - 
FIXED- FLIGHT 
SUBSYSTEMS 

AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 

AIR VEHICLES - 
II' FIXED- 

PROPULSION 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 

AIRVEHICLES- 
FIXED- 

STRUCTURE 
AVFS 
AVFS 

ELECTRONIC 
DEVICES 

ED 
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Wright Laboratory: Safety 
Question 3.1.2 

Common Support Permit Number Organization 
Function 

ADVANCED 
MATERIALS 

AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 

AM 

AM 
AM 
AM 
AM 
AM 

Facility 

FLUID AND LUBRICA 
FLUID AND LUBRICA 
LUBRICANT EVALUA 
FLUID AND LUBRICA 
FLUID AND LUBRICA 
FLUID ANALYSIS 
ELASTOMERIC SEAL 
MATERIALS RESEAR( 
TRIBOLOGICAL MAT 
DEPOSITION AND EV 
HYDRAULIC FLUID A 
EVALUTION 
HYDRAULIC FLUID E 
HYDRAULIC FLUID E 
SAMPLE PREPARATI( 
HYDRAULIC FLUID E 
LUBRICANT EVALUA 

LUBRICANT EVALUA 
LAB 
LUBRCANT EVALUK 
TESTING, COMPOUNI 
ON ELASTOMERS 
TESrnG COMPOUNI: 
ON ELASTOMERS 
TESTING, COMPOUNI 
EVALUATION ON l 3 ~  
TESTING, COMPOUNI 
EVALUATION ON E L k  
FLUID ANALYSIS 
FLUID ANALYSIS 
ELASTOMER SEAL TI 
SPACE COMBINED EF 
TEST & RESEARCH El 
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6541149 FLUID CONTACTS 
65411 50 FLUID ANALYSIS 
6541151 FLUID AND LUBFUCA 
6551167 LASER INTERFEROM 
6551159 ULTRAFAST LASER-C 

ULTRASOUND LAB 
6551193 REACTIVE SINTERINI 

655/024,026,028,03 FATIGUE LABORATO 
0,034,036,038,040, 

134 
65315 CYLINDER STORAGE 

65 111 83,184 FABRICATION AND C 
LABORATORY 

32 HIGH TEMPERATURE 
450102 1 EMISSION SPECTROS 

LABORATORY 
450/02 1 NFARED SPEClXOSC( 
450102 1 ASSORPTION LABOR 

PREPARATION AREA 
450P2 1 MRF & FI'IR LABORA' 

6521117,145 COMPOSlTESLABOR 
652/(313, G17, G19 ENGINEERING DESIG 

450 XRF AND FI'IR LAB01 
450 INTERSTITIAL GAS A 

LABORATORY 
450 ANALYTICAL LABOR 

450/021 CHEMICAL IONIZATIl 
SPECTROMETER LAB 

450 ANALYSIS LABORAT1 
450 EMISSION SPECIROS 

LABORATORY 
450 C H N .  ANALYSIS LAI 
450 SAMPLE PREPARATI( 

652/17,47,48 ELECTRONIC FAILUR 
652/38,27 ULTASONIC AND ED1 

652/39 PENETRATE AND MA 
65340 RADIOGRAPHY 

652/18,49 CORROSION LABORA 
652/19,20,50 COATINGS AND TEST 

45O/BOll CREEP TEST FACILIT 

PAGE 37 
WL-WAFB, 10 August 1994 
FOR OFFICIAL USE ONLY 



FOR OFFICIAL USE ONLY 

7 1A/B-BAY LASER HARDENED M 
EVALUATION (LHME 

65311 0A CHEMICAUHAZARD( 
ROOM 

6521146 FLUID ANALYSIS 
65Ull8 FLUID ANALYSIS 

65 11261,262 OPTICAL EVALUATIC 
CHARACI'ERIZATIOS 
WINDOWANDIRTRI 
MATERIALS 

20A RAIN EROSION RESIS 
MATERIALS 

652/28,30,3 1 METALS PIEPARATI( 
ANALYSIS) 

65 11262,261 OPTICAL EVALUATIC 
CHARACTERIZATIOK 
WINDOWANDIRTRI 
MATERIALS 

6511192,173,174 ELECTRO-OPTICAL Pcl 
65311 1A CHEMICAL STORAGE 
653112 MAINTENANCE SHOE 

6551104,137,139 PMEIINSTRUMENTA'I 
6551104,137,139 PMEIINSTRUMENTA'I 

653 MAINTENANCE SHOE 
65316 CHEMICAL STORAGE 
65316 VENDOR STORAGE R 

652/17,47,48 FAILURE ANALYSIS 
652lG13, G17, G18 ENGINEERING AND 1 

6531 17,145 COMPOSITES LABOR 
652 ELECTRONIC FAILUR 

652/28,30,3 1 METALS PREPERATIC 
ANALYSIS) 

652/18,49 . CORROSION LABORA 
652/19,20,50 COATING AND TEST1 

652/38,27 ULTRASONICS AND E 
65339 PENETRANT AND ELI 

PARTICLE 
65340 RADIOGRAPHY 

45ODO21 CHEMICAL TONIZATl 
SPECTOMETER LABC 

45OlBO21 CANT READ 
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MX-6580B WUMLSA 45O/BO21 MICRO ELEMENTAL 1 

LABORATORY 
MX-6580C WUMLSA 45O/B02 1 ANALYTICAL LABOR 
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Wright Laboratory: Safety 

Common Support Permit Number Organization Facility Ti tl 
Function 

AIR VEHICLES - 
FIXED- AVIONICS 

AVFA AAA-01 WIJAAAI-2 356 LASER COMMUNICA' 
AVFA AAA-02 WIJAAAI-4 6201s 3P35 COMMUNICATION S l  
AVFA AAA-03 WLAAAF- 1 6201S3M56 EMBEDDED COMPUTT 
AVFA AAA-04 WAAAS-2 6201s 3P66 VHSIC AVIONIC MOC 
AVFA AAA-05 WIJAAAS-2 6201s 3M60 HARRIS H/W & S/W M 
AVFA AAA-06 WL/AAAF- 1 6201S3M54 NON-REAL TIME SOF 
AVFA AAA-08 WUAAAI-2 1 2 ~ ~  LASER COMMUNICA' 

FLOORIC 1V72 
AVFA AAA-11 W A A A -  1 110 & 450 & 620 SATELLITE COMMUb 
AVFA AAA-12 WIJAAAS-2 6201s 3N68 INTEGRATED TEST B 
AVFA AAA-14 WWAAAT 620/S3M37 INFORMATION PROC 

&S3M43 
AVFA AAAW-03 WIJAAWD-2 62011 0TH FLOOR ADVANCED IR SEEIU 
AVFA AAAW-04 WUAAWP-3 EO ELECrRO-OPTICAL Ik 

MEASUREMENT 
FACILITY 

AVFA AAR-01 WUAARM 22/H104 RADAR ANALYSIS & 
AVFA AAR-02 WLfAARF-2 23/208 SENSOR MODELING, 
AVFA AAR-03 WIJAARF-2 18F MEZZANINE THERMOTRON ENVE 
AVFA AAR-04 m R I - 2  6221127 &I10 ELECrRO-OPTICAL S 
AVFA AAR-05 WL/AARI-2 OPTICAL BEAM AGILITY TECE 

RESEARCH 
LABORATORY 

AVFA AAR-06 WUAARF 2311 19 AVIONICS SENSORS I 
AVFA AAR-07 W A A R T  22JH- 107 
AVFA AAR-08 WAARI-3  EQ SENSOR SENSOR PERFORMAP 

EVALUATION 
MOBILE & 
TOWER TEST 
FACILITIES 

AVFA AAR-09 WIJAARF-2 DYNAMIC ANALYZER - TESTING 
CHAMJ3ER 

AVFA AAR-10 V'WAARI-2 100 INCH BEAM AGILITY TECE 
COLLIMATOR 
FACILITY 
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AVFA 
AVFA 
AVFA 
AVFA 
AVFA 

AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 

AVFA 

AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 
AVFA 

AIR VEHICLES - 
FIXED- FLIGHT 
SUBSYSTEMS 

AVFF 
A m  
AVFF 
A m  
AVFF 
AVFF 
AVFF 

AAR- 1 1 
AAR-14 
AAR- 15 
AAR-16 
AAR- 17 

AAW-01 
AAW-02 
AAW-05 
AAW-06 
AAW-07 
AAW-08 
AAW-09 
AAW- 10 
AAW- 1 1 
AAW- 12 
AAW-13 
AAW-17 
AAW-19 

WIJAAWW-2 
WWAAWP-3 
WAAWP-2 
WIJAAWW-2 
WWAAWP-3 
WIJAAWA-2 
WAAWA-2 
WAAWA- 1 
WAAWA- 1 
WAAWP-1 
WAAWW-3 
WAAWP-1 
WIJAAW-19 

3-D SCANNER 
1231218 
231224 
62211 26A 
VARIABLE 
PARAMETER 
FLIR 
LAB ORATORY 
EWAC 
AREA C 
HANGAR 4F 
EWAC 
HANGER 4B 
620/S ID34 
620/S ID34 
620 
620 
620lS2D22 
62OlS2F13 
620/S2F3 1 
AAD 

HANGAR 4B 
TEST FACILITY 
6201s 1D 12 
HANGAR 4A 
HANGAR 4A 
6201s 1222 
620NAULT 3.5 
6201s 1222 
S2F9 
620N1.6 
254 

86-43 WWPOOC-3 45O/D109 
APL 86-54 WWPOOC-3 450D 120 
APL 87-22 WWPOOS-2 18/14 
APPD 85-37 WWPOOC-3 45ODO6 
APPD 86-24 WWpoOC-3 45O/Dlll,D113 
APPD 86-28 WWPOSF a ,r 4501E130 
APPD 86-29 WWPOOC-3 45O/M)11,123 

3-D SCANNING OF M( 
SEQAL I VAX COMUI 
SEQAL 11 VAX COMPl 
LASER TEST BED 
ADVANCED FLIR SYh 

EWAC TECHNIQUES I 
TURNTABLE LASER ( 
ELECTRONICS DEW1 
SADS-W/MONOPULSI 
IR WARNING RECEIV 
ELECTRONIC DEFEN: 
DYNAMIC ELECTROl 
ELECTRONIC WARFF 
ELECI'RONIC COMBP 
ESM PROCESSING TE 
E-0 IN-HOUSE SUPPC 
RECEIVERS CONCEF 
TEST & EVALUATIOP 
SYSTEM 
RADAR & MICROWA' 

INTEGRATED DEFEN 
INTEGRATED CIRCUI 
FABRICATION SHOP 
DIGITAL RF MEMOR? 
SPREAD SPECTRUM ( 
ADVANCED RF C O D  
EOSAS TEST FACILIT 
EWSAF 
IR MEASUREMENTS 

MICROWAVE EXlTA'l 
PLASMAfFLAME D M  
CYCLE-LIFE EVALUP 
ELECTRON IMPACT C 
INFRARED SPECTRO! 
ADVANCED OPTlCAL 
SPECTROSCOPY OF B 
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AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 

AVFF 
AVFF 
AVFF 

AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 
AVFF 

AVFF 

AVFF 

AVFF 
AVFF 
AVFF 

APPD 86-46 
APPD 87-26 
APPD 88-2 
APPD 89-1 
APPD 89-2 
APPD 89-3 
APPD 89-4 
APPD 90- 1 1 
APPD 91-8 
APPD 92-5 
APPD 93-3 
APPD 93-8 
APPL 86-24 
APPL 87-18 
APPL 87-30 

APPL 87-33 
APPL 87-34 
APPL 89-6 

APPL 90- 14 
DO5 
Do5 
FI--VSTOl 
FIG-DO2 
FIG-DO6 
FIG-LO1 
FIG-LO2 
m - 0 1  
m - 0 2  

450D 104 DRIFT TUBE EXPERD 
450D025G ELECTRON BEAM DI! 
450/D001 D 121 ENERGY CONVERSIC 
450 HIGH VOLTAGE DIEL 
450 HIGH ENERGY PULSE 
450 HIGH ENERGY PULSE 
450 PULSED CAPACITOR 
450/D 107 DIAMOND THIN FILIV 
450/BASEMENT PARTIAL DISCHARGI 
7 lB/H-BAY AIRCRAFI' ENVIRONl 
18B/13,15 & 15A ELECTRICAL LABOR 
18G/042 T H E W  LAB 
450D 1 1 1 ,D 1 1 1A HIGH RESOLUTION IT 
450/D 106 ELECTRON GUN TES' 
45011 15,116,D- HIGH RESOLUTION h, 
WING 
18Bl16 THERMIONICS, DIAM 
450D 103 HIGH POWER SOURC 
450//B08,B019,B02 SUPERCONDUCIWG 
0 
7 lB/H-BAY AMMONIA (NH3) HEP 
145 FIGHTER-BOMBER SI 
145 FIGHTER-BOMBER SI 
255 VALIDATION PROCEI 
145 MULTI-CREW SIMULY 
145 SIMULATION FOR PA 
JEFFERSON,IN PREFLIGHT & FLIGIT 
145 
INTEG LAB COCKPIT CONCEPT E 
DISPLAY TEST & DISPLAY TEST & EVI 
EVAL LAB 
LASER OPTS LASER-BASED DISPL 
FACILITY 
MOBILITY ALL, TERRAIN CRASE 
DEVELOPMENT 
LABORATORY 
145 MISSION SIMUZATOF 
145 LAMARS (LARGE AM 
AIRCRAFT RANGE 3 VERTICAL 
SURVIVABILITY 
RESEARCH 
FACL I .  
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AVFF 

AVFF 

AVFF 
AVFF 
AVFF 

AVFF 
AVFF 

AVFF 

AVFF 

AVFF 

AVFF 

AVFF 

AVFF 

AVFF 

AVFF 

AVFF 

AVFF 

AVFF 

AVFF 

AVFF 

AVFF 

VMo1-2 

V M O  1-3 

V M O  1-4 

VM02 

VM03 

VM04 

AIRCRAFT RANGE 4 HYPERVEL( 
SURVIVABILITY 
RESEARCH 
FACILITY 
HYDRAULIC N/A 
SIMULATOR 
45 ENVIROMENTAL REL 
45 ANNEX THERMAL & VIBRAT 
45 ANNEX, MICROENCAPSULAT 
T A W  
T A W  HELICAL COIL PHYSl 
LANDING GEAR DROP TEST MACHIN1 
TEST FACILITY 
LANDING GEAR DROP TEST MACHIM. 
TEST FACILITY 
LANDING GEAR DROP TEST MACHINI 
TEST FACILITY 
LANDING GEAR DROP TEST MACHIM. 
TEST FACILITY 
LANDING GEAR DROP TEST MACHINI 
TEST FACILITY 
LANDING GEAR FLAT SURFACE TIRE 
TEST FACILITY 
LANDING GEAR PREROTATION D E W  
TEST FACILITY 
LANDING GEAR LANDING GEAR TESl 
TEST FACILITY 
LANDING GEAR HD KK160 TIRE ANAI 
TEST FACILITY 
LANDING GEAR VARIABLE INERTIA I 
TEST FACILITY 
LANDING GEAR VARIABLE INERTIA I 
TEST FACILITY 
LANDING GE&R VARIABLE INERTIA I 
TEST FACILITY 
LANDING GEAR 84" VARIABLE INERT 
TEST FACILITY 
LANDING GEAR MTS HYDRAULIC SH. 
TEST FACILITY 
COUPON TEST MISSION INTEGRATE 
FACILITY WINDOW STUDY 
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AVFF 

AVFF 
AVFF 
AVFF 
AVFF 

AIR VEHICLES 
FIXED - 

PROPULSION 
AVFP 
AVFP 
AVFP 

AVFP 
AVFP 

AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 

AVFP 
AVFP 
AVFP 

VS-06 WWFIVS AIRCRA.  HALON REPLACEME1 
ENGINE 
NACELLE FIRE 
TEST SIMULTOR 
(AENFTS) 

WWpOOS-3 1 8 G W  JET IMPINGEMENTIS1 
WWPOOS 1 86/04 1-046 THERMAL ENERGY S 
vi!LImwA 45 ANNEX ADVANCED HEAT E;k 
WWFIVS A AIRCRAFT RANGE 1 CIMULATIC 

SURVIVABILITY 
RESEARCH 
FACILITY 

APL 86-42 WWPOTZX 450lC-012,CO 13 TURBOMACHINERY I 
APL 86-52 W O S F  49011 54 HYDROGENATION IU 
APL 86-61 WWPOSL 490/222,232,234,23 TURBINE ENGINE LU 

5 
APL 86-62 WWpOSL 490/227-230 TURBINE ENGINE LU 
APL 86-63 W O S L  490/225,226,232,23 TURBINE ENGINE LU 

3 
APL 87-12 WWPOPT 1 8 ~ ~ 2 3  FLOW VISUALIZA~C 
APL 87-25 WWPOSL 49011 27 30,000 RPM BEARING 
APL 87-7 W O S F  490/204 CHEMICAL AND SOL 
APL 88-3 WWPOSF 7 lB/H/I-BAY COMBUSTION RESEA 
APPD W O S F  490115 1 NOX SAMNIING OF H 
APPD 87-14 WLfPOSF 18CnO SPRAY/COMBUSTIOh 
AF'PD 86-52 W O S F  49011 54 SINGLE TUBE HEAT I 
APPD 86-53 WLPOSF 490 REDUCED SCALE EU] 
APPD 86-56 W O T C  18C/21 FREE JET HEAT TL4.P 
APPD 86-57 R"LPoTx C R F  OPERATIONS 
APPD 87-10 WUPOSF 490/206 FUEL EVALUATION L 
APPD 87-13 WWPOSF 450/B034 * ADVANCED LASER D 
APPD 87-23 W O S F  4901148 FUE4FILTERING/CLl 
APPD 87-28 WWPOTx 7 1 AfA-3 CRF STRUCTURES LA 
APPD 87-3 WLlPOSF 49011 37 FUEL EVALUATION I 
APPD 87-32 WLPOSF 490/160 ACCELERATED FUEL 
APPD 87-9 WLIPOSF 4901122 HAZARDOUS WASTE 

LAB" 
APPD 88-3 WWPOSF 7 1B/I203 COMBUSTION ,RESEA 
APPD 90-13 W O S F  4901152 FUEL THE,udAL STA: 
APPD 90-5 W O T C  20A GE 90 BLADE IMPAC 
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AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 

AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 
AVFP 

AVFP 

AVFP 
AVFP 

AIR VEHICLES 
FIXED - 

STRUCTURE 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 

APPD 91-1 
APPD 91-2 
APPD 91-5 
APPD 9 1-6 
APPD 9 1-6 
APPD 91-7 
APPD 92- 1 

APPD 92- 10 
APPD 92-3 
APPD 92-6 
APPD 92-7 
APPD 92-8 
APPD 92-8 
APPD 92-9 
APPD 93-1 
APPD 93-2 
APPD 93-3 
APPD 93-5 
APPD 93-6 
APPD 93-7 
APPD 94-1 
APPL 86-22 
APPL 86-34 
APPL 86-35 
APPL 86-40 
APPL 86-64 
APPL 87-5 
APPL 87-8 
APPL 90-1 

APPL 90- 15 

APPL 90-2 

WLPOSX 
WWPOSF 
WLPOSL 
WUPOSF 
WWPOSF 
WWPOPT 
W O S F  

WUPOME 
W O S L  
W O S L  
WWPOPT 
W O S F  
WWPOSF 
W O S F  
WLPOTC 
WLPOSF 
W O S F  
W O S L  
W O S L  
W O T C  
W O S F  
W o r n  
W O S L  
W O S L  
WWPOSL 
WWPOTX 
W O S F  
U O S F  
U O S L  

WWPOSL 
W O S L  

18CfIEST CELL 
18 
4901128 
4901125 

FUELS & LUBRICAN? 
RESEARCH & DEVELl 
HIGH SPEEDIHIGH TE 
JP-7 ENDOTHERMIC ( 
JP-7 ENDOTHERMIC ( 
HYDROGEN FUELED 
(1)FALEX ISOTHERM 
SPECTROPHOTOMET 
WIND TUNNEL BLAD 
TURBINE ENGINE LU 
T-63 TURBOSHAFT SI 
SUPERSONIC COMBL 
LOW TEMP FUEL TAI 
HALON COMBUST101 
NICOLET FTIR 
ADVANCED TURBINE 
OPTICAL CELMHER 
STUDIES OF THE VEF 
T63 OVERHAuUpARl 
FACILITY EQUIPMEN 
COUNTER ROTATINC 
ADVANCED DIAGNO, 
ADVANCED AIR BRE. 
HIGH PRESSURE VIS( 
OPTICAL EHD RIG 
AUTOMATED J57 EN( 
TEST ANALYSIS TEQ 
FUEL EVALUATION C 
FUEL EVALUATION k 
1)BALL-ROD ROLLIN1 
TESTS 
RAUTET COMPONEN' 

BALL-ROD HIGH TEh 
HIGH TEMPERATURE 

BE-01 WWFIBEC 65 GENERAL OPERATIO 
BE-02 WWFIBEC 651107B FIBER OPTIC SENSOR 
BG-01 WWFIBG 461 
BG-02 WWFIBG 461 HIGH TEMPERATURE 
BG-03 WWFIBG 461 NASP NATIONAL AEI 
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AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
A m  
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 
AVFS 

ELECTRONIC 
DEVICES 

ED 
ED 
ED 

BG-03 
BG-04 
BG-05 
BG-06 
BG-07 
BG-09 
BT-01 
BT-03 
BT-05 
BT-07 
BT-08 
BT-10 
BT- 18 
BT-19 
BT-20 
FIB-GO7 
FIB-TO2 
FIB-To9 
FIB-T1 1 
FIB-TI2 
FIB-T13 
FIB-T14 
FIM-GO1 
FIM-GO2 
FIM-Go3 
FIM-GO4 
FIM-Go5 
FIM-GO6 
FIM-NO2 
US-058 
U S -  159 
MN-03 
MN-06 
NEW1 
NEW2 
NEW3 
T-06 
T1l.l 

"CANT READ" 
MODAL TEST AND IC 
NASP NATIONAL AEI 
DATA ACQUISITION ' 
MOBILE DATA ACQU 
NASP DYNAMIC TES: 
F-15 WING & AILERO 
NASP SPECIMEN TES' 
HIGH TEMPERATURE 
LASER ENERGY S M  
INTEGRAL FUEL TAb 
LOAD ONLY STATIC 
C- 1 35 RADOME (MILS 
39,000 PSI NASP PRES 
NASP SUBELEMENT 1 
F- 15 WING TEST 
6" X 6 ACllVELY CO 
HAVE WORK 
BOEING HOT STRUCl 
B- 1B TRANSPARENC 
LEADING EDGE HEA' 
HYDROSTATIC TESTl 
WIND TUNNEL TEST1 
WIND TUNNEL TEST1 
100 PSIA AIR SUPPLY 
HIGH PRESSURE AIR 
WIND TUNNEL TESTl 
WIND TUNNEL TESTl 
FLOW VISUALIZATIC 
HYPERSONIC VEHICI 
F- 15 FUSELAGE FUEL 
"CANT READ" 
NORMAL OPERATIO1 
HIGH PRESSURE AIR/ 
EMERGENCY ELECTf 
LOW PRESSURE AIR : 
HIGH TEMPERATURE 
TMC PANELS TESTS 

CAD FACILITIES 
TESTING OF GALLIUI 
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ELR-01 
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S2M46 MILLIMETER WAVE ' 
S2M56 NETWORK ANALYZE 
S2F56 MICROWAVE TEST F, 
22B/C 104,105.107, E-0 COMPONENTS & 
109&110 
620/NEW8 UV/VISIBLE DETECI't 
22BlC 123 SOLID STATE LASER; 
22BlC134,B 127,C 1 CRYSTAL SLICING & 
17 
22BB125,B 127A,B LASER MATERIALS P 
128 
22BlA 1 13A,B,A 1 1 OPTICAL FOURIER TI 
4 
62O/NE2C 19 SURFACE ANALYSIS 
22BIC2 17 SPECTROPHOTOMET 
620 IR DETECTOR CHAlU 
620lSE2 RAPID THERMAL AN 
620lSE2 ELEcTROCHEMlCAL 
62OtNER27 PRODUCIION & DIST 
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2.1 Workload. Use the following table to describe historic and projected workload at each activity in 
terms of funding and worifytais. Assume pnviovr BRAC clo~ursa and r o r l i m n t ~  ue LmplancnLsd o 
schedule. Rojecltd fu ding will be derived from FY9S Pnsideat's Budg* Submission (Then year 
dollam). Past fiscal year data shall begin with FY86 or at the inception of the activity as it existed on 1 
Oct 93. (ERAC Criteria I & N) 

- Budgeted workyean are the s t l d  indicator of the "labn hhMructure's crylacity at an aggregate 1s 
for each Military Depmnent. They include both wodqcam Rtndcd dbctly by the Military Depptma 
and the w o r k y m  funded from orgadzations outaide the Military Department. 

b 

w&rmation 
utred 

TotalFunds 
~ ~ e d  M) + 
TotalActual 
Funds ($MI 

Pn,wed 
Workvcara ** 

Actual 

*** 

Workyears = govmnment personnel and on-eite PFRDCa and SETAS 

Rrddent's Budget programdug document6 refledlug FY86 thou@ m93 are not 
from WJJXPR or WLlPm FY86 through FY93 Pmgmmm8d dollan are Ibted the u m e  rn To 
Actual per ASWMBM guidance. 

government persod &&a PY94 to FYW ondte contmct workyeam are mthated to decline b 
2% per yew, reaching a FY97 level oi 878 on-site contract workyear#. 
*** The tap number in each fbd  year entry mpresmt~ the Actual Work yeara for Covemxncnt 
(MLlttary and CfdUlill) persod, Thc wand entry in each fLrPl y e  reprem~lr actual 
Workyears for R6D and RBD Support contnet penonml. I b e  fbd number In this row h the 
total of Government and onslte contract workyeam. 

FlscalYeaTa 
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.I 2.2 Excess "Lab" Capadty - Measured at the MID Component Level . 

Excess "Lab" Capacity = Sum of the Peak W o ~ ~  - Sum of tha b j a c d  Workyeka - Peak at each activity = Highest value between FY86 (or since inception of oganizatlon) and FY9 - Projected at each activity - EstktWA at FY97 

The errlculatlo~~ for Excesa "Lab" Capecity are prcscrrtbd here in two mys: 

The FY97 workyear level b projected to be 2,3H 

The peak activity year at Wright IatujraQ~, WrigbtPe#Mon AFB, affurrad lo FYW d 
workysar level of 2,777 

The tetlmatod excess "Labr' capacity bosed on Oovemmeot Petmomel in then, 

a 

2, Clrlculatlon Based on I 
The peak activity year at Wright Lnbontory, Wrlght-Patterson AFBs ooeumd in FY90 ah a 

workyear level of 3,619. 

The estimated FY97 workyear level b 3,260 (2,390 Wt p1tu 878 onaite contract) 

The ednmted ex- "Lnb" capaciQ b the& 
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SECTION m: CAPABILITY OF A C ~ T I E S  TO PERFORM COMMON SUPPORT 
F'UNCTIONS (CSFs) - WRIGHT LARoRATORY DATA: provide the information 
described for each common support function listed in Appendix C in which you are actively 
engaged. 
3.0 Mission: Describe the major capabilities at your activity contributing to the common 
support function in bulletized format. Describe any relationship and interconnectivity with other 
functions (common or otherwise) in support of the overall activity mission. 

AIR VEHICLE - FIXED - STRUCTURES, PROPULSION, AVIONICS, FLIGHT 
SUBSYSTEMS 

Wright Laboratory 
- Plans, formulates and executes USAF basic research, exploratory development and 
advanced development programs for aerospace avionics, propulsion, flight 
subsystems and structures. 
- Provides policy, guidance and recommendations for AFMC investment strategy 
- Identifies user deficiencies and technology needs in conjunction with the 
Technology Program Integrated Product Teams (TPIPTs) for AFMC 
program development 
- Formulates multi-disciplinary technology efforts to respond to system specific 
needs 
- Manages system and subsystem level integration for Air Force vehicles 

- Propulsion systems 
- Avionics systems 
- Structures 
- Flight subsystems 

- Manages the technology transition process and advocates technology to hardware 
and/or system applications 

- Plans and manages balanced signature reduction capability technology program to 
detect, defeat and counter low observability adversaries 
- Plans and integrates research activities for cockpit technologies to address all 
aspects of Air Force mission oriented cockpit needs 

WEAPONS (Reported as a separate data call input as Wright Laboratory's Armament 
Directorate, Eglin AFB) - CONVENTIONAL MISSILESIROCKETS, CRUISE 
MISSILES, GUIDED PROJECTILES, BOMBS, GUNS AND AMMUNITION 

Wright Laboratory 
- Plans, formulates and executes USAF basic research, exploratory development and 
advanced development programs for conventional armament technology 
- Provides policy, guidance and recommendations for AFMC investment strategy 
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- Identifies user deficiencies and technology needs in conjunction with the TPIPTs 
for AFMC program development 

Answer to Question 3.0 Continued 

- Formulates multi-disciplinary technology efforts to respond to system specific 
needs 
- Manages technology integration of weapons into Air Force aeronautical systems 

- Conventional missiles/rockets 
- Cruise missiles 
- Guided projectiles 
- Bombs 
- Guns and ammunition 

SPACE SYSTEMS - LAUNCH VEHICLES, SATELLITES, GROUND CONTROL 
SYSTEMS 
Wright Laboratory 

- Provides support to SSC TPIPTs for technology solutions to technical needs falling 
within our technical disciplines 

C41 SYSTEMS 
Wright Laboratory 

- Provides support to ESC TPIPTs for technology solutions to technical needs falling 
within several of our technical disciplines 
- Manages technology integration of Air Force aeronautical systems with C41 
systems 

PERVASIVE FUNCTIONS - Electronic Devices and Advanced Materials 
Wright Laboratory 

- Plans, formulates and executes USAF basic research, exploratory development and 
advanced development programs for electronic devices and advanced 
materials. 
- Provides policy, guidance and recommendations for investment strategy for the 
Air Force in these CSFs 
- Manages system and subsystem technology integration of these CSFs 
- Identifies user deficiencies and technology needs in conjunction with the TPIPTs 

for AFMC program development for these CSFs 
- Formulates multi-disciplinary technology efforts to respond to system specific 
needs 
- Manages the technology transition process and advocates technology to hardware 

andlor system applications 

Wright Laboratory also 
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- Plans, formulates and executes the USAF manufacturing S&T program 

lrrrrv - Coordinates with Armstrong Laboratory to establish human system requirements 
for cockpit related mission 

3.1 Location 

3.1.1 Geographic/CLimatologid Features: Describe any geographic/climatological features 
in and around your activity that are relevant to each CSF. Indicate and justify those that are 
required versus those that just serve to enhance accomplishing the mission of the activity. For 
example, clear air at high altitude that increases quality of atmospheric, ground-based laser 
experiments in support of the weapons CSF. (BRAC Criteria I) 

AIR VEHICLES, FIXED, AVIONICS - 
Wright-Patterson AFB has the climatological conditions that are perfect for research on remote 
sensing devices at various stages of development. The local temperahue varies from arctic 
conditions in the winter to near tropical levels in the summer, and the humidity levels follow. 
The climate is very similar to Southeast Asia and many locations in continental Europe. The 
terrain and natural vegetation are also very similar, which is an important factor in background to 
target distinction. 
The conditions here are not perfect year round, this is a positive factor, since most atmospheric 
conditions can be approximated at some time during a year. There are many days where the sky 
is overcast, especially in the summer months, and therefore tends to attenuate signals for sensor 
reception. While these may appear to be drawbacks for this CSF, these conditions are actually 
necessary for valid research. If we only perform research in good weather, we can only fight in 
good weather. To truly evaluate avionics systems, we must do so in a similar environment to 
where it must operate. In most cases, Wright-Patterson AFB offers those climatological features. 

For the remaining Air Vehicle - Fixed Product and Pervasive Functions within Wright 
Laboratory at Wright-Patterson AFB, there are no positive or negative climatological features 
which enhance or detract from the activity's mission. 

3.1.2 Licenses & permits: Describe and list the licenses or permits (e.g., environmental, safety, 
etc.) that your activity currently holds and justify why they are required to allow tests, 
experiments, or other special capabilities at your location for each CSF. For ex&ple, permit to 
store and use high explosives. (BRAC Criteria I) 

Wright Laboratory has 87 regulated sources of air emissions (see next pages). Permits to Operate 
have been issued by the State of Ohio, in accordance with federal and state Clean Air Acts. 

Wright Laboratory has 68 permits to operate Hazardous Waste Satellite Accumulation Sites (see 
next pages). These sites are used as temporary collection points, for a limited quantity of 
hazardous waste, until pick-up and delivery to the Base long-term, central accumulation site. 
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Wright Laboratory has three licenses for the use and storage of explosives outside the Base 
munitions storage area, issued in accordance with AFR 127-00, Explosives Safety Standards (see 
next pages). 

All research facilities at Wright Laboratory, Wright-Patterson AFB, (see list in answer to 
question 3.4.1) are required to have an approved and posted "Safety Permit/Request" which 
includes an appropriate level of System Safety Hazard Analysis. 349 Safety Pennits are 
approved within Wright Laboratory (see next pages). Safety permits are required by WLR 127-1, 
Laboratory System Safety Program, which complements AFMCR 127-8, Test Safety Review 
Process. 

In addition, those facilities utilizing lasers require Laser Permits, as required by AFOSH Std 161- 
10, Health Hazards Control for Laser Radiation, complemented by WPAFBR 161 -2, Laser 
Hazard Control Program. 486 Laser Permits have been issued to Wright Laboratory facilities 
(see next pages). 

Wright Laboratory also has several facilities containing radioactive or radiation producing 
devices. For radioactive materials, one Wright Laboratory facility has been issued a radioactive 
material permits by the USAF Radioisotope Committee, in accordance with the Nuclear 
Regulatory Commission master material license issued to the Air Force. The radiation producing 
devices are tracked according to AFR 161-8, Control and Recording Procedures - Occupational 
Exposure to Ionizing Radiation, complemented by WPAFBR 19-1, Ionizing Radiation Safety 
Program. There are 72 permits for ionizing radiation producing devices issued to Wright 
Laboratory facilities (see next pages). 
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3.1.3 Environmental constraints: Describe and list the environmental or land use constraints 

w present at your activity which limit or restrict your current scope for each CSF, i.e., would not 
allow increased "volume" or "spectrum" for the CSF. Example -- Volume: frequency of a type of 
exkriment. Example -- Spectrum: Current permit to detonate high explosives will not allow 
detonation or storage of increased quantity of explosives without legal waiver (state law) or 
relocation of surrounding (non-govt) buildings. (BRAC Criteria II) 

All facilities on Wright-Patterson AFB, including Wright Laboratory, which discharge to the City 
of Dayton Wastewater Treatment Plant are required to comply with constraints as listed in the 
City Sewer Use Ordinance. This ordinance prohibits or limits the discharge of specified 
substances, materials, waters or wastes into the City Sewer systems. Elimination of these 
substances, or separation andfor pre-treatment of the waste stream (as appropriate) is required to 
meet the City Ordinance. 

All on-base facilities must incorporate Best Management Practices (BMP) to prevent any 
pollutants from entering the storm sewer system, as required by the Clean Water Act. 

Wright-Patterson AFB is located within a non attainment area for ozone. Any new or modified 
source which emits high levels of volatile organic or nitrogen oxide compounds will have greater 
restrictions placed upon it. 

In Area B of Wright-Patterson AFB (the area wherein most of Wright Laboratory is located), 
there is one location that restricts future facility development. This is applicable to the Air v Vehicle, Fixed, Flight Subsystems CSF. Bldg 100 is a Wright Laboratory facility that is sited for 
70 pounds of Class 1.1 explosives. The construction and facility placement in a revetment allows 
an explosion's force to be directed straight up. The facility has an established explosive clear 
zone of 200 feet. There are no other restricted locations in Area B due to explosive 
detonationdac tivi ties. 

S a c  P~EsI'BA c J B ~  

3.1.4 Special Support Infrastructure: List and describe the importance of any mission related 
special support infrastructure (e.g. utilities) present at your location for your activity. (BRAC 
Criteria I) 

Wright Laboratory utilizes approximately 30% of Wright-Patterson total peak electrical power 
load, and 20% of Wright-Patterson annual heating load for special research process loads (this 
includes requirements in the summer months). 

Approximately 2,800 feet of railroad tracks are required in Area B for mission support of Wright 
Laboratory equipment in the Propulsion CSF. Connection to an active commercial rail system is 
also required. 
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CONTROL NUMBER: WCSWG-AF 0 19 

PURPOSE: To provide SAFJAQX staff a cliuificd answer to Question 3.1.3. (Favironmental comstraink) 
for Wright Laboratory, Wright-Pattenon AFB's responsc to rhe Laboratory Joint Data Call. The response 
indicated you may hme a potential Wastewafer Discharge limitation with respect to the City .Sewer system. 

1. Can you return to the Peak Programmed Workyears level (Question 2.1 respo119e) undet your c m w t  
limitations? 

2. If a modification to your nurent limitations is required, will mitigation be required? 

2a. If mitigation is required, describe the nature of rhe mitigation q ~ ~ i r t d .  

METHOIk Comparison of answers to questions 

CONCLUSION: Amler  must \K: Campktc 

RATIONALE: Response must be in accordance with LJCSG Guidance Package instructions 

ICIAJCOM: Concurs Does not concur (explain:) 

MAJCOM REVIEWER: 
(print name, organization, DSN) 

BASE: Concurs Does not concur (explain:) 

BASE REVIEWJUk 
(print name, organization, DSN) 

I certify the information above is accurate and complete to the best of my knowledge and 
belief: 



SE8T BY: - .". - - - ,  -- - -  9- 9-94 ; 17:20 ; - - HC! AFliC/XPX- 882239707: #29 
W-WPlW It1 a 2  

v 
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Although the "raw" utilities are readily available for use by Wright Laboratory at Wright - 
Patterson AFB (see answer to Question 3.5.3), many of the conditions and states of these utilities 
have to be modified to meet R&D mission needs. While the equipment and capabilities to 
condition these utilities might be called "hfkstructure", these systems are typically R&D 
equipment (ie. not Real Property) as part of the research capability. The following list is 
indicative of the type of special "idfastructure" capabilities within Wright Laboratory. 

Process Chilled Water - Nearly every Wright Laboratory facility (see answer to Question 3.4.1) 
requires year-round operation of process chilled water systems in order to provide cooling water 
for experiments. Cooling towers supporting the chillers include winterization protection 
capability to support operations during cold winter months. 

Electricity - In particular, Wright Laboratory's Structures, Propulsion and Flight Subsytems 
facilties are very electrical power intensive. Specialized R&D equipment to supply, convert and 
modify this power include, but are not limited to: 

- 44,000 HP Frequency Converter with motor generators 
- 6 motor generators to provide speed control of up to 30,000 HP motor load 
- 40,000 HP power distribution system and motor for subsonic aerodynamic R&D 
- 8,500 HP drive system for msonic gasdynamic R&D 
- 1,000 HP drive system for the Vertical Wind Tunnel 
- 1.5 MW electric heater, high pressure air and vacuum systems for wind tunnels 
- 7 high pressure air compressors, 4 turbo-exhausters and 1 gas-fired air heater for 
altitude simulation supporting 7 propulsion component research cells 
- Other "medium" sized facilities which require an average of 2MW per facility 

NOTE: Electricity, water and other utilities are not metered at each buildinflacility. As such, an 
accounting of infrastructure/utility requirements by CSF cannot be determined 
Wright Laboratory's Propulsion, Avionics, Flight Subsystems, Advanced Materials and Electronic 
Devices facilities require fume hoods to exhaust vapors, products of combustion, etc. out of the 
roodfacility where experiments are being conducted. Many of these fume hood systems require 
specialized fdters or scrubbers. 

Several of Wright Laboratory's Propulsion, Avionics, Flight Subsystems, Advanced Materials and 
Electronic Devices facilities require Clean Rooms to keep impurities away from and out of the 
experimental area. These are typically Class 100 clean rooms, or better. Many other facilities 
required special air f~ltration to minimize dust and dirt entry into the research area. 

Eight of Wright Laboratory's Propulsion and two of Wright Laboratory's Flight Subsystems 
facilities require liquid fuel storage and delivery farms. The approximate total storage quantity is 
500,000 gallons of various types and blends qf jet fuels, as well as other fuel products. ' 1 
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3.1.5. Proximity to Mission-Related organizations: List and describe the impomce and 
impact of not having nearby organizations which facilitate accomplishing or performing your 
mission - e.g. operational units, FFRDCs, universities/colleges, other government organizations, 
and corn& activities. Restrict your response to the top five. Complete the following: 
(BRAC Criteria I) 
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7 

Workyears 
Funded by 

Your 
Activity 

43.4 
Not 

Trackable 

1.3 

3 

26 

12 

18 

21 
17 

Distance 

5 miles 

.1 mile 

.4 mile 

10 miles 

10 miles 

6 miles 

12 miles 

10 miles 
12 miles 

Type of 
Organization 

Commercial 

Intelligence 

University 

University 

I 

B 

Air Vehicles - Fixed - Structures 

Workyears 
Performed 
by Your 
Activity 

44.5 

0 

0 

3.6 

0 

0 

0 

0 
0 

Name 

SAIC 

NAIC 
Wright State 

University 
University of 

Dayton Research 
Institute 

Air Vehicles - Fixed - Propulsion 

Air Vehicles 

University of 
Dayton Research 

Institute 

Universal Energy 
Systems, Inc. 
High Voltage 
Maintenance 

Corp. 
MFS, Inc. 

SelecTech Corp. 

University 

Commercial 

Commercial 

Commercial 
Commercial 
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Answer to Question 3.15 Continued 
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Workyears 
Funded by 

Your 
Activity 

10 

Workyears 
Performed 
by Your 
Activity 

5.5 

Distance 

10 miles 

Type of 
Organization 

Commercial 

Common 
Support 

Functions 

Air Vehicles - Fixed - Flight 
Subsystems 

Name 

Systems 
Research 

Laboratory 
(SRL) 



DATE: 30 Aug 94 

MEMORANDUM FOR RECORD, SAFJAQT 

AIR STAFF CORRECTION WORKSHEET . 

PURPOSE: To provide corrected answer to Question Number 3.2.1 Total Personnel, Wright 
Laboratory, Wright-Patterson AFB, OH, Data Call. 

SOURCE: Installation worksheets (John J. Fedon, WUPOME, DSN 785-4013). 

METHOD: Review of Installation Worksheets (24 Aug 94) submitted for Air ~ o r c e  data call, 
telecon, and FAX communications with MAJCOM and Base POCs. 

CONCLUSION: The correct personnel data is shown in attached table 3.2.1 Total Personnel. 
(See pages 59 and 60). 

- - -  - 

MAJCOM CONCURS: (See attached FAX copies) 
Major Chung C. Kang, HQ AFMCISTC, Wright-Patterson AFB, DSN 
787-5368. 

BASE CONCURS: {See attached Installation Worksheets) 
Mr. John 3. Fedon, WUPOME, Wright-Patterson AFB, DSN 785-4013. 

I certq that the above information is accurate and complete to the best of my knowledge and 
belief. 

AIR STAFF REVIEWER: DATE: 30 Aug 94 
Paul D. Copp, ~ i e u t e # p  Colonel, USAF 
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Answer to Question 3-15 Continued 
vlrr 

The mission related organizations listed above are local research and support organizations from 
both the public and private sectors. An extensive knowledge and experience base in Wright 
Laboratory mission areas resides with these organizations. The alliances with these organizations 
are largely a result of their close proximity to this installation. A substantial adverse impact would 

w result if these organizations were not available to assist in the accomplishment fo the Wright 
Laboratory mission. 
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Workyears 
Funded by 

Your 
Activity 

65.1 

27.7 
28 

22 

19.7 

Workyears 
Performed 

by Your 
Activity 

52 

7 
10.5 

1.5 

2 

Distance 

10 miles 

5 miles 
5 miles 

10 miles 

2 miles 

Type of 
Organization 

University 

Commercial 
Commercial 

Commercial 

Commercial 

Common 
Support 

Functions 

Advanced 
Materials 

Name 

University of 
Dayton Research 

Institute 
Universal Energy 

Systems, Inc. 
Systran, Corp. 

Lawrence 
- Associates, Inc. 

Universal 
Technologies, 

Inc. 



aerr ssz crsa cs:sr oe/rr/eb 
I 
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33 Personnel: 

3.2.1 Total Pereonnel: What is the total number of government (military and civilian). on-site 
federally funded r e ~ u c h  md dcvslopmcnt mter (RWC), and o ~ d i t c  system engineering 
technical assirtDncs (SBTA) pnonncl ogagcd in cdetrc and tochnolo~y (SBl'), agio-g 
developmeat and in-service mginecrlng activities a, of end IT931 For indivklualr that 
predominantly work in CSR, involvd in mom than one CSF, ~CCOUII~ for thore ladividualr in 
thc CSF that represeato the preponderance of their effort. (BRAC Criteria 9 

L. 

Alr vehicles - Plxed - S t r u m  
of personnel 

L 

Technical 
Management (Supv) 

Other 

a As wsed ia question 2.1, Wrlght Lrbomtory d m  not utOtu '8formrl" SETA cwb.c ts .  
However, in accordance with Requsat for ChdlC*on N - U ,  the antreck,m worming 
w-site R&D and R&D Support are qp.ntllied under thh data headhq. This methodolog 
b applicable throughout the Wright Labomtory Data W raspow 

CSF - Atr V a c l c s  Flxed - Aotookrsr 
 types^ of personel 

Technical 

PAGE 595362 
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Number of Personnel 

Number of Pereo~sl 

On-Sib SETA * 

58 
25 
4 5  

On-Site FFRDC 

0 
0 
0 

Governeat  

On4ite SFI'A * Goverument 

Citrllirn 
204 
30 
AS 

On-Site FFRDC 

S 0 Management (Suvv) 

Mlli-3' 
35 
3 
6 

17 - 66 
11 I 0 1 -- 8 -- 

C i v b  
298 

Other 

Milftary 
62 

I 

110 

o 180 



CSF - Air Vehicles - F'lxed Number of Pemnnel - Right SubsJ%tmJ 
Types of perso~el  G o v e m t  On-Site FFRDC 1 On-Site SETA * - 

Civilian I Militan 
Technical 1 206 51 0 140 

Management (Supv) I 49 - 9 0 I 5 

r Other 59 - 1 

CSF -ElectrontcDevlces , Number of Personnel 
Tsp%a of personnel Gavernmmt On4ltt FFRDC 1 On-Site SETA * 

Clvlllan MUItarY 1 
TecbnlcaI 88 15 0 35 

Mmagement (Supv) 17 0 0 0 

I Other I3 I 1 0 0 

* k noted Ln question 2.1, WrSght Laboratory doea not u t i b  'lt~rtnal" SETA mntra&. 
Homvu, in n c m ~ c e  dth Requa for Cladfleation N-M, the wutmacton perlormtng 
OD-site R O  and R W  Support are qmtlfled under thta dnta heading. This methoddogy * applicable throughout the Wright Laboratory Data Call response. 
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CONTROL NUMBER. WCSWG-AF 00.5 

PURPOSE: To provide SAF/AQX staff corrected answers to Questions 3.2.2, Education and 3.2.3, 
Experience, for Wright Laboratories, WPAFB response to the Laboratory JCSG guidance package. The 
15 Aug 94 response provided the data ncccssary; however we do not understand the note ahovc the tables 
Utat statcs "Does not represent all WL malpower at Wright-Patterson." Thc govmlmcnt numbers in 
Questions 32.1,33.2,3.2.3, nod 3.3.1 . I  all wmlatc. Wlo did you not include and why? 

SOURCE: Lt Col Hansoll, SAF/AQXM, DSN 227-8850 

METHOD: Co~npariaon of answers to questions 

CONCLUSION: Allswvcr must be: Complete 

RATIONALE: Response ulust be in nccordalce wilh LJCSG Guidance Pacliagc instructio~is 

MAJCOM: Concurs Does uot concur (explain:) 

MAJCOM KEVLEWER: 
(print lime, organization, DSN) 

BASE: Concurs Does not concur (explain:) 

BASE REVIEWER: 
(print name, organization, DSN) 

1 cerlify the i~lfonflption above is accurate and complete to the best of my knowledge and 
belief. 

CHARLES R HANSON, Lt Col. USAF Date: 
M a n ~ f a c t u r i n g ~ Q l i  Assurance Division 
Dep Asst Sec (Mgl Policy and Prog lnteg) 

a ssistmt Secretnry (Acquisition) 
dnse Closlire Working Group 
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3.2.2 Education: What is the number of govtmunent pcrnonncl rdvcly cngwd in SBT, 
engineering dcvelopmcat aad in-rctvice engineering potivitiop by hjehst &* and type of 
position? Rovlde the data in the following table: (BRAC Critda D 
L Wrlght Laboratory TOW Does not rrpmnt aU WL manpower at Wrltiiht-Patternn. * 

V W  of 
Degreel Diploma 

Elgh school or 
Lese _ Assochtes 

Number of Guvemment Pernunel by TsPc of Podtion 

Bachelor 1 599 

Other 

273 
32 

65 

TeciInicol 

83 
25 

68 

M a I W ! ~ ~  
(Supv) 

25 
0 

Mastem I 452 
Doctorate 
(include 

I 151 
MdVttletc.) 

136 

38 1 

IL Wrlght L.boratory by CSF 
A, Alr Vehfcles - Fixed - Structum 

TYPf! of 
Degree/ Dlploma 

£Ilgh School or 
ILASa 

Number of Government Personnel by l ' b e  of Position 
Other 

3s 
4 

Technical M&mtgeme~at I (Sum) 

Assdam 
ls 3 
5 

8 
0 

Bacbelor 11 110 I 
Waiters 

Doctorate 
(Include 

MedNct/et~) 

1 

0 

82 17 

B. Air Vehlcles Fixed Propulsion 

27 

-of 
Desree/Mplm 

I 

I rn~Scb00Ior 
Less 

5 

Number of Government Permme1 by Type of PoetUon 
0th~ 

33 
4 
8 

Technical 

11 

Management 
(Sum) 

3 
0 AsmCintoar 3 

Mastom 
Ihhctorate 

I (ladvde 
Med/v~ .btf.) 

Bachelor 

PAGEGL scsf 
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76 I 9 
56 

19 

19 I 1 

5 0 
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C. Air Vehicles w Fixed - - Avionics 
mof 

Ikgreel Diploma 

D. Air Vehlclea Flxed - Flight Subsystems 

PAOESS' Ssbb 
;Icl August, 1994 

FOR USE ONLY 

TYQe of 
D& Dlplomo 

Hlgh School or 
Lcss 

AeeDcfates 
Bachelor 
M8st.m 

Doetorate 
(include 

E. Electtonlc Device 

Number ol Government Personnel by 'I'ype of Pasition 

'LLpcof 
Degmd Diploma 

High School or 
Lese 

Aswrciatsa 
-- 

Bachelor 
Masters 
mtor~ts 
(lnclude 

MWetletc.) 

Nwnber of Gweramsdt Personnel by Type of Posltfon 

0 t h ~  

87 
10 
19 
4 

1 

Technical 

7 
Nmber of Government Pemmel by T m  of Pdtion 

m e m ~ n t  
(Sapv) 

7 
0 
17 
37 

10 

HLgh School or 
Itess 

Aseoctates 
Bachelor 
Masters 

Doctorate 
(include 

Med/Vct/etc.) 

Other 

47 
6 

Techaleal 

16 
5 

23 
6 

165 
l25 

41 

m e m e n t  
(Supv) 

5 
0 

Other 

10 
1 

J 

Technicad 

6 
2 

u m t  
(Supv) 

2 
0 

l2 
2 

0 

117 1 15 

47 . 4 3 

89 

, M 

30 

8 

0 

0 

36 

12 

8 

3 
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* Enclusiclne to 3.2.2 Tablea 
Tbe ruble Mow shows the groupdtypea ob personnel that are rm&J&uW in the 

summw table 0 or CSP b d o u t  tabla (a A m p )  dnce timy do mt uctively emgage nor 
p l o c l o ~ t l y  partidpa& in any one CSF. Th& rork a o r t a  rn 3Md u overall 
m e m e n t  d o r  ope- tieron the uprtrum of Wrlght Laboram tcd~~~loglrn 
(CSFs) ond support ntnctiom. 

The total number of Wright Labomtory perm& r o f 9  Sep 93, b 4391 (us 
answer to Q u d n  2.1). 

The Mmuutactudng Tecbnohgy Dlmctorate 0 is not a CSF entity and ls not 
reported i. ~ M V C T ~  to any Section 3 questlon per respotloe to WUPOME R e q u t  for 
Clartiladon (Control No. AFMC-W2). 

Shoe the education lev& of W-t Wratory pemd wen attracted itom 
pmmel  record^ u of Zd May 94, v s h  between M Sep 93 and 25 M y  94 e%Sst which 
can not be qurntlUed by education level, 

F, Advanced Matedab 
Type of 

Degree/ Mploma 
L 

mgb School or 
tese 

bsoclates 

PAGE sa 
24 August, 1994 

FOR OFFICIAL USE ONLY 

Number of Government Pemmel by TlVPd of POBMOII 

Number of Pemonntl 
17 

W 

174 
94 

P 

51 

FuPction 
Commander'fi Offlce 

c e n ~ e d P Z a a a & ~ O m c s  

Centralhd Dbcbmte of Oprdom 
1 

, Manufacturing Technololc~ DLrectorrate 

Other 

61 
7 

Tehicai 

12 
4 

Bachelor I 84 

Management 
(Supv) 

5 
0 
12 I 15 

Mastere 
lDoctorate 
(indude 

Med/VeVetc.) 

25 

7 

64 

22 

3 

0 



PURPOSE: To provide SAFIAQX staffcorreded anstwrs to question 3.2.2 Education - Wright Labs, 
Wright Patterson AFB response to the WCSG guidance package. The existing 10 Aug 94 
response does not report by common support function (CSF) as defined in appendix C of the 
UCSG guidance. Report this data at the CSF level! 

SOURCE: Lt Col Hanson, SAFJAQXM, DSN 227-8850 

METHOD: Comparison of answers to questions 

CONCLUSION: Answer must be: Complete 

RATIONALE: Response must be in accordance with LJCSG Guidance Package instructions 

MAJCOM: Concurs Does not concur (explain:) . * 

MAJCOM REVIEWER: 
(print name, organization, DSN) 

BASE: Concurs Does not concur (explain:) 

BASE REVIEWER: 
(print name, organization, DSN) 

I certi@ the information above is accurate and complete to the best of my knowledge and 
belief. 

CHARLES R HANSON, Lt Col, USAF Date: 
Manufacturing -Quality Assurance Division 
Dep Asst Sec (Mgt Policy and Prog Integ) 
Assistant Secretary (Acquisition) 
Base Closure Working Group 
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CI 

1. w d ~ l  bbmt,,q TW" DP not repnsent .OWL rny~~ra a t ~ r ~ h t - ~ ~ n v  * 
b y a m  d G o ~ m e n t  andlor MIIlW S e d ~  

Typeof 
- 

LCY(hLn ll*l5 16-20 Mom than 

Position jyeara 3-10~- 
years 20 yeata 

Tecblcd I 77 433 Xl8 I 155 365 
I 

CI. 175 

** !ha table below with data w u 

** w U ~ U  d t h  d . ~  to bdude "the?' CWPV top nf~  u*d 

q u d w  3.2.1 and 3 s  
T 

"other" not 
hcludcd in 0 30 9 6 6 

Table 3.23 

3i2 

54 39 , 83 

Total with 
wOther" 

207 
L 

"Other" not 
inciuded in 
Table 3.2.3 

647 

3 

391 247 594 80 - 



** See table below n(@ dab to hdul 

B. Air Veldclear - Fixed PropPlsIon 
yeam of Governmat andlor ~ J S U ~ J W  Sed- 

- 
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More than 
U )  ycars 

47 

21 

lLpe of 
Posltlon 

Technical 
Management 

(Snpv) 

321 and 3.2.2 

Total ** 

17 

lG2Q 
y m  

18 

11 

6 

11-ls 
years 
39 

4 
12 

Ceeethsn 
3 sc9rs 

12 

0 

28 

Total wtth 
"Other" 

3-10 years 
48 

0 

** M e  below with &ta to include 'Wk?' 0(90" for P f o p ~ ~ o ~ o s  in 

q u l u  3.%1 und 3.2.2 
I 

68 
vvOther'v not 
hduded in 
Table 3.2.3 

48 

2 

9 

134 14 

29 

5 

179 

68 

7 

Total with 
"Other" 

67 

43 

26 
"Other" not 
included fa 
Table 3.23 

168 

12 

0 

74 50 3 4 .  77 



- - --- --- -- - 
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D. Air Vehicles - Flxed Flight Smbm 
Years of Government W o r  Mllitarn S e d e  

** See bb1e W o w  rltb dab b toelude UOt&P aery for FDgbt Subystems, r d ia 
t~uestions 3.21 and 3 2 2  

** 8ee table below with a to Include YOtheP category for Electronic Devices, rr uaed In 
questiwa 3.2.1 utd 3.2.2 I 

More than 
20 year8 

67 

40 

E, Electronic Devices 
Yeam of Govement andlor M U I ~ W  Sewice 

1620 

10 
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31-15 Typeof 

3 

Mom than Typtof 

61 I 32. 

LaU*. 

l3 

1 

107 97 . 

PosiUon 

Total ** 

40 
''Other" not 
bcluded in 
Table 3.2.3 
Total with 

Position 

1 

3-loyears 3 yearn 

18 

b 137 

1 

"Otherw 

16-20 
- 

Less:thm 

6 

117 74 
A 19 

11-15 

6 
"Other" not 
idcludrd in 
Table 3m 
Total wItb 

year% 

Ttchnlcal 
' Mmagement 

(SUPV) 

35 

48 

0 

"Other" 

yaws 
18 

0 

yearn years 3 years 

38 22 5 

23 

9 

95 I 5 8 .  

20 ytam 
16 

0 

3-10 years 
14 

6 

21 

2 

41 

1 

27 

10 

Technical 
M=lPent 

, (Supv) 

7 

, 

5 

0 - 

; Total ** 5 20 37 42 16 
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*+ See table below wStb datu to include "Other" category for Advanced Mat&&, us& 
in qucstlons 3.21 and 3.2.2 

F. Advpnced Mate- 

* Exclusioxts to 323 Tablee 
The table below shows the g m u p d t p  wfpem~id  that are not h the 

summary table (I) or C8F breakout tabla (II A-F) &a tbey do not actitrety -age mor 
pndominn~tly partidpmte in my one CSF. W work effort# are dvlsd u overall 
management &or opntlonr lpor the spectrum of Wclght Lnb~rstorp technologte~ 
(CSFs) nnd support ihncdorn 

The total number of Wright Labom* pno& u of 30 Sep 93, b 2,391 (see 
answer to Question 2,1)@ 

The M~D- Techn010gy Dlrectontr 0 is not a CSF retlty md L not 
reported in mwero to my Secdon 3 qumloo per rrrpom to WUPOME M u a t  for 
Clartllcatlon (Control No, AE'MC-L.042). 

Slna the experience lev& of Wright Leboratory permme1 were extracted Rom 
pe~ollnsl~rds~d25M1y9),~1~d~bhc.508.p~mdU~y94old.tahl& 
can not be quaatuled by arpwlience lovel. 1 

? 

Type of 
Position 

Technical 
bbnagement 

[SURV) 

Years d Government and& MUltug Swdce 

11 

Total ** I 14 

18 

FuactIon I Number oC Personnel 

LorsthPn 
3 years 

14 

0 

20 

I 

Commander'r Omce 
cen-ad Plm & Programs me 

Centrallzed DLrectorota of C)peratJom 
(WLJDO) 

Mpnufacturiag Technolow Dinctorate 

3.10 years 
67 

2 

ll-l.5 16-20 Mom tbnn 
ytars 20 yerus 

69 I 47 

37 
f'Other" not 
Ldudtd in 
Table 3.23 
Total with 

17 

96 
8 

174 
94 

44 

3 
35 70 

53 67 

0 

Vnamde8 I . -- w 51 
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22 I 39 

l 3  31 

81 106 "Other" 14 



PUBPOSE: To provide SAFIAQX staffoomed answers to question 3.2.3 Experience - Wright Labs, 
Wright Patterson AFB response to the WCSG guidance package. The existing 10 Aug 94 
response does not report by common support function (CSF) as defined in appendix C of the 
LJCSG guidance. Report this data at the CSF level! 

SOURCE: Lt Col Hanson, SAFIAQXM, DSN 227-8850 

METHOD: Comparison of answers to questions 

CONCLUSION: Answer must be: Complete 

RATIONALE: Response must be in accordance with LJCSG Guidance Package instructions 

MAJCOM: Concurs Does not concur (explain:) 

MAJCOM REVEWER: 
(print name, organization, DSN) 

BASE: Concurs . . , Does not concur (explain:) 

BASE REVIEWER: 
(print name, organization, DSN) 

I certifL the information above is accurate and complete to the best of my knowledge and 
belief 

CHARLES R HANSON, Lt Col, USAF Date: 
Manufacturing -Quality Assurance Division 
Dep Asst Sec (Mgt Policy and Prog Integ) 
Assistant Secretary (Acquisition) 
Base Closure working Group 
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33.4 A c c o m p ~  Darinrp FY91-93: F4& gs- ponntl  rnswcr the fOIlowL1g 
questions, 

32.4.1 How m y  p m  wem aWUddd and pamnt dhdonuw (only count disdesms with 
hued disclosure rmmban) were mnds? (BRAC Cdtssir ]O 

CSF 1 Dbdouu~a I ~ - h t b n t ~ t l a  

3.2.4.2 How m a y  papers were publlrhsd in pear mriewed jwmnls? (BRAC Criteria I) 

AirvcMck,=m - strpctmrr 
Air VcMclu = axad 

-Propulsion 
Afr Vddclar Fixed - Atrlanta 
Alr Vehicles Pixed . Flight Subm8tem 
E l ~ c D e v i c e u  

Advmced M&terlal8 
Total 

PAGE U 5b 
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4 

10 

24 

23 
20 
38 
119 

1 

A l t V W - F M  
-Stractluw 

Air Vrhkleu - Fixed - PmpllMon 
Ah Vchkk- Firnd 

Arlanlcs 
A h V ~ = F i X c d  
I mdlt SIlbrntrmr 

, m ~ c ~ b r l c c r s  
, AdrrncedMatarimb 

TOTAL 

- 

--- 

The complete firtlnl( of ppca 
l20 published (by CsF) ia  pmrwd 

a n ~ 8 2 t o 1 4 1  
& 4 ~  

ni 
410  & 
/S99 tM 

3 

3 

16 
- 

14 
4 I 

53 
.- 99 

'Ihccdmpktcultlngofprtcurt 
dtclomm md awards (by CSF) L 

pmiddon pagm69to81 
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Air Vehicles - Fixed - Structures 33.4.1 - Listing of Patent Disclosures 

'w 
Dual Cantilever Complex Modulus Apparatus 
Forebody Nozzles For Aircraft Directional Control 
spray bhifold 
Modified Methods To Roduce Gamm Titanium Alwninide Articles Having Improved - 

Properties by Thermomechanical 

Air Vehicles - Fixed - Propulsion 33.4.1 - Listing of Patent Disclosures 

Turbine Blade Cooling Method Employing Endothermic Fuel 
Decelerators for Parachute Payloads 
Fixed Geometry Variable Area Turbine Stage 
Thermal Of Characterizing Reaction Wheel Perfommance on Orbiting 
Lubrication By Sublimation 
Quick Disconnect Valve Stem 
New Fluid For Vapor Phase Lubrication 
High Temperature Cesium Containing Solid Lubricants 
Neutron Computed Tomography 
Liquid Core Heat Exchangers For Fiber Optic Sensing And Superconducting Power 

Transmission 

Air Vehicles - Fixed - Avionics 33.4.1 - Listing of Patent Disclosures 

w Coherent Resolution-Enhancing Imaging Resonator 
Finger Mounted Laser Spotlight 
Spiral-Mode Microstrip A n t e ~ a  with Variable Ground Plane Spacing 
Off-line Text Recognition without Intra-word Character Segmentation 
Spectral Estimation Of Radar Time Of Arrival Peridcities 
Algorithm to Resolve Two Folding Frequencies of Complex Signals 
IFM Receiver with Two Signals Capabilities 
Passive Ranging Through Global Positioning System 
Angle-Of-Anival Measurement Via Time Doppler Shift 
Unique Neural Network Signal F?mcessor/Analyzer (UNSPA) 
Spectral Estimation of Radar Time-Of-Amval Peridcities 
Television Interface Circuitry For 3-D Viewing 
A Flicker Free 3-D Picture On Standard Television Equipment 
A Technique For Removing Platform Sensor Using A Pulsed Laser Radar 
IR (Inbred) Speech Recognition System 
Acoustical/Photomermal Speech Analysis Measurement System 
AM (Amplitude Modulated) Photo Speech Analysis Measurement System 
DC (Direct Current) Coupled Photo Speech Recognition System 
AOA Application Of Digital Channelized Receiver 
Digital Channelized IFM Receiver 
High Accurate Zero Crossings for Frequency Determination 
Approximate Zero Crossings for Frequency Determination 
Neural Network Based Adaptive Emitter Tracking And Identification System (NNAETIS) 
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Restoration of Cormpted/Coinciden t Staggered Pulse Trains v Air Vehicla - Fixed - Flight Subsystems 3.2.4.1 - Listing of Patent Discl~ures 

An Integral Cooling System for a Jet Engine Starter/Generator 
New Cathode Material for Electrochemical Cells 
Novel Cathode Material for Electrolytic Cells 
Cathode Material for Electrochemical Cells 
Fast Ion Conductors 
Shielded-Core Reactor Fault Current Limiter 
Improved Diamond Tipped Armor Piercing Projectile 
A New Concept for a New Vertical Takeoff and Landing N-VTOL Aircraft 
Device to Sense Angle of Attack Alpha and Sideslip Beta of Aimaft 
Hypervelocity Heated Frangment Launching Technique Reluctance Motor Using 
Superconducting Magnetic Flux Switches 
Oriented Fiber Compression Test Specimen 
Oriented Fiber CompressiveText Fixture/Procedure 
Couple/Decouple Mechanism For Electric Auxiliary Power Unit (APU) Power Section 
Melt-Processed YBAs CU30X Conductor With Nickel Sheath 
Aircraft Windshield System With Frangible Panel For Aircrew Emergency Escape Rotofin 
Concept For Cooling Of Rotors In High Power Generators and Motors 
Electronic Visual Display Attitude Sensor 
Pretreatment Process for Diamond Formation and Growth 
Process of Transforming Fkre Y2BaCuOS Into A Superconducting Matrix Of Ba2Cu307 

With Fine And Homogeneously Dispersed Y2BaCuOS Inclusions 
The Rapid Production of Tubes Containing A Defense Super conducting Matrix of 

YBa2Cu307-x With Fine And Homogenwusly Dispersed 
Y2BACuOS 

Ceramic Polymer Composites 
Heat Transfer Enhancer For Direct Immersion Cooling of Electronics 

Electronic Devices 3.2.4.1 - Listing of Patent Disclosures 

Using Silicon Nitride as a Supporting Structure for Thinned Gallium Arsenide Wafers 
Improved Computer Input Device 
An Improved and Simplified Method of Wheelchair Propulsion by Occupants . 
Field Emitting Drain Field Effect Transistor 
Buried Contact Field Effect Transistor 
On-Wafer Hall-Effect Measurement System 
Desorption MassSpectrometricControl Of Substrate Temperature During 

Molecular Beam Epitaxy 
Desorption Mass Spectrometric Control Of Alloy Composition Through Substrate 

Temperature Changes During Molecular Beam Epitaxy 
Desorption Mass Spectrometric Control of Substrate Temperature During Molecular 

Beam Epitaxy Crystal Growth 
A !. .herma1 Shunting Technique For Stabilizing Heterojunction Bipolar Transistor 
Stable High Power Heterojunction Bipolar Transistor With An Integrated Heat Sink 
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PURPOSE: ~o '~ravide  SMAQX staff c o m e .  answers to question 3.2.4.1 - Wright Labs, Wright 
Patterson AFB response to the WCSG guidance package. The existing 10 Aug 94 
submission states that there were 38 disclosures for advanced materials in the table, yet the 
listing of patent disclosures contained only 37 titles. Corred or clarifl this difference. In 
addition, since patents awarded are based on disc1osures, explain why the number of patents 
awarded for advanced materials (59) is greater than the number of patent disclosures (37 or 
38) 

SOURCE: Lt Col Hanson, SAFJAQXM, DSN 227-8850 

METHOD: Comparison of answers to questions 

CONCLUSION: Answer must be: Complete 

RATIONALE: Response must be in accordance with LJCSG Guidance Package instructions 

MAJCOM: Concurs Does not concur (explain:) 

MAJCOM REVIEWER: 
(print name, organization, DSN) 

BASE: Concurs Does not concur (explain:) 

BASE REVIEWER: 
(print name, organization, DSN) 

I certifL the information above is accurate and complete to the best of my knowledge and 
belief 

CHARL-*~S R. HANSON, ~t ~ o l ,  USAF Date: 
Manufacturing -Quality Assurance Division 
Dep Asst Sec (Mgt Policy and Prog Integ) 
Assistant Secretary (Acquisition) 
Base Closure Working &oup 



FOR Omcu~ USE ONLY 

Advanced Materials 3.2.4.1 - a of Patent 

Gnphitic Ligament Reticubtad Cubon Foams from M o ~ p b u e  PStch -16 (I Synthetic GU Protecth System for C l r h  stmtural Mpkriab 1.Od-g 
Envu'onments 

Multi-Systm Laser Saftty Shutter Controller 
NonUnear Optical Scatter Scrmn Vitwer 
High Comprdve Stmngth % quid CrystaIbe Pol- and Fibers and Pihn Thereof 
MethodtoDrpartrHudCoattngwithim rovedwru-W R S i l a h y ~ b o n  B d  as Coolant ui& 
H i g h l y T r ~ t Z s G e P z C  k h C k t o l b r r a M L e r m ~ o n  
B e n z o b W d  Polymenr with % opheae Moieties 
I m p r ~ ~ ~ d ~ ~ ~ m ~ e ~ . r d T i ~  AhrmlnEde Composllrr 

via an InSitn Ductild?rachue Resiotant Lavv - 
Gamma TiAl Allo 
Reduction of the E? tanding-Wm% Pwd Roak i. the Fam of High Rah+tba optid 
Rigid Rod Benzob'ithiazoIe C lymers Containing Cyclic Phosphate  ester^ 7 ~ C y c h P h m p h a t t  BIM Rigid Rod BenzoMstbzale Po ymers Con 
S& State Physicist High Temperature Wtu 1e!cular Composites Based On w d - R o d  

Polymides 
Insitn Molecular Composites Based on Rigid-Rod Polyddes 
An Improved Method for Weaving CcrPmie Fiber M.(c For Continuow Fier CompoSim 

- Secondary Amhas Containing Nadie And ~ c l o b ~ t e n ~ l  
A Method To Reflne Tbe Microstructure To TI3AL Based Cast And bgot MetaIhgy 

Articles 
Controlled DwcR Technique For Extrusion Of LWkult-To-Work Alloys 
S m P r t F o ~ O f C o P r s e G m i n A ~  w 2s'-B~thPpzdybi  heaJlene Rigid-Rod BtmmbisImidazde 
Bencobisazde Copo&ner ~ysklzls Soluble h ~ ~ r o t i c  Solvents 
Water-Based B a n o b ' d e  Rigid-Rod P o 1 ~  
spatially Grrded Optical Switfh 
A T3hrarchical ControI System For Molecular Beam Epitaxy 
Virtual Reality Remdve Molding 
Self-hbrlcating klhunbum Metal-Matrix Cornposited 

C a n ~ T u n ~ D i s u l 5 d e A n d  Ceramic Particles 
-0-Dlmenslonal Bun;tdb-Ie Rigid-Rod m e r s  
A Method To Produce Hlgh Tem atnre Oxidation Resistant Metal Ma&h Cornposited 

BY dE w t e r  ~ r m  
A Method To produce Higb Temperature Oxld@on Rrsistant Metal Matrix w p d e d  

ByFfberDensityCr;QadingMgterrnie . C 

Cantdcd Matrix Temptntun Texture Improved Pmcedng and Performance of 
Titanium A l d d e  Metal Matrix 

Pmces~ For Ddgning An Optical Filter Using Gradient Index 
Nonlinear Optical Scattering Srreea Viewer 
hductive-Deductive Process D e s i i  For Machined Parts 
Automated Rocass Planning For Quality cantrd Inspection 
Rapid Heat Treatment Of Nonferrous and Metals 
Adaptive Lubricant CoatiF 3 
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Single Band Optical Detector 
Desorption Mass Spectrometric Control of Substrate Temperature During Molecular Beam - 

Epitaxy 
Desorption Mass Spectrometric Control of Allov Composition Through Substrate 

Tempe- Changes During Molecular Beam Epitaxy 
Desorption Mass Spectrometric Control of Substrate 

Temperature During Molecular Beam Epitaxy Crystal Growth 
Desorption Mass Spectrometric Control Of Alloy Composition 

Through Arsenic Flux Changes During Molecular Beam Epitaxy 
Veiled Work Function Emitter 
A Novel DC Bias Scheme For High Gain 
Linear Motion Device For Molecular Bean Flu Control 
Backside Illuminated OPFET 

Nvanced Materials 3.2.4.1 - Listing of Patent Disclosures 
RG~/ACED & 598 

Reticulated Carbon Foams from Mesop e Pitch Precursors 
System for Carbon Structural Materials in Oxidizing Enviro 

ne Polymers and Fibers and Fil 
roved Wear Characteristics 

Solid State Physicist High Tempe 

Continuous Fiber Composites 

trusion Of Difficult-To- 
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Yllr 
Controlled Matxix Performance of 

\ 
Air Vehicles - Fixed - Structures 3.2.4.1 - Listing of Patent Awards \ 
Jet Noise Supp~ssion and Method 
Programmable Remote Transducer with Filtering, Differentiation, Integration, and 

Amplification 
Dual Beam Complex Modulus Apparatus 

Air Vehicles - Fixed - Propulsion 3.2.4.1 - Listing of Patent Awards 

Magnetic Repulsion Supported Ring 
Turbine Blade Cooling with Endothermic Fuel 

'111 Thrust Vector Control Using Internal Airfoils 
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Air Vehicles - Fixed - Avionics 33.4.1 - Listing of Patent Awards 

P' 
Instantaneous Frequency Measurement (IFM) Receiver to Measure Frequency and Angle 

of Arrival (AOA) of Multiple Signals 
Instantaneous Frequency Measurement (IFM) Receiver with Only Two Delay Lines 
Radar Warning Receiver Compressed Memory Histogrammer 
Digital Frequency Measurement Receiver with Bandwidth Improvement Through Multiple 

Sampling of Real Signals 
Digital Frequency Measurement Receiver with Bandwidth Improvement Through Multiple 

Sampling of Complex Signals 
Instantaneous Frequency Measurement Receiver with Bandwidth Improvement Through 

Phase Shifted Sampling of Real Signals 
Optical Phase-Only Spatial Filter 
Laser Imaging and Ranging System Using Two Cameras 
Laser Imaging and Ranging System Using One Camera 
Multiple Energy Level, Multiple Pulse Rate Laser Source 
Passive Ranging Through Global Positioning System 
Graphics System for Automatic Computer Code Generation 
Frequency Measurement Receiver with Bandwidth Improvement Through Synchronized 

Phase Shifted Sampling 
Frequency Measurement Receiver with Bandwidth Improvement Through Phase Shifted 

Sampling of Real Signals Using Sampling Rate Selection 
Thexmal Contrast Detailing for Inflatable Decoy Targets 'I Angle-of-Arrival Measurement Via T i m  Doppler Shift 

Air Vehicles - Fixed - Flight Subsystems 3.2.4.1 - Listing of Patent Awards 

Femfluid Piston Pump for Use With Heat Pipes or the Like 
Femfluid Piston Pump for Use With Heat Pipes or the Like 
Unidirectional Heat Pipe and Wick 
Thermionic Fuel Element Pressure Vessel 
Electrical Battery Cell Wicking S t rucm and Method 
Control of Unknown Systems Via Deconvolution 
Method for Making an Anisotropic Heat Pipe and Wick 
Cathode Material for Electrochemical Cells 
Electrochemical Cell Cathode Material 
Electrochemical Cell Cathode Material 
Sealing Member 
Cathode Material for Electrochemical Cells 
Integral Cooling System for a Jet Engine Integral Starter/Generator and the Like 
Aircraft Attitude Indicator Display h 
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Electronic Devices 3.2.4.1 - Listing of Patent Awards 

w 
Method and System for Automated Measurement of Whole-Wafer Etch Pit Density in 

GAAS 
On-Wafer Hall-Effect Measurement System 
Making Staggered Complementary Heterostructure FET 
Dual Conversion Reflex Receiver 

Advanced Materials 3.2.4.1 - Listing of Patent Awards 

High Efficiency Nonlinear Kerr meet Filter 
Method to Produce Superplastically Formed Titanium Alloy Compnents 
Method for Refining the Microstructure of Beta Processed Ingot Metallurgy Titanium 

Alloy Articles 
Process for the Fabrication of Rodlike Polymer Reinforced Molecular Composites into 

Shaped Articles 
Thermoset Rigid Rod Molecular Composite System 
Graft Copolymers of Poly(P-Phenylene Benzbisimidamle) 
Rigid Rod Aromatic Benzthiathimle/Oxazole Hetemcyclic Polymer 
Rigid Rod Aromatic Benzthiathiazole/rhimle Heterocyclic Polymer 
Rigid Rod Aromatic Benzoxazol-le Heterocyclic Copolymers 
Rigid Rod Aromatic BenzimidamlelThiazole Heterocyclic Copolymer 
Qualitative Process Automation for Autoclave Cure of Composite Parts 
SIR H924 
Amchment Structure for Cylindrical Member 
Surface Preparation for Adhesive Bonding 
Patent Number 5,044,192 flitle not recorded in Public Affairs submittal) 
Cmsslinkable Rigid-Rod Benzobisazole Copolymer 
Crosslinkable Rigid-Rod Benzobisazole Polymers 
Method and Titanium Aluminide Matrix Composite 
Dihydmxy-Pendant Rigid-Rod Benzobble  Polymer 
Dihydroxy-Pendant Rigid-Rod Beruobisazole Copolymer 
High Temperature Hydrogenation of Gamma Titanium Aluminide 
Method to Produce Fatigue Resistant Axisymetric Titanium Alloy Components 
Dispersion Strengthened Tri-Titanium Aluminum Alloy 
Crosslinkable Rigid-Rod Aromatic Heterocyclic Polymer 
Low Temperature Hydrogenation of Gamma Titanium Aluminide 
Para Ordered Aromatic Diacids containing Benzimidazole Groups 
Ionically Blended Molecular Composites 
Thennoset Rigid Rod Molecular Composite System 
Method for Producing Very Fine Microstrucms in Titanium Aluminide Alloy Po. .ler 

Compacts 
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Method to Produce Improved Property Titanium Aluminide Articles 
Crosslinkable Rigid-Rod Benzobisazole Polymer 
Crosslinkable Rigid-Rod Benzobisazole Copolymer 
Method to Manufacture Titanium Aluminide Matrix Composites 
Dihydroxy-Pendant Rigid-Rod Benzobisazole Polymer 
Method to Manufacture Titanium Aluminide Matrix Composites 
High Contrast Switchable Target Discriminator 
Rigid-Rod Benzimididazole Pendant Benzobisazole Copolymer 
Dihydroxy-Pendant Rigid-Rod Benzobisazole Copolymer 
Rigid-Rod Benzimididazole Pendant Benzobisazo Polymer 
Superconducting Tunable Inorganic Filter 
Superconducting Reflection Filter 
Superconducting Searching Filter 
Comb Optical Interference Filter 
Method of Extruding a Single Polymeric Fiber 
Thermoset Rigid Rod Molecular Composite System 
Process for the Fabrication of High Density Continuous Fiber Preforms 
Rigid-Rod Graft Polymers and Copolymers 
Lubricity Additive for High-Temperature Gas Turbine Engine Oils 
Rigid-Rod Benzobisazole Polymer Containing Cyclic Phosphate Ester 
High Temperature Nonflammable Hydraulic Fluid 
Coating Apparatus for Continuous Fibers 
Comb %ti& Interference Film 

(I Method to Produce Gamma Titanium Aluminide Articles Having Improved Properties 
Post-Consolidation Method for Increasing the Fracture Resistance of Titanium Composites 
Benzobisthiazole Polymers with Thiophene Moieties 
Secondary Amines Containing Nadic and Benmyclobutenyl Groups 
Insitu Molecular Composites Based on Rigid-Rod Polyimides 
Radioactively Biased Optical Limiter 
Dielectric Optical Switch 
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9 4 - 0 9 - 2 6  1 8 : 0 3  R C V D  

CONTROL NUMBER. UCS WG-AF 023 

PURPOSE: To mvida SAFlAQX staff cmecttd uswen to Quation 32.42 Papen publidled in pm 
reviewed joutaels, of tho (see ~is&ihticm List) respama to the Laboratory Joint Data Csll For each CSF 
in whicb you pafarm work, provide a list of papurs published in peer Rviewed journals by your 
government pe~mnel &bg FY 1991 thtwgb FY 1993. I h c  pspar listed must d h d y  ~ ~ p p ~ t  the CSF. 
For eacb pepa listed provide both the title of tba d d e  and the jourd in whicb it was publjshcd, and tbc 
month md of publiestion. D6 not list p a p  prepnnd by n ~ n - g o v ~  pasaanel or other 
personnel who were not anpbyed by your Irctivi~, even if the paper was prepared fn support of o 
contractual requirement. Do not list papers pblWcd in non-peer reviewed journals, technical, lenh, t e q  
md othareports; mcmuaL and handbooh; presmtatibns at symposiums; a. 

METHOD: Comparisoo of m m  to qucrtions 

CONCZU$I[ON: Answa must be: Complete 

RATIONALE: Rtspom must k in accordance widrUCSG Guidance Package imtmcrions 

LVLATCOM: C o n w  Does nos comr (explain:) 

MAJCOM REVIEWER: 
(print name, o ~ m ,  DSN) 

BASE: Cancurs Does not concur (cxplzin:) 

BASE REVIEWER: 
@rint name, organization, DSN) 

I cat i fy  the infonuation above is vxmue and complete to the bes~ af my howledge and 
belief. 



PAPERS RFC D~STRIBUTION LIST 

1 .  ARMSTRONG LAB, BROOKS AFB 
2. ARMSTRONG LAB, WRIGHT-PA'ITERSON AFB 
3. WRIGI-FT LAB, WRIGHT-PATTERSON AFB 
4. WRIGHT LAB, EOLIN AFB 
5. PKILLIPS LAB, KIRTLAND AI:B 
6. PHILLIPS LAB, EDWARDS AFB 
7. PHILLIPS LAB, HANSCOM AFB 
8. ROME LAB, GRIFFIS AFB 
9. ROME LAB, HANSCOM AFB 
10. ARMSTRONG LAB, IWSCOM AFB 
1 1. ARMSTRONG LAB, WILLIAMS AFB 



200 'd - - PO : 'IT t66T-f P-d3S -,I .- .--. -..- --. ..- .--- -- 



Air V ~ h k l e ~  - Ffrrd Sbpctum 3.2.4.2 - L m  of P d h t l ~ l l ~  

Pcrfton, Jerome "Pms 'Up' dor S p d ' ,  En-pedia IBrtttPonlca Y m k  of Sdente Bt 
the htme, w. clZrSS,199t 

Pwnoa, S-mo  in^ Tuting of-t Stnrctarta in the U.S. Air Force", OOD 
63rd Shock B Vlbrah Spmpcwhrm Roactdfngi Oct l!W, Vd, Ir, pp. 547-551. 

"A Numerical IllvmstSgatlan of k r d  Convection Problem in Bhhgm Plastics" 2NIl Pan 
Amvlcan Ccmfcrcace ln Applied Mechuricr Da V. D. Mlulty, C. L. Clay, Dr. 
D. B. M V d m  J10v 91 

'Wqdd Sydrogen Facl Tat& ' I k r m d  Modeling'' fWmbmd with F. R SchawI Dr. L. 
LBochmulIUAA18THMid16lmp#fnmoaAcrarplnSckncc~Much92 

" A d p h  OBIntemal A b W  for the Tbumrl Contrd af A e ~ a  Vehtck" AUA 9% 
~ , J . ~ ~ & L . R o ~  

- 
un a ~ w u * w n *  n 17 n-1 r n n  6 - A -  

,w. #-A  

HO ~d'~tl3l~tld-1k3~~0.1 r a x n ? ~  w rs % T  tt. ff'd35 



3.2.43 - Llsthg of Publlcatloas (continued) 

"Vulnerablllty Anrlyds of Aempaa Stnrctum Exponed to h e m  (VMGEL)", publbhd 
In Ahraft ~ v a b i l i t y ,  IPBfelle R Anselmo & Dr. Jay Kndva, Mar 1991 

NASP Tschnld Sgmpauhm GWP 78 Pmdhge- "Actively Coaled StructuresM 
Aprll92, C L. Clay 

NASP Technical Symposium GWP 78 P m d h p  "Acttvcly Cooled StructumU April 93, 
c. L Cloy 

I Ahcdk Flight Loads, AIM MiniSymposium Rocwdlalp, Mar 92, W. P. Johnson 

"A Methodology tor the Evaluatton of RunwayRoughness for Repair", Seventeenth 
Annual MiniSymposhun on Aempace Science and Technology Proceedings, Mar 93, 
John T, Riechers 

"Portable Digital Recording ofTed Dab", 20tb Annual MlnlSympoei~~ll on A q a c s  
Science and Technology Mar 93, John T. Riecheca and David L, Banaszak 

"Fwametric Study of Combined B o h g  and Patid Dryoat In Liquid Metel Heat Pipe 
Wicks", Author Larry Byrd, Proc, 17th AIM, MiniSympdum or Aempaa Sdenee and 
Technologs --lMmh 91 

w 

Demuts, E., Daniels, J.A., and Sandbu, BS, "Past Impact Compxwsive Strength ln 
Composites", h o c e d n g  of the 9th DOWNASA/FAA Conference on Fibrous Composites 

1 ,' r in St~ctural Design, NOV& 1991 

"Leading Eage Teat Techniques", Pm. 7th Structuml Testlne T ~ o l o g y  at Hlgh 
Temperatures (Sodety of Experimental Mechanics, In&) Author Lnrry Byrd, Nov 1991 

h u t s ,  E., and Saadhu, RS,, "Barely Vlsible Damage Threshold in a BMI", 7th 
SpeddMst Mwtlng of Materials and Structures Panel (AGARD) Procedhgs, M a y  1992 

'View Factor Algebrn for Two Arbltrarlly Sized Non-Oppbdinl P d e l  Rectangle" 
Author Larrg Byrd, ASME J. Heat Transfer, P517, Vol. 1l5, Mny 1993 

DPnlek JA, Pahtto ,  AN. and Sadhu, RS, "Failare Characteristics in Thermoplastic 
Compmlte LPminatcr Due to an EcccnMc Circular Dbcontinuity", AIAA Journal Vol. 29 
No. 5, May 1991 

Demub, E., Sandhu, RS, and Mnddax, J, "Barely Wlble Damage 'llmbold in Graphite 
Epoxy", h m d h g a  of the 8th Inkrnndonal Conferact on Composite MateW, July 
1991 



Doloin, D J, "Strucaurl Design O p ~ d o n  wtth Survi~billty Dependent C o ~ t s " ,  
Ninth NASAhD/FAA Conlmna on Composites in 8tructurol k l g n  Proceedtngs, 
October 1991 

90B'd 

Dolvin, DJ., "Structural Design for Sdvablllty; Mudiscipllnug Optlmlzation 
Employing Physical Lhkhg", Fourtb W A l r  ForccMASAIOAI Sympium on 
Mulddbdpbuy Anrlyds and Optbhtfon R.oaedinlp, Febnury 1992 

w 

W r ,  Palamtto, AN. and Sndhu, RS., '@A Study of Failure Characteristics in a 
Thermoplastic Material at 250@FM, ASTM Journal of Compoblte Technology d 
Research, Vole 13, Frll1991. 

- 
Martin, RJ., Sandhu, RS, and Pahotto, AN, "The Exptrimental and Finite Element 
Comparisons of Failure in Thermoplastic Composites", Expdmental Mechanics, 1993. 

Air VfNclw Fixed - Structarea 3.2.4.2 - L M h g  of Publlcadons (continued) 

Paul, C. and Schocppaer, GA, @'Static Test Study of Campasites with Embedded Optleal 
Fibus Using FrrctlotlPI Factorla1 Methadat@, p m  of the 1993 $EM Spring 
Conference on Exparimental Mechanics, July 1993 

Perry, PPlezotto, AN. and Smdhu,~RS, "Impact Rcopome ofGraphitc/Epoxy Cylfndrlcnl 
Panels", AIAA Journal, Vol30, No. 7, July 1992, 

Sandbu, R.S. d Sendeckyj, G2. "Edge Delunbdaa of (+qxnBW2)a LmmfnotAs 
SubJected to Tenile Inrrrdlng", AGTM Jourrrnl of Cornpodtee Technology and Rtsearch, 
Summer 1991. 

Sandhu, RS, GendecLyj, GJ, Schoqpner, G A  and Pappas, J.E.",Idtiation and 
Prevention of Edge Deltdmdon with and without Rcsidud Stresses", Proceedings of the 
74tb meting of the Stnrctaa!~ and Mnteriala Panel AGARD, AGARD-CP-530, Mny 1992 

Sandow, FA., "Elevated Tempemtun VerUlcaUon of the Composite Repair Aarlysle 
Program (CREPMR)", 36th Internatlanal SAMPE S~mposium and Exhibition 
Rwwihg~,Aprfl  1991. 

Schoeppner, GA, WOW% WJL and Sandhu, RSI, "A Stress Based Elastodynamic Discrete 
Laxnhhd Plate T h q  AIAA Journal, June 1993 

Schocppner, GA, Wolfe, W.E. and Sandhu, U, "Am ElllbtOd-c Dkscrete Ismln.ted 
Plate Theom Based on an Aswmcd Through-the-thlcLners Stress Mntributlon", 
p w % f  the 34th AIAA/ASWASWlAHS/ASC Structures, Structural Dynarnica 
and Makrtrls Confemnq Aplln 1993 



Air vchlcles - Fixed - Structures 3.243 - Lhhg of Publicati0~19 (COntinwd) 

W o w ,  F& "Laser Susceptibllity of Generic Aircrrit Whbox DcrigM Under 
Structural badw, 8th DoD Conference P m m d q s  on Directed Energy Weapons, June 
1992. 

Dodd, Steven M. and S d o w  F A  "Optimum Repair Design for AirCFPit Battle Dunage 
Repair", W M)D/NASA Worbbop on Repalr Techwlogy Proceedlnge, Jan 1991. 

Sandow, FA, "Portable Computer Based Expert Syrtcm for Atreraft Structures Battle 
Damage h e m m n t  d Repair", bTh International Symposium on Stmctnral Adhcsive 
Bonding P m d h g ~ ,  May l!N2* 

Foas, B.C, Wolfe, W.Ee nnd Sandbu, RS.",Tltt Meet of Tab Orientdon on the 
Mstrtbutlon of Strains fn Composite Spechens", Compaslte Materials: Testing and Design 
(Tenth Volume), ASTM STP 1l2Q, Glenn, C Grlms, Ed., 1992, pp. 103-113 

Dmlsls, J A  and S.wlhu, &S.",EvoluPtion of C o m p d o n  Specimens and Fixtures tor 
Testing Unidirectional Compoeite ~ t e s O ,  Composite Matedab: T d n g  and M g n  
(Eleventh Volume), ASTM STP 1206, E.Te Camponechi, Jr, Ed, 1993, pp. 102-123 

Schaeppwr, GAtt&ow Velodty Impact Respame of Tenaion Preloaded Compoelte 
Laminates1*, Rroceedlngs of the Tentb DoD/NASA/FAA Conference, November 1993 

Kelknr, A.D, Crrit, WJ. and Smdhu, R.Set',Low Vdocity Impact Behavior of Thin and 
Thick GrnphitelEpoxg Crbmpostte Lmhtww, Pmcdhgs of the Tenth DoDMASAIFAA 
Conference, November 1993 

Dandy, L.Ty Ktlknr, AD. and SIIIdhu, R.S.",Analysi~ of R.ogRsrive Darnage ia Thin and 
Thick Compodte Liunhtao Subjected to Low-Velodty hpnct Lordin#"' Nhth 
Intermdonnl Conference on Mathematical and Computer Modelling Proceedings, July 
1993 

K e h ,  ADy Cmf't, WJ, md Sandbu, RS.",Study of Progreeelve Damage in Thin and 
Thlck Compo6ltt Lmhatts Subjected to Low Velocity Impact Laadlng", Recent Advancw 
in Structural Mechanics, ASME 1993, PVP-VoL 269 / NIbVoL 13, pp. 67-73 

A d d  Nagar, "An Equivalent D q e  Concept for Fatigue W e  Analyds", ASME AD 
Vole 36,1993 

k v b d  Nagar, '3-D Tbc ' hd St- Andy& of Luniaated Paneb", ASME AD Vol, 39, 
1993 

Anlnd Nagar, "On Fracture and Damage in Notched Fiber Reinforced Compositestt, Meet 
'Nt 93 Proceedings, 1993 



Arvlnd Nugar, "An A p p d  to m I ) b e d o d  Annlysis of Finite Three Lay& 
Compodte Plrte~ wlth a Thra Cmck", m)M Conference P m d h g e  ,1993 

Anind Nagar, "Fatigue and hcbm of AeroqJact Stnrctwrl Materials", ASME Rcss, 
1993 

ArvJnd Nngar, "Recent Ikvelopmeatr In ComputatlonaI Mechanh", ASME Press, W 3  

ArPtnd Nagat, 'Topiai in Compmltc Materials and Structa&"' ASME Prm, 1992 

- 
ArPtnd Nagar, "An Integral Pormulrtion of CT for use In Creep Crack Growth 
Evaluation", Int'l Jorunal of Fracture, 1992 

Arvbd Nagar, 'Tractwe Strength Modallng and Analyda of Notched Composites", ASME 
Vol. 133,19P2 

Arviad Nagar, "Modeling of Time Dependent Fracture", ASME Vol, 27,1992 

Arvind Nsgar, "LEFM Analyeis of raminphi Faneb by p-version FEM", ASME AD VoL 
27,1992 

hvlnd Nagar, "Nonlinear Mlcrorn* Analpis Predlcdon of Titanlum Alloy Matrix 
Composite Behavior", ASME AD V d  27,1992 

Anind Nog~r, "Crack Arrester Layers Technique for Comp1tm Panelso', ASME AD Vol. 
27,1992 

Arvind Nagar, wThermotlastic Ana&Pie d hbymmtric ramlneted Composites Using p- 
velaion FEM", R w d h g a ,  ht'l SympIIUI1 on Scientific Computing, 1992 

A d  N q u ,  "Ion Impkntatim of Tlbnium Alnminldea for Stnrctaxnl Integrity 
Improvement under Elevated  temperature^", SDM Conkrence Prcmdqp, EM1 

Edvh Dtmuts, "Low Vebdty Impwt Rssbtrtoce of GraphfWBMI", Advanced 
Cornpooltee '93 Conference proaedlnllp, Feb 93 
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4'AlWng end Blurring in Ml- Imagery," International Society of Optical 
A P ~  92 - 
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4Technologiw tor Avionics Embedded Computer Systems," hodation for Computer 
Machintry Lmd Meeting hmedlngs, Oct 92 

4Troject Update: Design of an Airborne Graphics Generator," MIDL International Usem 
Foram Proaedings, Oct 92 



f i r  Vehiclee-~lxed-Avlsnia 3.2.43 = of Publlcatio~ (continued) 

aa a Simalatable SpedUcntion Lmgunge," VHDL International UH~T Forum 
p==hvh-92 

'%xtedona of the Aasodative Control Process (ACP)....," 2nd International Conference on 
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D, Brown, S. Squler & Glen Smith, "Integrated Tbermal Energy Management (I-TEM)- 
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"AppUcaUon of StructuFod Sin* Vdue Spthegfs to a Fighter Aircraft," Andrew - - 
Sparks, Siva Bandn, 1992. J o d  of Guldadce, Control and Dynamics, Vol. 16, No. 5, 
pp. 940-947, Sep-Oct 1993. 

"A K Cowtrained Robust H2 Solution For A Benchmark Problem," Richard J. Adams, 
SiG S. Banda, Amerlcau Control Conference Roaedinp, June 1992. 

"A Cornparlaon of Loop Shnping Techniques," Andrew Sparks, Sivn Bonds, Hbl-Xan Yeh, I 
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33  Workload 

w 3.3.1 FY93 Workload 
3.3.1.1 Work Year and Lifecycle: Identify the number of actual workyears executed for each 
applicable CSF in FY93 for each of the following: govenunent civilian; military; on-site FFRDCs; 
and on-site SETAs. (BRAC Criteria I) 

"LABn CSF 
Air Vehicles - Fixed - Structures 
Science, & 

Technology 
Engineering 
Development 

InService 
Engineering 

"LABn CSF 
Air Vehicles - Fixed - Propulsion 
Science & 

Technology 
Engineering 
Development 

In-Service 
Engineering 

* See footnotes regarding SETA in replies to questions 2.1 and 32.1 

Fiscal Year 1993 Actual 

"LABn CSF 
Air Vehicles - Fixed - Avionics 
Science & 

Technology 
Engineering 
Development 

In-Service 
Engineering 
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Fiscal Year 1993 Actual 

Civilian 

272 

0 

0 

Civilian 

218 

0 

0 

Fiscal Year 1993 Actual 

Military 

44 

0 

0 

FFRDC 

0 

0 

0 

Civilian 

467 

0 

0 

SETA * 

65 

0 

0 

Military 

25 

0 

0 

Military 

78 

0 

0 

FFRDC 

0 

0 

0 

SETA * 

167.7 

0 

0 

FFRDC 

0 

0 

0 

SETA * 

187.2 

0 

0 
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Answer to Question 3.3.1.1 Continued 

* See footnotes regarding SETA in replies to questions 2.1 and 32.1 

"LABn CSF 
Air Vehicles - Fixed - Flight 
Subsystems 
Science & 

Technology 
Engineering 

, Development 
In-Service 

Engineering: 
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Fiscal Year 1993 Actual 

Civilian 

309 

0 

0 

Military 

68 

0 

0 

FFRI)C 

0 

0 

0 

SETA 

146 

0 

0 
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w' 3.3.1.2 Engineering Development By ACAT: For each Common Support Function (e.g. 
airborne C4I) at each activity engaged in engineering development, provide: 
- For each ACAT IC, ID, and II program (as defined in DODI 5000.2): 

- The name of the program 
- A brief program description 

- For each ACAT 111 and IV programs: 
- The number of such programs 
- A list of program names 

- For each program not an ACAT I, II, 111, IV: 
- The number of such programs 
- A list of program names 

- For the purpose of this question, any program between Milestone I and IV and containing 
demonstration and validation @ern/Vald4)/Engineering and Manufacturing Development (EMD 
6.5) funds in the FY95 PBS is considered to be engaged in engineering development (BRAC 
Criteria I). - NOT APPLICABLE TO WRIGHT LABORATORY 

Engineering 
Development 

ACAT IC 
ACAT ID 
ACAT I1 

ACAT IIUIV 
Other 
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3.3.1.3 In-Service Engineering: For each Common Support Function at each activity engaged 
in in-service engineering, list the in-service engineering efforts, the FY93 funds (from all sources) 
obligated for these efforts, the FY93 workyears for these efforts, and the weapon system(s) 
supported by these efforts. In-service engineering consists of all engineering support of fielded 
and/or out of production systems and includes efforts to improve cost, throughput, and schedule 
to support customer requirements as well as mods and upgrades for reliability, maintainability, and 
performance enhancements. (BRAC Criteria I) 
NOT APPLICABLE TO WRIGHT LABORATORY 

Name or 
Number 

(Name) 
(Name) 
(Name) 

(Number) 
(Number) 

Common 
Support 

Functions 

Workyears 
(FY93 

Actual) 

In-Service 
Engineering Efforts 

(List) 

N 9 3  Funds 
Received 

(0 bligation 
Authority) 

Narrative 

(Description) 
(Description) 
(Description) 

(List) 
(List) 

L 

I 

Weapon System(s) 
Supported 

L 

FY93 Actual 

Funds 
Received 

(Obligation 
Authority) 

Workyears 
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3.3.2 Projected Funding 

3.3.2.1 Direct Funding: For each applicable CSF, identify direct mission funding by 
appropriation from FY94 to FY97. Use FY95 PBS for FY95-FY97. (BRAC Criteria I) 

$M 
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CSF 
Air Vehicles - Fixed 
-Structures 
Air Vehicles - Fixed - Propulsion 
Air Vehicles - Fixed - Avionics 
Air Vehicles - Fixed - Flight 
Subsystems 
Electronic 

Devices 
Advanced 
Materials 

FY94 

27 

128 

101 

71 

17 

94 

FY95 

32 

134 

139 

91 

23 

90 

FY96 

34 

126 

144 

89 

23 

92 

FY97 

34 

132 

146 

91 

24 

94 
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3.3.2.2 Other 0 bligation Authority: For each applicable CSF, identify reimbursable and 
direct-cite funding (other obligation authority expected) from FY94 to FY97. Funding allocation 
must be traceable to FY95 PBS. (BRAC Criteria I) 
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CSF 
Air Vehicles - Fixed - Structures 
Air Vehicles - Fixed - Propulsion 
Air Vehicles - Fixed - Avionics 
Air Vehicles - Fixed - Flight 
Subsystems 
Electronic 

Devices 
Advanced 
Materials 

FY94 
Included in Flight 

Subsystems 

15 

72 

27 

52 

7 

7 -  - 

FY95 
Included in Flight 

Subsystems 

15 

71 

26 

51 

6 

FY96 
Included in Flight 

Subsystems 

15 

71 

26 

51 

6 

FY97 
Included in Flight 

Subsystems 

16 

77 

28 

55 

8 



9 4 - 0 9 - 2 3  1 8 : 1 2  R C V D  

CONTROL NUMBER: LJCSM'G-AF 0 IS #- 
PURPOSE: TO provide SAFIAQX staff corrected answers to Question 3.4.1. of the Wright Lab W-P 
AFB response to the Laboratory Joint Data Call. In response to question 3.4.1. your rabic on page 130 
identifies 4 Propclla Test Facilities at a facility and equipment cost of $15.069 K and S50,OOO 
respectively. If these facilities are an inkgrated set of buildings mquirad to perform the intended purpose 
just confum and explain. If those facilities are indepmdent and not an integrated complex, provide 
individual repiaxmeat costs. 

SOURCE: Lt Col Hanson, SAFIAQXM, DSN 227-8850 

METHOD: Comparison of answers to questions 

CONCLUSION: Answer must be: Complete 

RATIONALE: Response must be in accordance with WCSC Guidance Package instructions 

MAJCOM. Concurs Does not concur (hrpbk) 

MAJCOM REVIEWER: 
(print name, organization, DSN) 

.I BASE: Concurs D k  not concur (explain:) 

BASE REVIEWER: 
(print name, organization, DSN) 

I cemfy the information above is accurate and complete to the best of my knowledge nnd 
belief. 



SENT BY: 
9- 9-94 : 17:19 : 

-.. .. HQ AFTI!C/XPX-, 



SENT BY: ' 9- 9-31 : 17:19 : .HQ AR!C/XPX+ 882239707;~27 
t-' 
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INSTALIATION WORKSHEET 

WRlGHT LABORATORY 
WRIQHT-PAlTERWN ACB, OHIO 

PURPOSE: To document the a m r  to questlan 9.4.1 
- -  

SOURCE: John Fedon, WLlWME DSN 785-4013; Dmnlr Sedlak, W W l M ,  DSN 
785-6156; Bernard George, W W P ,  DSN 785-5285; Howard Romaker, WUELA, 
DSN 7854723; Joseph Oaugherty, W U F ,  DSN 785-3789 - WL RLD FactlNes 
Handbook (Aug 92), WL Faclltles Prioritlzaticm Study (21 Jun 94), Real Property Real 
Estate Records (4 Mar 94), Inventory of R&D Equipment (21 Jun 94) 

METHOD: Data extracted from source documents. Where a facility shared space In 
the same bulldhg with other facilities, a proportional real property replacement cast was 
applied. 

CONCLUSION: See attachment 

I certify that the above information is amrate and complete to the best of my 
w - knowledge and belief. 

I ceafy that the above informalion is accurate and complete to the best of my 
knowledge and bellet. 

- 
MAJCOM Rsvl Rate: SEP 8% 
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PURPOSE: ~ o ' ~ r o v i d e  SAFIAQX Wcorrected answers to question 3.4.1 Major Equipment and 
Facilities of the Wright Lab, Wright Patterson AFB response to the LJCSG guidance 
package. The existing response indicates that there is no sharing of equipment or facilities 
with other than common (as defined in appendix C) or unique support functions. Confinn 
this is correct. If anything is shared within the activity, indicate the other function(s) and the 
percentage of time the other function(s) uses the equipment or facility. Additionally, complete 
the matrix box for major equipment and facilities. The 10 Aug.94 version contains text only. 

SOURCE: Lt Col Hanson, SAF/AQXh4, DSN 227-8850 

METHOD: Comparison of answers to questions 

CONCLUSION: Answer must be: Complete 

RATIONALE: Response must be in accordance with WCSG Guidance Package instructions 

MAJCOM: Concurs Does not concur (explain:) 

MAJCOM REVIEWER: 
(print name, organization, DSN) 

BASE: Concurs Does not concur (explain:) 

BASE REVIEWER: 
(print name, organization, DSN) 

I certify the information above is accurate and complete to the best of my knowledge and 
belief 

CHARLES R HANSON, Lt Col, USAF 
Manufacturing -Quality Assurance Division 
Dep Asst Sec (Mgt Policy and Prog Integ) 
Assistant Secretary (Acquisition) 
Base Closure Working Group 

Date: 



PuRposo Ta prdd. ~AFIAQ% itmemoW atmuan to qWm 3.4.1 W r  8wi-W 
FadUl{~ dtbr W r l a  Lub, W W  h~mm AFB tb the m(3 
#Lip* n u a l u l l l n t h n l ~ n t 8 r a d r m w o l ~ ~ -  
r i tbathotba~(atbanWba~C)o?uaM=up~anbnotkar .  
tbbbmma l l 8 a y l h i r y b ~ r ( t b i n d u u d v l g . b l l c ~ b - ~ ~ ) . J * r  
pora*loc *dm Ov ohu fumtwI)ucl th8 @pmalll otmw Wld-s oonpld. 
d ~ e b k * - t & M U f h R  ik 10*~ (91 -d11*dn lYe  

CONCUJS10N: h w c r  must lw CQmpt6te I 
MTIOHALEI Rrrponse mnrt be in ~~ with LICSG Guidance PJrrgs i n 1 4 ~ ~ ~  I 

- MAJCOM: Eii9  oar nat concut ( e r c p ~ i : )  
SPC d4S.G b r i ~ t * ~  Rslpr~ro'  

BASE a G D  ~t not comt (rxgki~) 
25s &L F t ~ 8 . n -  L,+-tJ -m- 

TD mevld 3.6 1 * C I V . Q ~ U I . D  -7- a F  wM 

CURLES R HANSON, Lt Col, WSM 
Mulufktuing -Quality Aswmxe Divirion 
Dbp hat S# (Mgt Policy a d  Rug In-) 
Asaidant W u y  (Atquidtion) 
Bars Cbw Warldng Group 

61 

esrr ssz CIS= C ~ : ~ J T  0 8 / ~ 1 / 8 (  
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3.4 Facilities and Equipment w 
3.4.1 Mejor Equipment and Facilities: Describe major facilities and equipment necessary to 
support each Common Support Function (include SCIFs). If the facilities and equipment are 
shared with other functions, identifv those functions and the percentage of total time used by each 
of the functions. Provide labeled photographs that picture the breadth and scope of the 
equipment and facilities described. If it is unique to DOD, to the Federal Government, or to the 
US, describe why it is unique. Insert the replacement cost. For this exercise, Replacement cost = 
(Initial cost + capital investment) multiplied by the inflation factor for the original year of 
construction. (BRAC Criteria II) 
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Common 
Support 
Function 

Air Vehicles - Fixed - Structures 
** 

Major Facility or 
Equipment 
Description 

Subsonic Aerodynamic 
Research Laboratory 
Trisonic Gasdynamic 

Facility 
Two Foot 

Hydrodynamic 
Research Facility 

Vertical Wind Tunnel 
Mach 6 High Reynolds 

Number Facility 
Mach 3 High Reynolds 

Number Facility 
Mach 12 to 14 20 Inch 

Hypersonic Wind 
Tunnel 

Combined Environment 
Acoustic Facility 

Structures Research 
Facility 

FY94 
Replacement 
Cost ($K) * 

42,000 

35,000 

2,000 

6,000 

10,000 

4,000 

14,000 

120,000 

200,000 

DOD 

X 

X 

X 

X 

X 

X 

Unique To 

Federal 
Gov't 

X 

U. S. 

X 

X 
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to QuesUon 34.1 Continued 

- PYxed - Propulsion 

Mqjor Fadllty or Unique To FY94 
Equipment I Federal I Replaamant 
~tk&tIan DOD I Covf l  U. S. & ($K) 

Compressor ~esearch I x 55,964 (RP) 
Fadlily d4,036 0 

Compressor Aero 
Ruearch Lab X 

4m (RP) 
7,500 @) 

CRF Cornponeat 
Research lab 

972 (RP) 
X 750 (E) 

Advanced 'Ibrblne Aera 9,492 (RP) 
Thennal Restarch Rig X 7500 rn 
%rbiac Aero 'krmel 1399 (RP) 

Research Fadllty X 1 2500s;) 
Turbine Engine 

Struetorat ~ h a ~ y s i s  1 1 x 1  I 638 (RP) 
Workroom 1 250 (E) 

IiIlgh Mach Advanced I I 
~ & ~ n b ~ o n  Reseatth x 1,255 (RP) 

Fadllty 5,000 (E) 
Flow Vbculizntion 473 (RP) 
Resestvh Facility X SO0 0 

Raqjet Combuothn 
X 

1 F  (RP) 
Research Fscillty 4,000 (E) 

S u ~ o d c  Combustion 1,046 (RP) 
Research Facility X 3,000 m) 

Propener Test FacSlitIes 65,069 (RP) - 
(3) X 50,ooO (E) 

Component Research 17,108 (RP) 
Air Fndlliy . 60,000 (El 

Diagnoetfc Devdopment 
& Cambustion Research 1,595 (Rp) 

Fadllties X 8,226 (E) 
Fuel Devdopment 1,404 W") 
Research Fadlt tics X 6,135 Q 

Turbine b e e  
Lubricants Reseetcb X l8pSS (RP) 

Facilities 8,440 (E) 
Bearings Research 613 (RP) 

Fedlitks X 3,400 0 
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Answer to Question 3.4.1 Continued 

FY94 
Replacement 
Cost ($K) * . 
413 (RP) 
10,000 (E) 
3,208 (RP) 
130,000 (E) 
279 (RP) 
25,000 (E) 
239 (RP) 
2,000 (E) 
%679 (Rp) 
45,320 (E) 
372 (RP) 
2,500 (E) 
115 (RP) 
1,500 (E) 
118 (RP) 
1,OOO (E) 

13,736 (RP) 
14,000 (E) 
100 (RP) 
12,500 (E) 

2,698 (RP) 
20,000 (E) 
2,350 (RP) 
45,000 (E) 

2,015 (RP) 
20,000 (E) 
3,616 (RP) 
7,700 (E) 
4,054 (RP) 
3,000 (E) 
1,019 (RP) 
2,000 (E) 

Common 
Support 
Function 

Air Vehicles - Fixed - Avionics 

Major Facility or 
Equipment 
Description 

Laser Communications 
Laboratory 

Integrated Avionics 
Laboratory 

100 Inch Collimator 
Facility 

Infrared Laboratory 
Air Force Sensor 

Evaluation Facility 
Optical Research 

Laboratory 
Laser Radar Research 

Laboratory 
Electro-Optical Sensors 

Evaluation Range 
Anechoic Chambers and 

Integrated Circuit 
Exploitation Facility 

Laser IRCM 
Development Range 
Electronic Combat 

Simulation Research 
Laboratory 

Integrated Defensive 
Avionics Laboratory 

Dynamic Infrared 
Missile Evaluator 

Facility 
Electronic Warfare 
Anechoic Chamber 

Electro-Optical Receiver 
Laboratory 

RF Receiver/Processor 
Laboratory 

U. S. 

X '  

X 

X 

X 

DOD 

X 

X 

X 

X 

X 

X 

Unique To 
Federal 
Gov't 

X 
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Common 
Support 
Function 

Air Vehicles - Fixed - Avionics 

Major Facility or 
Equipment 
Description 

Infrared Measurement 
Range 

Advanced Compact 
Radar Cross Section & 
Antenna Measurement 

FY94 
Replacement 
Cost ($K) * 
4,100 (Rp) 
1,700 (E) 

6,000 (RP) 
12,000 (E) 

Unique To 

DOD 
Federal 
Gov't U. S. 

X 

X 
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** applies 
until next 

CSF 

Air Vehicles - Rotary - Propulsion 

Power Semiconductor 
Laboratories 

Heat Transfer R&D 
Facilities 

Plasma Physics 
Laboratories 

High Power Laboratory 
Superconductivity and 

Cryogenics Labs 
Crew Systems 

Integration Laboratory 

Control Systems 
Architecture 
Laboratory 

Unmanned Research 
Vehicle Laboratory 

Flight Control 
Actuation Facility 
Engineering Flight 
Simulation Facility 

In Flight Simulators (3) 
Landing Gear 

Development Facility 
Aircraft Survivability 

Research Facility 

Helicopter Rotor 
Facility 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1,136 (RP) 
3,000 (E) 

11,676 (RP) 
1,500 (E) 

3,522 (Rp) 
3,950 (E) 

6,441 (RP) 
30,000 (E) 
752 (RP) 
3,500 (E) 

13,000 

1,078 

865 

7300 

39,980 
190,000 

100,000 

75,000 

(RP) 
10,000 (E) 
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FY94 
Replacement 
Cost ($K) * 

2,450 
2,172 
2,562 

- 

2,183 
2,612 

3,622 

2,772 

8,151 

2,352 

2,257 

2,377 

2322 

2,237 
2,797 

2,632 

3,422 

2,647 

Common 
Support 
Function 
Advanced 
Materials 

** 
*** 

IC 

Major Facility or 
Equipment 
Description 

Thermal Analysis 
. Facility 

Rheology Facility 
Autoclave Facility 
Carbon-Carbon 

Processing Facility 
, Mechanical Test Facility 

Dielectric 
Measurements 

Laboratory 
Mechanical Testing 

Facility 
Molecular Beam 
Epitaxy Facility 

Molecular Modeling 
Facility 

Polymer Physics 
Experimental Facility 

Polymer 
Characterization 

Facility 
FiberIFilm Fabrication 

Facility 
Polymer Synthesis 

Facility 
, Morphology Facility 
Space Combined Effects 

Primary Test and 
Research Equipment 
(SCEPTRE) Facility 
Aircraft Hydraulic 
Fluid Pump Test 

Laboratory 
Lubricant Traction 
Apparatus Facility 

DOD 

X 

X 

X 
X 

X 

Unique To 
Federal 
Gov't 

X 

X 

X 

X 

X 

X 

U. S. 

X 

X 
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FY94 
Replacement 
Cost ($K) * 
4,024 (RP) 
15,872 (E) 
697 (RP) 
3,427 (E) 
766 (RP) 
1,668 (E) 

2976 (RP) 
3,067 (E) 

Common 
Support 
Function 

Electronic 
Devices 

. 

Major Facility or 
Equipment 
Description 

Device Research 
Laboratory 

MicrowavefMillimeter 
Wave Laboratory 
Microelectronics 

Laboratory 
Opto-Electronics 

Laboratory 

Unique To 

DOD 
Federal 
Gov't 

X 

X 

U. S. 
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Common 
Support 
Function 
Advanced 
Materials 

** 
+** 

(continued) 

2: I 
Laboratory 

Major Facility or 
Equipment 
Description 

Elastomer and Seal Test 
Facility 

Mass Spectrometry 
System Facility 

Plasma Spectrometer 
Systems Facility 

Optical Measurement 
Laboratory 

Tribology and 
Elastomer Lab Facility 

Laser Deposition 
Tri bology Laboratory 
Ceramic Composite 
Research Facility 

Experimental Materials 
Processing Laboratory 

Nondestructive 
Evaluation Facility 

(MLLP) 
Microstructural 
Characterization 

Laboratory 
Computational 

Materials Science 
Laboratory 

Optical Materials 
Synthesis Laboratory 

Processing and 
Morpholom Laboratory 

Optical 
Characterization 

Laboratory 
Laser Hardened 

Materials Evaluation 

FY94 
Replacement 
Cost ($K) * 

2,912 

2,372 

2,140 

5,922 

3,558 

4,415 

5,122 

6,972 

7,822 

9,222 

2,872 

3,137 

6,322 

6,922 

35,322 

DOD 

X 

X 

X 

Unique To 
Federal 
Gov't 

X 

X 

U. S. 

X 

X 

X 

X 
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FY94 
Replacement 
Cost ($K) * . 

2,452 

2,137 

2,222 

2,197 

2,147 

2,292 

2,217 

2,217 

4,932 

2,767 

2,572 

3,012 

Common 
Support 
Function 
Advanced 
Materials 

** 
*** 

(continued) 

Major Facility or 
Equipment 
Description 

One Kilowatt Laser Lab 
Facility 

Electronic Transport of 
Epitaxial 

Semiconductors Facility 
Magneto-Optical 

Semiconductor Analysis 
Facility 

Near and Far Infrared 
(IR) Photoconductivity 

Facility 
Fourier Transform 
WIR) and Grating 
Photoluminescence 

Facility 
Nonlinear Optical 
Characterization 

Laboratory 
Pulsed Laser Deposition 
Facility for Growth of 

High Temperature 
Superconductor and 
Semiconductor Films 

Superconductor 
Materials 

Characterization 
Laboratory 

Analytical Chemistry 
Laboratory 

Structural Failure 
Analysis Laboratory 

Electrical and 
Electronic Failure 

AnalysE- Laboratory 
NDE ~aboratory 

U. S. 

X 

X 

X 

DOD 

X 

X 

Unique To 
Federal 
Gov't 

X 

X 
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w Answer to Question 3.4.1 Continued 

* Key to Replacement Cost : (RP) = Real Property Replacement Cost, (E) = R&D 
Equipment Replacement Cost 
** Replacement Cost of R&D Equipment and Real Property combined as one value. 

w *** Replacement Cost does not include approx. $40M in support equipment (furnishings, 
ADP equipment, tools, etc) that is essential for day-to-day operations within this CSF. 
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Common 
Support 
Function 
Advanced 
Materials 

** 
*** 

(continued) 

Major Facility or 
Equipment 
Description 

Corrosion Test 
Laboratory 

Rain Erosion Facility 
Engineering and Design 

Data Laboratory 
Composite 

Supportability 
Laboratory 

Fluids and Lubes 
Laboratory 

FYW 
Replacement 
Cost ($K) * I 

1,930 
2,822 

5,182 

2,788 

2,122 

Unique To 

U. S. 

X 

DOD 

X 

Federal 
Gov't 

X 

X 
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AIR VEHICLES - FIXED - STRUCTURES 

FACILITY/EQUIPMENT DESCRIPTIONS 
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FACKLITY TYPE: Wind Tunnel 

PURPOSE: 
To provide high quality subsonic flow over research articles up through high 

angles of attack 

FACILITY NAME: 
Subsonic Aerodynamic Research Laboratory (SARL) 

PRIMARY CAPABILITIES: 
Mach range from 0.2 to 0.5 

Atmospheric tunnel 

10 ft by 7 ft test section 

SPECIAWUNIQUE CAPABEXTIES: 
High angle of attack research capability; very low turbulence 

w Enhanced flow visualization capability (55% = optical plexiglass); very large 
force measuring capability 

Capable of research power-simulated vehicles; secondary air source 

INSTRUMENTATION: 
Large force measuring capabilities; laser light sheet; pressure sensitive paint 

120 data channels for pressure and force measuring capabilities; automated 
data system capable of sampling at 100,000 samples/second 

Flow field probing 

Only facility of its size in DOD with 55% optical access. Highest speed of any DOD 
facility of its size. 
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FACILITY TYPE: Wind Tunnel 

PURPOSE: 
Closed circuit, continuous flow, variable density wind tunnel experiments 

FACILITY NAME: 
Trisonic Gasdynamics Facility 

PRIMARY CAPABILITIES: 
Mach range from 0.23 to 1.2,15,1.9,23, and 3.0 

Reynolds Number range from 1 milliodfoot to 6 milliodfoot 

Two foot square test section (15 inch square for Mach Number 0.85 to 1.2) 

Schlieren capability 

SPECIAWUNIQUE CAPABILITIES: 
Multi-Mach Number capability; 3D laser velocimeter available; laser light 

w sheet 

Dynamic pressures to 1,000 psf supersonic, 1,400 psf transonic 

Constant temperature; secondary air system 

INSTRUMENTATION: 
120 channels available for pressure measuring capability and force 

measuring capability at speeds up to 100,000 samples/second 

Laser flow visualization, flow field probing capability, 3 component laser 
velocimet ry 

Fully automated data support 

Largest closed-circuit, research facility in DOD 
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FACILITY TYPE: Water Tunnel 

PURPOSE: 
Enhanced flow visualization experiments 

FACILITY NAME: 
Two Foot Hydrodynamic Research Facility 

PRIMARY CAPABILITIES: 
2 foot by 2 foot test section, 4 feet in length 

Velocity range: 0.10 to 0.85 ftfsec continuous 

Velocity range of .lo to 3 0  ft/sec provides optimum flow visualization when 
using dye-injection method 

SPECIAWUNIQUE CAPABILITIES: 
Water medium enhances flow visualization 

Three walls of test section are Plexiglas for optimum viewing 

INSTRUMENTATION: 
Laser Doppler velocitimeter 

Laser-light sheet with forward looking photographic system 

Multiple colored dye-injection capability; fluorescent dye capability 

Only facility of its type in DOD. One of only two in the country. NASA facility is 
not operational. 
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FACILITY TYPE: Wind Tunnel 

PURPOSE: 
Parachute and free-falling body experiments 

FACILITY NAME: 
Vertical Wind Tunnel 

PRIMARY CAPABILITIES: 
Mach range: 0 to 0.14; Reynolds Number (x lOexp6lft): 0 to 0.91; total 

pressure (psia): atmospheric; run time: continuous 

12 foot diameter open jet test section; dynamic pressure (psf): 0 to 26; total 
temperature (degR): ambient 

Atmospheric tunnel 

SPECIALAJNIQUE CAPABILITIES: 
Free-fall training capability 

Sub-munitions decelerator research 

Sting balance capable of 6-component measurements available 

INSTRUMENTATION: 
Pressure measuring capability 

Force measuring capability; drag measuring capability 

Motion picture and still photographic coverage available 

Currently only operational tunnel of its type in DOD. Addition of spin and rotary 
balance rig in N 9 6  will make facility unique in the United States. 
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FACILITY TYPE: Wind Tunnel 

PURPOSE: 
High Mach experiments 

FACILITY NAME: 
Mach 6, High Reynolds Number Facility 

PRIMARY CAPABILITIES: 
l2 inch diameter open jet test section 

Uniform Mach 6 flow 

Reynolds Number range to 30 rnillion/foot 

Simulate flight conditions from 30,000 ft  to 130,000 ft  

SPECIAWUNIQUE CAPABILITIES: 
Run duration to 15 minutes at low Reynolds Number condition 

Run duration of 2 to 3 minutes per day at high Reynolds Number condition 

Schlieren and 3 component laser velocimeter systems, pulsed laser Schlieren, 
laser induced fluorescence, holographic interferometry, and laser light sheet 

INSTRUMENTATION: 
126 channel pressure measuring system, 120 channel thermocouple reference 

junction system 

Three dimensional flow field probing; two ranges of 6 component force 
balances available 

144 channel data acquisition system capable of sampling all channels up to 
500 times/second 

Only Mach 6 facility in DOD with this Reynolds number capability. 
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FACILITY TYPE: Wind Tunnel 

PURPOSE: 
High Mach experiments 

FACILITY NAME: 
Mach 3, High Reynolds Number Facility 

PRIMARY CAPABILITIES: 
Uniform Mach 3 flow 

Reynolds Number range to 140 million/foot 

8 inch by 8 inch test section 

SPECIALnTNIQUE CAPABILITIES: 
High Reynolds Number capability 

Run times as long as 3 minutes possible 

INSTRUMENTATION: 
126 channel pressure measuring system; 32 channel thermocouple reference 

junction system 

Flow field probing; flow field measuring capability; 128 channel data 
acquisition system capable of sampling all channels 500 tirnedsecond 

Hot-wire measuring capability; Schlieren and 3 component laser velocimeter 
available; pulsed laser Schlieren, laser light sheet, copper vapor imaging available 

Only Mach 3 facility in DOD with this Reynolds number capability 
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FACJLITY TYPE: Wind Tunnel 

PURPOSE: 
High Mach experiments 

FACILITY NAME: 
Mach 12 to 14 Twenty Inch Hypersonic Wind Tunnel 

PRIMARY CAPABILITIES : 
20 inch open jet test section 

Uniform Mach 12 or Mach 14 flow 

Reynolds Number range to 1 million/foot 

Simulate flight conditions from 120,000 to 150,000 feet 

SPECIAWUNIQUE CAPABILITIES: 
Run times from 5 to 8 minutes, several per day 

Pulsed laser, Schlieren, chemiluminescent, and laser light sheet available 

INSTRUMENTATION: 
45 channel pressure measuring system 

52 channel thermocouple reference junction system 

72 channel data acquisition system capable of sampling channels 
at 500 times per second 

Only continuous running Mach 12 air facility in DOD 
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FACILITY TYPE: High Temperature Acoustic Research Chamber 

PURPOSE: 
To conduct combined high temperature and acoustic response and fatigue 

research of structural components 

FACILITY NAME: 
Combined Environment Acoustic Facility 

PRIMARY CAPABILITIES: 
Research specimen size 4x4 feet 

Temperatures up to 2500 degF 

Overall sound pressure levels up to 180 dB 

SPECIAWUNIQUE CAPABILITIES: 
Up to 300 channels of data may be measured and recorded 

Transducers and signal conditioning for measurement of temperature, strain, 

Sr pressure, and vibration 

Laser vibrometer for non-contacting dynamics measurement 

This is the only facility in the world that can conduct combined extreme 
temperature and high intensity acoustic research on large test specimens. . 
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FACILITY TYPE: Aircraft Structures Research Facility 

PURPOSE: 
Experimental investigation and life verification of the fatigue and fracture 

behavior of structural elements 

FACILITY NAME: 
Structures Research Facility 

PRIMARY CAPABILITIES: 
Research for experimental investigation & life validation to ensure structural 

durability and damage tolerance under a variety of simulated environmental conditions 

SPECIAWUNIQUE CAPABILITIES: 
Includes both mechanical (static) and hydraulic (fatigue) machines; 

elemendsub-component research from 10,000-500,000 pounds 

Combined thermal/mechanical fatigue research to 100,000 Ibs under 
controlled temperature ranges from -200 to 2300 deg F 

Simulated altitude conditions from sea level to 250,000 ft with flexibility to 
w mix up to 4 different gases 

INSTRUMENTATION: 
Digitally controlled test machines with both visual and automated crack- 

growth measurement capability 

Computer workstation serves as redundant data acquisition system for 
applied loads 

As many as 30 data channels may be used for data acquisition on a given run 

This is the only large-scale structures research facility in the world that can perform 
research under a wide variety of environmental conditions 
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AIR VEHICLES - FIXED - PROPULSION 

w FACILITYIEQUIPMENT DESCRIPTIONS 
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w FACILITY TYPE: Turbine Engine 

PURPOSE: 
To conduct exploratory and advanced development research and evaluations of full- 
scale, multi-stage, and single shaft fans and compressors 

FACILITY NAME: 
Compressor Research Facility (CRF) 

PRIMARY CAPABILITIES: 
Speedlpower: 3,000 to 16,000 rpm at 30,000 hp; 16,000 to 30,000 rpm at 15,000hp 

Acceleration rate: lO%/second (facility speed); Shop area : 13,325 square feet 

Inlet conditions: pressure, 2 psia-ambient; flow (actual), 15-5001bdsec; temperature, 
ambient 

Discharge conditions: Flow (maximum corrected) in core 500 ibmlsec, in fan discharge 
system (FDS) 100 lbdsec; temperature in core 1,490 degF, in FDS 400 deg F 

SPECIAL/UNIQUE CAPABILITIES: 
Steady-state and transient phenomena on full-size test articles under operating 

conditions simular to actual flight profiles 

Dual discharge, laser anemometry, on-line graphics, automatic strain gage monitoring, 
near real-time analog data reduction 

Facility automated and computer controlled 

INSTRUMENTATION: 
712 channels, steady-state digital data 

164 channels analog data (frequency response up to 100 KHz) 

Laser transit and laser Doppler flow measurement 

This national facility is unique in that no other facility in the country can match its 
size and data acquisition capability. It is the most modem facility of this type in the nation. 
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FACILITY TYPE: Turbine Engine 

PURPOSE: 
Research advanced fan and compressor concepts 

FACILITY NAME: 
Compressor Aerodynamic Research Laboratory 

PRIMARY CAPABILITIES: 
2000 hp, 6,000 to 21,500 RPM 

Air flow 20 to 60 lbdsec 

14 to 19 inch rotor tip diameter 

6 to 15 psia inlet total pressure 

SPECIAWUMQUE CAPABILITIES: 
Three unique compressor test vehicles for advanced research in single and multistage 

compressor aerodynamic phenomena 

INSTRUMENTATION: 
160 channels steady state pressure measurement, 100 channels steady state 
temperature measurement 

12 channels high frequency unsteady pressure, 10 channels dynamic strain, rotating 
components 

10 channels dynamic strain, stationary components, 8 channels rotor tip clearance 
measurement 

The facility is unique in that it can set and hold speed within 1 RPM for precise 
aerodynamic performance measurements. It permits tests of high risk aerodynamic 
concepts in a small scale size at lower costs than full scale facilities. 
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WV 
FACILITY TYPE: Turbine Engine 

PURPOSE: 
Support compressor research test programs 

FACILITY NAME: 
C R F Component Research Laboratory 

PRIMARY CAPABILITIES: 
Flow facility for calibration of inlets and probes 

Low speed compression system studies for flow measurement development 

Holographic interferometry on compressor blades, vanes, and instrumentation 
probes 

SPECIAWUNIQUE CAPABILITIES: 
Development of both laser transit and laser Doppler anemometery systems 
Spectral analysis through thermal emissions (SPATE) 

INSTRUMENTATION: 
Argon laser, optical devices 

Analog and digital data acquisition 
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FACILITY TYPE: Turbine Engines 

fmv 
PURPOSE: Provide analytical and physical research and test capabilities to develop 
turbine component technology 

FACILITY NAME: 
(1) Turbine Aero Thermal Research Facility 
(2) Advanced Turbine Aero Thermal Research Laboratory 

PRIMARY CAPABILITIES: 
(1) Turbine AerolThermal Basic Research Facility focuses attention on turbulence 
effects on turbine heat transfer and film cooling; rig test cell 21 

(2) Advanced Turbine Aerothermal Research Rig (ATARR) for heat transfer and 
aerodynamic performance measurement and research on full-scale turbine.; J-Bay 

ATARR will simulate all relevant engine conditions governing turbine operation 

ATARR will incorporate unique nonintrusive instrumentation systems to measure 
surface heat transfer, velocity and temperature within turbineblade passages 

SPECIAWUNIQUE CAPABILITIES: 
(1) Basic Research:ability to take aerolthermal data witwwithout blowing at  w turbulence levels of 5 to 25% in a 1-D flow field 

(2) ATARR:low cost short duration operation, integrated aerodynamic and heat 
transfer research in 3-D rotating environment 

INSTRUMENTATION: 
(1) Laser: 2 focus velocimeter, 3 component off axis laser doppler velocimeter, 8 
channel hot wire aneomometer 

(2) High frequency on-surface heat flux sensors; temperature and pressure probes 

This is the world's only facility capable of measuring integrated aerodynamic and 
heat transfer performance simultaneously. It can simulate engines with overall 
pressure ratios in excess of 50:l. 
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FACILITY TYPE: Advanced Propulsion Combustion 

PURPOSE: 
Research on air breathing engine components, such as, ramjet, turbo-ramjet and 

scramjet combustors 

FACILITY NAME: 
High Mach Advanced Propulsion Research Facility 

PRIMARY CAPABILITIES: 
Research on engine component (up to 24 inch diameter, 120 inch length) performance 

at both high and low altitudes 

SPECIAWUNIQUE CAPABILITIES: 
Large scale, direct-connect thrust stand with vitiated air heater and liquid oxygen 

system, capable of measuring up to 20,000 1b of thrust 

Continuous flow, 1250 deg F, 30 Iblsec airflow capability 

Low pressure exhaust system for high altitude operation 

w Shielded control room provides ability to process classified data 

Subsonic or supersonic combustion experiments using hydrogen or hydrocarbon fuels 

High temperature fuel system for endothermic fuels research 

INSTRUMENTATION: 
On-line data acquisition system 
Computers: two Sun 630MP workstaions, three X-terminals 

This is the only facility in the nation which has the capability to determine the thrust 
performance of very large scale air breathing combustors using a continuous high mass 
flow air system with inlet temperatures in excess of 1200 deg F. This research can also be 
accomplished with high temperature fuels, including those with endothermic properties, 
which further makes this facility unique to the nation. Currently, this facility is leading the 
nation in the application of computer control and data acquisition. 
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911r 
FACILITY TYPE: Water Tunnel 

PURPOSE: 
Conduct flow visualization experiments on different engine configurations 

FACILITY NAME: 
Flow Visualization Research Facility 

PRIMARY CAPABILITIES: 
Closed loop water tunnel holding over 1200 gallons of water 

Flow rate from 30 to 1500 gal)ons/minute continuously 

S P E C I A W Q U E  CAPABILITIES: 
Three separate circuits of visualization enhancement 

There are no similar facilities in the Federal Government using water to provide high w Reynolds number flow conditions for visualization of the internal flow path through air 
breathing propulsion systems. This facility provides a very cast effective method for 
gaining an understanding of inlet and combustor operation, particularly when integrated 
with other facilities testing actual hardware in realistic flight conditions. 
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FACILITY TYPE: Ramjet combustion 

PURPOSE: 
Conduct basic and applied research on subsonic ramjet combustors 

FACILITY NAME: 
Ramjet Combustion Research Facility 

PRIMARY CAPABILITIES: 
Small scale, direct connect thrust stand (components up to l2 inch diameter and 60 
inch length) with vitiated heater and oxygen replenishment system 

Inlet temperatures from ambient to 1600 degF and thrust measurements up to 5,000 lbf 

Flow capabilities are 15 lbmlsec at 750 psia 

SPECIAWUNIQUE CAPABILITIES: 
Fuel injection test stand 

Laser Doppler velocimeter 

Water cooled test rig for flow field studies 

Coherent Anti-Raman Scattering measurement of combustion temperature and species 
information 

INSTRUMENTATION: 
Computers: Sun 630MP; Vaxstation 3200 (96 analog inputs); Neff System 470 

Lasers: Argon Ion 5 watt; Argon Ion 10 watt 

This facility is unique to the nation because of the combination of measurement and 
diagnostic tools available to determine air breathing combustion performance applicable to 
aircraft and missile propulsion. This ranges from conventional thrust and pressure 
performance measurements, to fuel spray analysis, to the most advanced laser diagnostic 
techniques available today. Nowhere else in the country are these techniques combined in 
one facility which also provides continuous test conditions fully representative of high 
speed flight. 
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FACILITY TYPE: Subsonic and Supersonic Combustion 

PURPOSE: Conduct basic and applied research in the field of subsonic and supersonic 
combustion 

FACILITY NAME: 
Supersonic Combustion Research Facility 

PRIMARY CAPABILITIES: 
Medium: air; flow rates: 1-20 Ibrn/sec; pressure: up to 750 psia; temperature: up to 
1460 deg R 

Water for spray cooling as well as recirculated N2 and shop air 

SPECIAWUNIQUE CAPABILITIES: 
Facility enclosed in a conditioned environment which will maintain temperature to 
within less than 112 degree 

All valving are automatically controlled and parameters are modified using terminal 
keyboard 

Up to a Mach of 5.0 in a 5"x 6" test section is attained simply by exchanging nozzles 

Continuous flow capability 

INSTRUMENTATION: 
Controls and computers: Johnson Yokogawa Microxl Distributed Control System 
with 1 uXL Operator Station 

Lasers: ARGON-LDV and flow visualization; XEMER-temperature, species 
concentration and identification; YAG-temperature measurements and species 
concentration 

This is the only facility in the country today which can provide precisely controlled, 
continuous test conditions at Mach 5, with stagnation temperatures up to 1000 deg F, and 
optical access to the flow from three directions simultaneously. This is combined with the 
broad range of laser diagnostic techniques described above to make this facility truly one 
of a kind. Flow visualization techniques recently developed in this facility, and unique to 
its continuous flow capabilities, are providing details of supersonic combustion flows which 
are not available from other facilities in this country. 
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w FACILITY TYPE: Propeller Research 

PURPOSE: 
Performance, endurance, and validation research of propellers and other test 
articles 

FACILITY NAME: 
Propeller Research Facility 

PRIMARY CAPABILITIES: 
Whirl Rig #l:hp-10,000; thrust(1b)-60,000; max test article diameter(fi)-44; RPM- 
7,200 

Whirl Rig #2:hp-3,500; thrust(1bs)-40,000; max test article diameter(ft)-44; RPM- 
9,000 

Whirl Rig #3:hp-2,500; thrust(1bs)-20,000; max test article diameter(ft)-44 

SPECIALRJNIQUE CAPABILITIES: 
Electrically driven 

High horsepower drives 

Wide speed range with precise speed control 

INSTRUMENTATION 
Monitor rotational speed, power, thrust,vibration and bearing temperatures 

Only known capability to test high horsepower propellers with precise speed control in 
the U.S. 
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r FACILITY TYPE: Airbreathing Propulsion System 

PURPOSE: 
Provides simulated flight conditions for research cells in the turbine engine, advanced 

propulsion and fuel technology areas 

FACILITY NAME: 
Component Research Air Facility 

PRIMARY CAPABILITIES: 
Compressed air available 
32 IbsJsec (pps) at 750 psia, from ambient to 1200 deg F; 31 pps at 50 psia, ambient 
temperature; 7 5  pps at 315 psia, ambient temperature to l200 def F 

Altitude simulation from sea level to 60,000 ft at various flow rates 

SPECIAWUNIQUE CAPABILITIES: 
Clean, heated air with altitude simulation for small to moderate scale component 
research 

INSTRUMENTATION: 
Monitor pressure, temperature, flow and vibration 

Central control room, Fully computer controlled, 2,000 real-time data channels 
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FACILITY TYPE: Sea Level Engine Stand 

PURPOSE: 
Performance, endurance and validation research and research of aircraft jet engines 

and other research articles 

FACILITY NAME: 
D-Bay Sea Level Engine Stand 

PRIMARY CAPABILITIES: 
Floor mounted, pedestal type, 60,000 Ibs thrust stand 

Accepts research articles up to 8'4" diameter, 20' long 

Cell air flow capability to 2,300 pounds per second 

Fuel system capable of 100,000 pounds per hour flow rate 

INSTRUMENTATION: 
100 thermocouple channel with ice point reference; 75 pressure taps; 50 
undesignated input channels for engine instrumentation 

Data acquisition by computer, engine operation in manual mode only 

Capability and interface for fully automatic operation exists if control computer is 
replaced 
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FACILITY TYPE: 
Combustion 

PURPOSE: 
Develop and evaluate laser-based diagnostics, computer models, and advanced gas 

turbine engine combustor concepts that operate stablely and provide high heat release with 
low emissions (e.g., NOx). 

FACILITY NAME: 
Diagnostics Development and Combustion Research Facility 

PRIMARY CAPABILITIES: 
Combustor research including measurement of turbulence intensity, transportation and 
evaporation phenomena. 

Fuel injection, mixing, and kinetic studies using non-intrusive laser-based instruments 
developed in-house. 

Air flow rates, temperatures and pressures up to 34 lbmls, 1100 F and 750 psig, 
respectively. 

SPECIAWUNIQUE CAPABILITIES: 
Laser-based diagnostics and quantitative imaging devices enabling non-intrusive 
measurements of combustion-related properties in research combustors. 

Rigs that vary in size from single-droplet-on-demand to combustor sectors utilizing 
aircrafl hardware. All provide ease of configuration change. 

Adaptable to research combustors possesing many characteristics of aviation gas 
turbine combustors burning a wide variety of gaseous and liquid fuels, including hydrogen. 

INSTRUMENTATION: 
Non-intrusive laser-based instrumentation for measurement of velocity, temperature, 

droplet size and distribution, and specie concentration. 

Flow visualization using Mie scattering and exhaust gas analysis using extractive 
probes. 

One-of-a-kind combustion rigs along with laser-based nonlntrusive diagnostic devices 
provide a capability not available an-where else in the world. 
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FACILITY TYPE: Fuels 
PURPOSE: To develop and demonstrate new and/or improved aviation turbine and 
missile fuels for all current, next generation and future Air Force air-breathing weapon 
systems. To provide unique state-of-the-art fuel analysis capability to update and maintain 
all DoD aviation turbine fuel specifications and related products. To support all Air Force 
customers that need assistance with fuel or 'fuel system issues. 

FACILITY NAME: Fuel Development Research Facility 

PRIMARY CAPABILITIES: State-of-the-art fuel analysis using: gas chromatography, 
mass spectrometry, liquid chromatography, infrared spectroscopy, ultraviolet/visible 
spectroscopy, nuclear magnetic resonance spectroscopy. Equipment to measure acid 
number, peroxides, trace metals, carbon, sulfur, nitrogen, oxygen, lubricity and thermal 
stability. One-of-a-kind aircraft fuel system thermal environment simulators including an 
augmentor simulator, Extended Duration Thermal Stability Test (fuel nozzles and lube oil 
heat exchangers, Phoenix rig (fuel nozzles and ram air heat exchangers), and Reduced Scale 
Fuel System Simulator (F-221F119). 

SPECIALKJNIQUE CAPABILITIES: 
Capabilities for the development and maintenance of fuel specifications 
Fuel compositional analysis 
Fuel additive performance measurement 
Evaluation of fuel behavior under sub-critical and supercritical conditions 
Measurement of fuel thermal stability and fuel fouling in aircraft components 
One-of-a-kind aircraft component simulators 

INSTRUMENTATION: 
Gas chromatographs, gas chromatographs with mass spectrometers, gas 

chromatograph with atom emissions detector, liquid chromatograph, supercritical fluid 
extraction unit, infrared spectrometer, UVIvisible spectrometer, nuclear magnetic 
resonance spectrometer, elemental analyzers, Ball-on-Cylinder Lubricity Evaluator 
(BOCLE), Jet Fuel Thermal Oxidation Tester (JFTOT), quartz crystal microbalances, 
photon correlation spectrometer, Remaining Useful Life Evaluation Rig (RULER), and the 
Peroxides in Fuel Estimation and Concentration Test (PERFECT). 

Fuel system component simulators: Isothermal Corrosion Oxidation Tester (ICOT), 
augmentor simulator, Extended Duration Thermal Stability Test (EDTST), Phoenix Rig, 
Near Isothermal Fuel Test Rig (NIFTR), Reduced Scale Fuel System Simulator (RSFSS). 

One-of-a-kind fuel system simulators and state-of-the-art fuel analysis and development 
capability unmatched by DoD or industry. Lead laboratory in DoD for fuels research and 
development under Project Reliance. lr 
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FACILITY TYPE: 
Lubricants 

PURPOSE: 
To determine the performance suitability of lubricants for use in aircraft engine and 

power generation equipment. 

FACILITY NAME: 
Turbine Engine Lubricant Research Facility 

PRIMARY CAPABILITIES: 
Complete chemical and analytical analysis capability to measure lubricant physical 
properties and performance characteristics. Also capable of conducting full scale 
engine research and used oil diagnostics to determine lubricant condition, wear 
mechanisms and engine lube system condition. 

SPECIAWUNIQUE CAPABILITIES: 

- T63-A5A turboshaft engine with waterbrake dynamometer - Lubricant component atomic assay - Lubricant friction and wear research for liquids and solids - Phase contrast; bichromatic and polarized light microscope - Miniaturized turbine engine lube system simulator - Computer automated system for thermal diagnostic studies to identify lubricant 
decomposition species up to 1100 C. 

INSTRUMENTATION: 

- Engine cells with automated data acquisition - Ferroscope, analytical and direct reading ferrograph - Automated gas chromatographic atomic emission detector - Scanning electron microscope with elemental analysis - Atomic emission/absorption spectrophotometer - Computer automated infrared and mass selective detector - Differential scanning calorimeter, differential thermal analysis, thermogravimetric, 
and thermomechanical analysis 

No other DoD or commercial facility is equipped with the comprehensive range of 
instrumentation and research facilities dedicated to the analysis and evaluation of 
proprietary lubricant formulations required to provide cost competitive, high performance 
turbine lubricants. Provides rapid response .to field support -sblems. 
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FACILITY TYPE: 
Lubrication Systems 

PURPOSE: 
To conduct evaluations related to operational problems with gas turbine engine 

lubrication systems. To develop and evaluate lubrication system concepts for advanced 
turbine engines that impose unprecedented temperature and speed requirements. 

FACILITY NAME: 
Bearings Research Facility 

PRIMARY CAPABILITIES: 
A complete spectrum of equipment is available for development and evaluation of 

lubrication system concepts. Capabilities range from determination of film thickness and 
viscosity in the elastohydrodynamic region between bearing surfaces, through the 
evaluation of rolling contact fatigue characteristics, to demonstration of bearing dynamics 
and endurance with full scale flight weight hardware. 

SPECIALAJNIQUE CAPABILITIES: 
Capability to evaluate rolling contact fatigue, bearing dynamics, and fluid film 

thickness at temperatures up to 1500 F. Ability to measure fluid viscosity and density at 
pressures up to 435,000 psi and temperatures up to 325 F. 

'w' INSTRUMENTATION: 
Each research rig has unique, state-of-the-art instrumentation, appropriate for the 

parameters of interest. The rigs include: - Bearing and gear material fatigue testers, with high temperature load cells and 
accelerometers for automatic shutdown - High pressure viscometer with a linear variable differential transformer - Optical elastohydrodynamic rig with a sapphire window for viewing the bearing 
contact zones - Full scale bearing dynamics tester with radial and axial eddy current probes for 
displacement measurement - High speed bearing tester with unique tachometer and load cell features 

This facility represents the only DoD capability for evaluation of innovative lubrication 
concepts for advanced gas turbine engines. The temperature capability of the various rigs 
has been engineered to meet the predicted conditions in those engines. The propinquity of 
lubricant development efforts to the systems evaluation produces a synergism that is 
unmatched in the world. 
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AIR VEHICLES - FIXED - FLIGHT SUBSYSTEMS 

FACILITYIEQUIPMENT DESCRIPTIONS 
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111 FACILITY TYPE: Aircraft Electrical Power Systems 

PURPOSE: 
Evaluate state-of-the-art power generation, conversion, and motor drive equipment for 

aircrafi applications 

FACILITY NAME: 
Aircraft Electrical Power Laboratory 

INSTRUMENTATION: 
600 HDC vapor light source; dye, air, and hot water injection 

Video camera systems for qualitative diagnostics 

PRIMARY CAPABILITIES: 
Research electrical components and systems from high speed power devices to 
several hundred kilowatt aircraft power systems 

SPECIALSUNIQUE CAPABILITIES: 
Three computer controlled 350 hp drive stands 

INSTRUMENTATION: 
mf CAMAC based data acquisition on MicroVAX XI GPX 

Data acquisition and analysis capability 

On wave forms up to lOOMHZ 
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FACILITY TYPE: Battery R&D Laboratory 

PURPOSE: 
Research and development in electrochemical energy conversion 

FACILITY NAME: 
Battery Laboratory 

PRIMARY CAPABILITIES: 
Fabricate, evaluate and life cycle batteridcells and fuel cells 

Electrochemical analysis equipment and facilities for continuous (24 hriday) research 

SPECIALIUNIQUE CAPABILITIES: 
Chemical laboratory 

Dry room with 2% or less relative humidity 

Explosion-proof isolation chambers 

INSTRUMENTATION: 
Gas chromatograph; differential scanning calorimeters; Fourier transform infrared 

spectrophotometer 

Inert atmosphere chamber; microcalorimeter; thermogravimetric analyzer; battery 
automatic analysis equipment; redundant HP 1000 computer controll data collection 

Scanning electron microscope; time-lapse optical microscope; energy dispersive X-ray 
spectrometer 

Only DoD facility capable of electrochemical cell development, assembly, research and 
evaluation. 
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FACILITY TYPE: Heat Transfer R&D Facility 

PURPOSE: 
Conduct basic and applied heat transfer research applicable to aircraft power 
thermal management 

FACILITY NAME: 
Thermal Laboratory 

PRIMARY CAPABILITIES: 
Performance and life research on electronic temperature and high temperature beat 

pipes 

Thermal energy storage and transient heat transfer research 

Transient and steady-state thermal research with heat and mass transfer modeling 

SPECIALAJNIQUE CAPABILITIES: 
Clean room, dry box, and fabrication area 

Electronic temperature and liquid metal heat pipe fill station; cryogenic vacuum 
chambers for heat pipe research 

Heat transfer fluid processing and purification apparatus with a full complement of 
high vacuum equipment 

INSTRUMENTATION: 
Vacuum leak detection system, automated data acquisition and high vacuum pumps 

Calorimetry and temperature measurements 

Environmental and inert gas atmosphere chamber; optical pyrometers (non-contact) 
temperature sensors 

Only DoD facility capable of developing, fabricating, researching, and evaluating heat 
transfer techniques applicable to aircraft. 
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FACILITY TYPE: Heat Transfer R&D Facility 

PURPOSE: 
Conduct basic and applied heat transfer research applicable to aircraft and spacecraft 

power thermal management 

FACILITY NAME: 
Ammonia Research Facility 

PRIMARY CAPABILITIES: 
Transient and steady-state component research 

Developmental work on capillary pump loop systems 

Performance research of high capacity heat pipes as well as conventional and flat 
plate heat pipes 

Research and analysis of high "g" effects on heat transfer processes 

SPECIAWUMQUE CAPABILITIES: 
Heat pipe fabrication area, heat transfer fluid processing and fill station (low 
temperature) 

Ammonia research capability with ammonia fill station, high vacuum systems and 
explosion-proof cells 

Centrifugal table for low and high "g" research, body force modeling 

INSTRUMENTATION: 
Vacuum leak detection system, automated data acquisition and high vacuum pumps 

Calorimetry and temperature measurements 

Environmental and inert gas atmosphere chamber, 100 kW refrigeration system 

Only facility in U.S. capable of studying thermal management systems and 
techniques under high "g" loads. 
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FACILITY TYPE: Superconductivity 

PURPOSE: 
Synthesize various compositions of the high temperature superconductors, measure the 

electrical and magnetic properties, and determine practical uses 

FACILITY NAME: 
Superconductivity and Cryogenics Laboratory 

PRIMARY CAPABILITIES: 
Characterization of cryogenic properties of superconductors 

SPECIAWUNIQUE CAPABILITIES: 
Two superconducting coils: 3-inch bore, 10 Tesla coil, 20 kilojoule repetitively 
pulsed coil 
7 inch bore, cryogenically cooled 14 Tesla coil 

INSTRUMENTATION: 
Computer Controlled Variable Temperature (2-400K) and Field (0-5 Tesia) Squid 
Susceptometer 

Variable Temperature (10-80K) and Field (0-10 Tesla) Transport Current 
Measurement Apparatus 

RF Source Sputtering Rig, Optical Microscope, Furnaces 

Only DoD facility which develops high temperature superconductors for power 
generation applications. Superconductors hold world record in current density 
capability. 
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FACILITY TYPE: Thermionic Energy Conversion 

PURPOSE: 
Conduct research on thermionic energy conversion devices for electrical power 
generation 

FACILITY NAME: 
Thermionics Laboratory 

PRIMARY CAPABILITIES: 
Basic and applied research on high temperature thermionic emission through diodes 

using refractory materials for electrodes 

Diagnostic life research capabilities for future diodes 

SPECIAWUNIQUE CAPABILITIES: 
Liquid metal processing for thermionic diodes 

Fully equipped diode analysis stations with alternating current sweep biasing 

INSTRUMENTATION: 
High speed data acquisition 

High efficiency electron bombardment heating; accurate high temperature 
measurement 

486 compatible data processing 
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FACILITY TYPE: Power Semiconductor Devices and Materials Evaluation 

FACILITY NAME: 
Power Semiconductor Laboratory 

PRIMARY CAPABILITIES: 
Electrical characterization & thermal performance measurement(power 
semiconductors, transistors, power integrated circuitsgpplication specific ICs, power 

devices) 

Contact evaluation 

Circuit assembly and analysis 

Photolithography and metal deposition 

SPECIAWUNIQUE CAPABILITIES: . 

Vacuum chambers for thermal cycling and ultraviolet radiation research 

Calorimetry capability to 730 deg C 

Fully equipped class 100 clean room for high temperature metallization research 

INSTRUMENTATION: 
Evaporation and sputtering deposition systems 

Ultrasonic cleaner; welder and pull tester 

Spectral radiometer; mini VAX; differential scanning calorimeter 

Only DoD facility where this type of research is conducted. 
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w 
FACIL,ITY TYPE: Electrical Power Systems 

PURPOSE: 
Develop materials, components and systems for very high power pulsed and steady 
state electrical systems 

FACILITY NAME: 
High Power Laboratory 

PRIMARY CAPABILITIES: 
Develop superconductors, inverters, high energy density inductive and capacitive 
energy storage and switches 

Analyze dielectric breakdown 

SPEClAWUNIQUE CAPABILITIES: 
5 Megawatt11 Kilovolt, 5 MegaWattJ400 Volt, 1 MegaWatt/O-120 Volt DC power 
supplies 
1.5 MVl400 KV high voltage pulsers 

80 KiloJoule high current pulser 

INSTRUMENTATION: 
Partial discharge analysis system 

High voltage DC power supplies 

This facility has the largest array of power supplies to investigate the effects of high 
voltages on materials and electrical components. 
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FACILITY TYPE: Plasma Physics 

PURPOSE: 
Experimental and theoretical research on low energy plasmas 

FACIILITY NAME: 
Plasma Physics Laboratory 

PRIMARY CAPABILITIES: 
Plasma investigations for lasers, high power switches and thin film processing 

SPECIAWUNIQUE CAPABILITIES: 
200 KV electron gun with closed discharge system 

Fourier transform infrared spectrometer; Fourier transform mass spectrometer 

RF plasma reactor 

INSTRUMENTATION: 
Many of above devices controlled by microcomputers 

Only DoD facility with state-of-the-art analysis equipment to probe low energy 
PI- 
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w 
FACILITY TYPE: Pulsed High Voltage 

PURPOSE: 
Research stand for cathode development 

FACILITY NAME: 
Cathode Research Stand 

PRIMARY CAPABILITIES: 
500,000 V pulsed component research 

SPECIAWUNIQUE CAPABILITIES: 
500,000 V pulsed in an ultra-high vacuum environment 

INSTRUMENTATION: 
Optical and laser diagnostics system 
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FACILITY TYPE: Optics 

PTJRPOSE: 
Conduct research to develop advanced optical techniques to explore combustion and 

plasma environments 

FACILITY NAME: 
Optical Diagnostics Laboratory 

PRIMARY CAPABILITIES: 
Laser spectroscopy 

Two-dimensional optical imaging 

SPECIAWUNIQUE CAPABILITIES: 
CW argon-ion laser for pumping a dye laser 

Nd:YAG-pumped dye laser; nitrogen laser-pumped dye laser 

High speed 2-D imaging and image analysis system 

'1111 INSTRUMENTATION: 
Tunable UV to near IR pulsed laser source 

High speed digitizer and photon detection systems 

Only DoD facility with state-of-the-art analysis equipment to study combustion and 
plasma environments. 
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FACILITY TYPE: Cockpit Integration - 
PURPOSE: Designlevaluation of cockpits and flat panel and hologrpahic display 
architecture 

FACILITY NAME: 
Control Systems Integration Laboratory (CSIL) 

SPECIAWUNIQUE CAPABILITIES: The high fidelity Tactical Aircraft Cockpit 
simulator (fig 1) hosts part-task, representative task, and part mission experiments for the 
evaluation of advanced fighter aircraft PVI controls and displays for air-to-air and air-to- 
ground missions. 

The high fidelity Transport Aircraft Cockpit simulator (fig 2) hosts part and full mission 
simulations for the evaluation of advanced crew station controVdisplay concepts. 

The Reconfigurable Fightier Cockpit simulator (fig 3) supports rapid prototyping of future 
cockpit designs, displays and controls via to its 21" x 16" display area, touch sensitive 
overlay, high resolution graphics, and 3-D display capability. 

The MAGIC cockpit (fig 4) aids in future cockpit design, supporting the evaluation of 
advanced technologies and display concepts for cockpit use. It contains computer 
generated stereoscopic three dimension displays, generic voice input/output capability, 
touch sensitive overlays, and programmable display pushbottons 

INSTRUMENTATION: $ISM Silicon Graphics workstation resources are centrally 
located and distributed throughout CSIL via ethernet and SCRAMnet fiber optic shared 
memory network and video distribution equipment to CSIL hosted projects/programs. 

FACILITIES UNIQUENESS TO THE UNITED STATES: The Crew Systems Laboratory 
(CSIL) provides capabilities that are unique to the United States. This uniqueness is a 
combination of the physical environment of the facility and the personnel operating the 
facility. The physical environment has been designed to support the rapid reconfiguration 
of both fighter and transport cockpits to provide a quick response to customer needs and 
problems. High fidelity computing resources can be quickly channeled to any of the 
cockpits hosted in CSIL providing necessary graphic and modeling capabilities to evaluate 
cockpit issues in a timely fashion minimizing acquisition risk while facilitating procurement 
schedules. The personnel supporting the research and development issues conducted in the 
Crew Systems Integration Laboratory have achieved unique experience and knowledge 
regarding the domain of fighterltransport cockpit issues; how there issues should be 
approached and potential solutions should be evaluat-4. 
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w 
FACILITY TYPE: Control Systems Architecture 

PURPOSE: 
Research and develop digital hardware and software systems for use in flight 

control and vehicle management systems 

FACILITY NAME: 
Control Systems Architecture Laboratory 

PRIMARY CAPABILITIES: 
Develop and research capabilities of digital hardware circuits, particularly 

those based on microprocessor technology 

Contains the capabilities to produce laboratory demonstration brassboards 
and testbeds 

Contains software development capabilities, programmable logic 
support, and limited CADICAE 

SPECIAWUNIQUE CAPABILITIES: 

av Utilize a multi-user software development system and several in-circuit 
microprocessor emulation systems 

Has capabilities for construction of wire-wrap circuitry and capabilities for 
printed circuit boards 

INSTRUMENTATION: 
In-circuit emulators (Tek 8560140 systems, Intel 80960KB); logic analyzers 

('I'ektronix 1240, DAS 9200) 

Digital oscilloscope; logidEPROM programmer (Data I/0 Unisite); IBM-AT; 
Unisys 386,486 
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FACILITY TYPE: Unmanned Research Vehicle 

PURPOSE: 
Low cost/low risk flight analyses of flight control technologies for manned 

and unmanned vehicle applications 

FACILITY NAME: 
Unmanned Research Vehicle (URV) Testbed Facility 

PRIMARY CAPABILITIES: 
Ground station vehicle and electronics; laboratory development and 

hotbench systems; experienced flight analyses team 

Two research vehicles (Lambda, Gamma): Lambda: 14' wingspan; 210 Ibs 
(loaded); 15 lbs payload (fixed electronics bay); 18 Hp engine 

Gamma: 18 ' wingspan; 475 lbs (loaded); l.50 lbs payload (configurable 
nose); 33 Hp engine 

Both: 10 independently commanded control surfaces; tricycle landing gear 
with brakes and nose wheel steering 

J 
SPECIAWUNIQUE CAPABILITIES: 

Functionally powerfuYflexible/configurable computational systems 

Programmable datalink protocol and data collection/storage 

Nose camera video display overlayed with flight data 

INSTRUMENTATION: 
ON-B0ARD:Nose mounted TV camera with downlink; vertical and rate 

gyros; air data (alpha, beta, airspeed) probe; altimeter; control surface positions; 
magnetometer, engine RPM sensors; multiprocessor control system with MIL-STD-1553 
interface 

GROUND STATION: flight videoldata display; ground stationlpilot 
controls; ground station core computer;Mac I1 data collection workstation wloptical disk 
storage 
The URV research vehicles provide on-board electronics, ground station command/control, 
and data telemetrylcollection systems developed for flight research purposes, enabling 
flexibility for rapid research reconfiguration. No other known research capahl'ity of this 
type exists within the federal government at this time. 
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FACILITY TYPE: Actuation Research and Development 

PURPOSE: 
Flight Control Actuator Research 

FACILITY NAME: 
Flight Control Actuation Systems Facility 

PRIMARY CAPABILITIES: 
R&D of flight control actuators and subsystems 

Research and evaluation of flight control actuation devices (hydraulically 
and electrically powered) 

Support to other government agencies 

SPECIAWUNIQUE CAPABILITIES: 
General Purpose Actuator Research Rig: generate 85,000 1bs output force; 

evaluate linear actuation devices under simulated static and aerodynamic loading 
conditions 

Multi-Purpose Actuation Test Rig: Research and evaluate linear and rotary 
actuation systems (including representative control surface) under simulated static and 
dynamic loads (contains 36 dynamic loading actuators each capable of 3,000 pounds of 
output force) and thermal environments. 

Flight Control Actuation Simulator: Simulate redundant hyromechanical 
flight control actuation systems including simulated corresponding inertial and 
aerodynamic load conditions. 

INSTRUMENTATION: 
Oscilloscopes, signal analyzers, spectrum analyzers, frequency generators, 

pen and chart recorders, Hewlett-Packard Data Acquisition System 

Environmental chamber ( -100 degF to + 350 degF) 

Hydraulic pumps, hydraulic bench, 270V power supply, pressure gages, 
miscellaneous equipment and power and hand tools 

This facility is unique in its range of dynamic test conditions for actuator loadings, 
response, and stroke. It has been selected by both government and industry to conduct th 
tests of specific actuators like those F-22 flapersons and stabilators. 
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FACILITY TYPE: Real-time, Man-in-the-Loop, Ground Based Simulation 

PURPOSE: To provide high fidelity, real-time, man-in-the-loop research simulation for 
development of air vehicle control technology, air vehicle subsystem integration and 
assessment particularly flight control, weapon, navigation and targeting subsystems, and 
improved pilotlvehicle interfaces. Research is conducted in a realistic virtual mission 
environment. 

FACILITY NAME: Engineering Flight Simulation Facility 

PRIMARY CAPABILITIES: Visual dome simulator, high fidelity, large amplitude motion 
base simulator with visual, both with reconfigurable cockpits. Four Manned Combat 
Stations, two GCI stations and computer driven threats provide up to 2v 8 airlair 
engagements and equivalent sorties for air-to-ground engagements. Provides realistic and 
rigorous conditions for emerging technologies. Also includes modeling capability to model 

PAGE 182 
WL-WPAFB, 10 August 1994 
FOR OFFICIAL USE ONLY 



FOR OFFICIAL USE ONLY 

FACILITY TYPE: Convair NC-131H In-Flight Simulator 

PURPOSE: 
Provide a research and development resource that allows airborne simulation 

to evaluate flying qualities and flight control characteristics of various aircraft 

FACILITY NAME: 
Total In-Flight Simulator (TIFS) 

PRIMARY CAPABILITIES: 
Simulate the flight characteristics and properties of different aircraft, 

different flight control systems, and cockpit layouts 

Aircraft based at Calspan Flight Research Center, Buffalo NY and deployed 
to operating bases as required 

SPECIAWUNIQUE CAPABILITIES: 
Simulation cockpit able to be configured like the cockpit of the simulated 

aircraft 

Silicon graphics display system in evaluation cockpit 

Can be configured for avionics system training by replacing simulation 
cockpit with a radome that houses modern radar, avionics, and IR sensors 

INSTRUMENTATION: 
Accelerometers for all 6 degrees of freedom; alpha and beta vanes; data 

recorders; two Rolm Hawk computers; Hewlett-Packard work station 

Can be instrumented for any other type of airborne componeptdsystem, 
either for the simulation configuration or the avionics system training 

The TIFSINC-131H is unique in the United States because it is the only operational in- 
ff ight simulator aircraft that can duplicate large aircraft flight characteristics in all six 
degrees of freedom of motion. 
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w FACILITY TYPE: Lockheed NT-33A In-Flight Simulator 

PURPOSE: 
Provide a research and development resource that allows airborne simulation 

evaluation of flying qualities & flight control characteristics of various aircraft 

FACILITY NAME: 
NT-33A In-Flight Simulator 

PRIMARY CAPABILITIES: 
Simulate the flight characteristics and properties of fighter-type aircraft and 

evaluate the handling qualities of different flight control systems 

Aircraft based at Calspan Flight Research Center, Buffalo NY and deployed 
to an operating bases as required 

SPECIAWUMQUE CAPABILITIES: 
Programmable HUD with display generator allows quick changes to display 

formats and provides a computer-generated target 

INSTRUMENTATION: 
'II Normal instrumentation for T-33A including alpha and beta vanes; Rolm 

1602 computer; accelerometers for all 6 degrees of freedom; data and video recorders 

The NT-33A is unique in the United States because it is the only operational in-flight 
simulator aircraft that can replicate the maneuverability characteristics of another fighter 
aircraft. 
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w FACILITY NAME: DODINational Landing Gear Development Facility (LGDF) 

PRIMARY CAPABILITIES: The LGDF is a totally customer reimbursed facility actively 
engaged in RDT&E activities in the Vehicle Subsystems major thrust areas including: 
aircraft landing gear technologies like, "Extended Life Tire," Lightweight/Corrosion-free 
"Titanium Matrix Composite" landing gear, "Electric Actuated Brakes;" robotic ground 
servicinglinspection and cargo handling' reliability, maintainability and supportability 
technologies. As a National Facility for landing gear system research and development, 
customers include ASC SPOs, Air Force ALCs, Navy Depots, Defense Logistics Agencies, 
NASA Space & Research Centers, FAA, Foreign government and Industry. Capabilities 
include: 

1.) (5) researchlcertification dynamometers with various speed, load, yaw and 
camber capacities up to 350 mph, 300,000 lbs, & 20 yaw and camber and 200 million ft-lbs 
of brake test energy 

2.) (2) aircraft wheelltire - loadldeflection applicators with capacities up to 3 million 
lbs compression/l million lbs tension 

3.) (4) drop towers with hydraulic shaker system which can simulate aircraft 
operation over rough fields, landing impact and future jump strut operations 

aP 4.) (1) tire force machine to measure tire mechanical properties 

5.) (1) MTS tire coupon tester and (1) rheometrics tire coupon tester for tire 
material properties determination 

6.) (1) tire "shearographic" non-destruct inspection machine 

SPECIALKJNIQUE CAPABILITIES: Included in the primary capabilities are 8 unique 
one-of-a-kind research and development capabilities not available elsewhere in the US., 
such as, dynamic yaw and camber mission profiles, bomb damage runway operation, jump 
strut simulation, high frequency tire coupon analysis to name a few. 

INSTRUMENTATION: Advanced state-of-the art data collection system to measure and 
record landing gear system performance parameters and machine control parameters. 
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FACILITY TYPE: Aircraft Sunivability/Vulnerability Research (ASRF) 

PURPOSE: Support the research and development of combat survivable systems; Center 
of Expertise for Live Fire Tesing 

FACILITY NAME: Aircraft SurvivabilityNulnerability Research (ASRF) 

PRIMARY CAPABILITIES: Gunfire evaluation of full size, "combat loaded" (with all 
flammables, pyrotechnics, etc, on board aircraft components and assemblies (full size 
fuselage, wing, etc,). Perform AAA, Air to Air, and missile warhead fragment impacts, at 
realistic velocities simulating altitude, on actual aircraft hardware, while maintaining fuel, 
hydraulic fluids, and electrics at operating conditions including temperatures, pressures, 
flow rates, voltages, currents, etc. Also used to satisfy requirements of Live Fire Test (Lm) 
Law. 

Generation of over 500kt airflow, with 25 square foot research section, over full- 
scale aircraft sections, with gunfire, for evaluation of existing and new vulnerability 
assessment and reduction technologies. 

Perform gunfire research-evaluation-retest of new aircraft structural materials and 
armor, modifying and calibrating projectiles for correct impact velocities in a single 
explosion-proof facility. 

SPECIAL/UNIQUE CAPABILITIES: Only facility in the U.S. (and world) capable of 
generating over 500kts airflow (with a 25 square foot research section) over a full scale 
aircraft assembly, while loading the section with up to seven (7) "Gs," while the aircraft 
contains all dangerous subsystemdmaterials, for non-nuclear combat survivability 
research. Example: Ballistic research, using a foreign 30mm High Explosive projectile of 
full-size F-22 wing fully fueled with 120 degree JP-8, with 500kt airflow over the wing, 
while loaded to 7 Gs. (Range 3) 

Only facility in the U.S. (and world) capable of ammunition storage, ammunition 
modification, and ballistic research, in one building, for calibration and evaluation of new 
structural materials and armor. For determining ballistic resistance and tolerance 
assessment. Capable of 57mm operations indoors. (Range 1) 

Only facility in the U.S. which can accurately simulate the fire hazards which exist 
in the compartment (nacelle) surrounding an aircraft engine, and analyze the effectiveness 
of methods and materials used to detect, prevent, and/or extinguish these fires. (Aircraft 
Engine Nacelle Range) 

INSTRUMENTATION: Measurement of all pressures, strains, velocities, flow phenomena 
associated with aircraft response to ballistic impact of real aircraft sections (over 100 
channels). High speed video, photo, and Infra Red for fire initiation and propagation 
studies; flash detectors and x-ray for ballistic response, explosion, and penetration studies. 
Co-nputer controlled instrumentation, video and experimental control. 
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FACILITY TYPE: Helicopter Rotor Research 

PURPOSE: 
Performance, endurance and validation research of helicopter rotors 

FACILITY NAME: 
Helicopter Rotor Research Facility 

SPECIAWUMQUE CHARACTERISTICS: 
Only large government owned rotor test facility 
Precise speed control possible 
Electrically driven whirl test stand 
Horsepower-4,000; lift-50,000 Ibs; maximum rotor diameter(ft)-94; RPM-625 

INSTRUMENTATION 

Monitor rotational speed, power, lift and several other equipment related 
parameters 

The Helicopter Rotor Research Facility is unique to the US. because of its size, 
capability and drive system. Most of helicopter rotors in the DoD inventory can be 
opertated in this facility. The electrical drive system affords precise speed control over the 
entire speed range. 
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FACILITY TYPE: Laser communications 

PURPOSE: 
Research, development and research of ground, airborne, and space based 

laser communications systems 

FACILITY NAME: 
Laser Communications Laboratory 

PRIMARY CAPABILITIES: 
Atmospheric Turbulence, Laser Characterization, Spectral Characterization 

of Transparent Materials and System Reliability research 

Lasercom link as an adaptive system 

SPECIAWUNIQUE CAPABILITIES: 
Real-time measurement of atmospheric conditions to include temperature, 

pressure, humidity, and diffraction-limited aperture of the atmosphere 

Eight inch telescope interfaced with optical detection equipment and 
MicroVAX for use as a generic optical antennajreceiver in lasercom linkanalysis system 

'1IY Optical wavefront/coherence analysis system interfaced with MicroVAX for 
laser beam wavefront characterization 

INSTRUMENTATION: 
EGG-555 Spectral radiometer capable of wavelength measurements (UV 

through IR), Photodyne Radiometer, Optical wavefront/coherence analysis system 

Eight inch telescope, MicroVAX workstation interfaced with XEEE488 Data 
Bus for use as data aquisition equipment 

Software for desigdanalysis of optical systems: Evaluating laser hazards, 
evaluation/simulation of atmospheric modeling 

UNIQUE TO: 
The Laser Communications Laboratory (LCL) is unique to the DOD because 

it provides direct line-of-sight access to remote locations for propagation research and data 
collectionhecording around the clock while maintair 2 a laboratory environment for 
development and research purposes. 
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FACILITY TYPE: Avionics Research 

PURPOSE: 
Conduct classified/unclassified, realtimefnon-realtime, multispectral, 

multidisciplinary experiments, studies, research, simulations and analyses in the areas of 
integrated avionics, core processing architecture, information processing, communications, 
navigation, identification, software, life cycle support and machine intelligence 

FACILITY NAME: 
Integrated Avionics Laboratory (IAL) 

PRIMARY CAPABILITIES: 
Real-time simulation of aircraf't performing an operational mission allows evaluation 

of capabilities across entire spectrum of performance requirements 

Provides a direct (non-extrapolated) view of real world problems and considerations 

Validation of contract research products in a systems context 

SPECIAWUNIQUE CAPABILITIES: 
Real-time simulation/stimulation of avionics interface signals 

Generalized Avionics and Simulation/Integration System (GENASIS) sofbvare 
configurable simulated aircraft workstations 

Real-time interface to defensive and communication avionics facilities 

INSTRUMENTATION: 
Avionics flight processors with Ada operational flight programs and the avionics 

multiplex and fiber optic data buses 

Models set include multiple aircraf't,sensors,weapons and external environment 
modules;VAXll/785/non-real-time development environment 

GENASIS modular cockpit with six-nine inch diagonal color displays coupled with 
F-15 type stick and throttle, moving map display, fiber optics communications 

UNIQUE TO: 
The Integrated Avionics Laboratory is unique to the U.S. because it is a combined 

avionics research, development, modeling and simulation facility that provides the ability 
to accomplish original research and independent verification of a-ionics concepts and 
systems. 
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FACILITY TYPE: Electro-Optical Sensors 

PURPOSE: 
Research, development and analysis of tactical and strategic electro-optical 

and laser radar systems under simulated environmental conditions 

FACILITY NAME: 
100 Inch Collimator Facility 

PRIMARY CAPABILITIES: 
Profiling atmosphere to in excess of 100 km 

Sub-centimeter space debris experiments 

SPECIALfUNIQUE CAPABILITIES: 
100 inch diameter optical collimating mirror housed in vacuum chamber 

which can be evacuated to simulate a 270,000 ft altitude 

INSTRUMENTATION: 
Seismometers, 32 channel data logger, 8 channel digital recorder 

PC based computer system 

UNIQUE TO: 
The 100 Inch Collimator Facility is unique to the Federal Government 

because it contains a 100 inch diameter optical collimating mirror housed in a vacuum 
chamber which can be evacuated to simulate a 270,000 ft altitude 
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FACILITY TYPE: Electro-Optical Sensors 

PURPOSE: 
Characterize both in the laboratory and in the field (via recordings) state- 

of-t he-art elect-optical imaging sensor systems 

FACILITY NAME: 
Infrared Laboratory 

PRIMARY CAPABILITIES: 
Provide data for system-to-system comparisons, input to models, 

development feedback, calibrations, technique development, and acceptance testing 

SPECIAWUNIQUE CAPABILITIES: 
Receive (in Bldg 620) real time or recorded video signals from sensors 

undergoing field evaluations 

Anaylze flight accumulated data 

INSTRUMENTATION: 
Infrared collimator/targets/sources 

Image processing system 

UNIQUE TO: 
The Infrared Laboratory is unique to the U.S. because it can 

characterize and support development of state-of-the-art Electro-Optical imaging sensor 
systems both in the laboratory and field for all U.S. government agencies. 
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FACILITY TYPE: Physical sensor/system flight simulation 

PURPOSE: 
Evaluate the design integrity and performance of R&D and operational 

avionics, and sensor/systems under simulated flight conditions 

FACILITY NAME: 
Air Force Sensor Evaluation Center (AFSEC) 

PRIMARY CAPABILITIES: 
Facility flexibility permits continual updating to include future advances in 

research technology, methods, and equipment 

Can subject research articles to conditions of temperature, altitudeJ-D 
vibration, roll, pitch and yaw, and angular rates and air flow 

Useable research space: equipment frame-rectangular: 6'dia x 8'L or 10'L; 
round: 6' dia x 12'L with additional 4' dia x 3'L at each end 

SPECIAWUNIQUE CAPABILITIES: 
Simultaneous controlled visual, EO, and IR target environments during 

simulation; 20' collimator all reflective optics ~124"  din aperature; other collimators avail. 

Simulated ground motion of target under variable controlled target 
conditions 

Multiple set-up rooms, wide latitude installation and research capability, less 
than one hour Dynamic Analyzer installation or removal 

INSTRUMENTATION: 
Computer controlled with manual options, any single or combined 

environments, thermal recording 200 channels 

Full data collection/processing capability 

UNIQUE TO: 
The Air Force Sensor Evaluation Center (AFSEC) is unique to DOD because 

it is the only facility in the world with capability to emulate actual flight environments with 
equipment installed in aircraft, 
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FACILITY TYPE: Hybridreal-time digital simulation laboratory 

PURPOSE: 
To conduct integrated EW system/concept evaluation in support of Air Force 

Exploratory and Advanced Development programs 

FACILITY NAME: 
Integrated Defensive Avionics Laboratory (IDAL) 

PRIMARY CAPABILITIES: 
Real-time, interactive, multispectral EW simulation to drive hardware 

systems or digital emulations 

SPECIAWUNIQUE CAPABILITIES: 
Real-time, interactive implementation of SUPPRESSOR command and 

control model, digital IRIEO scene generator, real-time digital RWR emulation 

Interaction with DEES/CEESIM RF environment generators, interaction 
with Integrated Test Bed cockpit/avionics simulator 

Interaction with Electronic Defense Evaluator threat radar simulator 

INSTRUMENTATION: 
VAX 1l/'750, Vaxstation 2, Vaxstation 3, Sun 4, CCC3240, CCC3260 MPS 

UNIQUE TO: 
The Integrated Defensive Avionics Laboratory (IDAL) is unique to the 

DOD because it is an evolving development/evaluation center for excellence for radar 
warning receiver technology, real-time J-MASS technology, mission rehersal simulation 
technology and integrated defensive avionics. 
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FACILlTY TYPE: Electronic combat simulation 

PURPOSE: 
Develop requirements for electronic combat equipment; evaluate electronic 

combat equipment 

FACILITY NAME: 
Electronic Combat Research Simulation Laboratory (ECSRL) 

PRIMARY CAPABILITIES: 
Three levels of digital simulation: one-on-one, one-on-many and campaign 

level (many-on-many) 

SPECIAWUNIQUE CAPABILITIES: 
Classified TEMPEST facility 

INSTRUMENTATION: 
Electronic and data processing hardware 

r UNIQUE TO: 
The Electronic Combat Research Simulation Laboratory (ECSRL) is 

unique to the DOD because it is the center of expertise for Electronic Warfare digital model 
research especially technology insertion development for the Joint Modeling and 
Simulation System (J-MASS) 
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FACILITY TYPE: Exploitation and Integrated Circuits 

PURPOSE: 
Radar evaluation of exploitation threat radar systems; conduct ECM 

evaluation against these threat radars; identify unknown integrated circuits 

FACILITY NAME: 
Anechoic Chambers and Integrated Circuit Exploitation Facility 

PRlMARY CAPABILITIES: 
Chambers can accommodate RF systems from 2 GHz to 20 GHz 

Connected to a computer facility that simulates the outside EW 
environment and geometry between the target and the aircraft 

Identify undamaged unknown ICs and predict the identity of damaged ICs 

SPECIAWUNIQUE CAPABILITIES: 
Basic dimensions: 140 ft long by 50 ft wide by 35 ft high 

Chamber is connected to movable hangar door allowing insertion 
of tactical size USAF fighter aircraft 

Classified facility with capability for foreign item exploitation 

INSTRUMENTATION: 
Equipment on hand can accommodate radar1ECM evaluations 

Jet etcher to non-destructively open ICs; temperature-humidity 
environmental chamber; an X-ray machine 

Optical microscopes; a scanning electron microscope; a computerized IC 
database 

UNIQUE TO: 
The Anechoic Chambers and Integrated Circuit Exploitation Facility is 

unique to the DOD because it is the only anechoic facility that performs radar and missile 
technical exploitation 
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FACILITY TYPE: Infrared countermeasures 

PURPOSE: 
Develop and research laser IRCM techniques, system concepts, and 

integration experiments for countering infrared (IR) threats 

FACILITY NAME: 
Laser IRCM Development Range 

PRIMARY CAPABILITIES: 
IRCM development 

SPECIAWUNIQUE CAPABILITIES: 
Only short-range, closed-loop IRCM development facility in the world 

Most technolgically advanced 

INSTRUMENTATION: 
Lasers 

Pointing and tracking system 

Countermeasures processor 

UNIQUE TO: 
The Laser IRCM Development Range is unique to the U.S. because it is 

the only short-range, closed loop IRCM development facility in the world 
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FACILITY TYPE: E-0 Devices 

PURPOSE: 
Research and evaluate IR and laser warning receivers 

FACILITY NAME: 
Electro-Optical Receiver Laboratory 

PRIMARY CAPABILITIES: 
Calibrate and evaluate infrared and laser sensors and warning receivers in 

Bands I, 11, and III 

SPECIALNNIQUE CAPABILITIES: 
Classified facility with additional capabilities for foreign equipment 

exploitation 

Capability for both laboratory and Weld research 

Field research utilize outdoor WL turntable facility located on WPAFB, Area 

w C, flight line for rotation of full scale aircraft 

INSTRUMENTATION: 
Large array of optical, electronic, and data processing hardware in a facility 

comprising greater than 5000 square feet 

Equipment account exceeds a value of $2,000,000 

Large optical collimator 
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FACILITY TYPE: Infrared Target Simulator and Multispectral Signature Generation 

PURPOSE: 
Research and develop infrared countermeasures (IRCM) techniques and assessment 

of multispectral signature control techniques for EOCM 

FACILITY NAME: 
Dynamic Infrared Missile Evaluator (DIME) Facility 

PRIMARY CAPABILITIES: 
Provides semiphysical simulation of the homing interception of a target by an XR 

guided missile 

Optics and instrumentation for evaluating IRCM effects upon infrared missiles 

Interactive image processing system that allows aircraft signature modifications to 
be designed, modified, and evaluated by use of an image array processor 

SPECIALAJNIQUE CAPABILITIES: 
Use actual IR missile optics and guidance electronics along with computer 

simulated, aerodynamic characteristics and servo controlled IR sources 

Can manipulate imagery representing both the aircrafl signature and camoflauge 
treatment of interest 

Multi-spectral tool to be used for signature analysis into the year 2000 and beyond 

INSTRUMENTATION: 
Operational IR missile guidance and control units 

Digital aerodynamic computational capability 

SPIRITS; generic sensor model 

UNIQUE TO: 
The Dynamic Infrared Missile Evaluator (DIME) Facility is unique to the DOD 

because it is the center of excellence in the areas of IR guided weapon exploitation and 
IRCM technique development. 
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FACILlTY TYPE: Electronic Warfare 

PURPOSE: 
Develop and evaluate RF electronic countermeasures techniques, devices, 

and systems 

FACILITY NAME: 
Electronic Warfare Anechoic Chamber (EWAC) 

PRIMARY CAPABILITIES: 
39'L x 26'W x 26'H electromagnetically shielded mom lined with radio 

frequency (RF) energy absorbing material 

Used for RF measurements, such as antenna polarization patterns, from 250 
MHz to 100 MHz 

Ability to evaluate perform research on mast types of radar ECM 
hardwareltechniques against hardware-in-the-loop simulations of seekerltarget interactions 

SPECIALAJNIQUE CAPABILITIES: 
Instrumentation system for measuring and printing 3D plots of angle error 

voltage developed by a monopulse tracking radar in response to polarization jamming 

Target Angle Positioning System (TAPS) 

TAPS:array of 64 dual polarized antennas (7-11 GHz) to create physical 
simulation of moving target/jammer;polarization of target and jammer real time controlled 

INSTRUMENTATION: 
Wide range of microwave instrumentation 
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FACILITY TYPE: RF Receiver and Processor 

PURPOSE: 
Evaluation and development of new RF receiver, processor, and software 

concepts 

FACILITY NAME: 
RF Receiver/Processor Laboratory 

PRIMARY CAPABILITIES: 
Calibrate, evaluate, and develop new RF receiver systems in frequency range 

2 to 18 GHz 

Research, evaluate, develop new threat sorting and identification software 
techniques 

SPECIAWUNIQUE CAPABILITIES: 
Classified facility and screen room 

Capability of both laboratory and field research 

Capability to collect and analyze special signals of interest 

INSTRUMENTATION: 
Prototype receivers-superhet, instantaneous frequency measurement, 

microscan, channelized, optical 

Various RF transmission and modulation techniques available 

Sorting and identification software prototype available 
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FACILITY TYPE: Optical and Digital Seeker Processing 

PURPOSE: 
Design, develop, and evaluate optical and digital processing technology; 

develop a standard math morphology for image processing; develop seeker algorithms 

FACILlTY NAME: 
Optical Research Laboratory 

PRIMARY CAPABILITIES: 
Main Lab: (1232 ft2) Vibration isolated optics benches and computer 

workstations, Laser Polarimeter 

Make measurements of the Kerr and Faraday constants of infrared materials 

SPECIALRJNIQUE CAPABILITIES: . 
Only known achromatic infrared laser po1arimeter;computer driven spatial 

light modulator for evaluating binary-phase-only-spatial filters 

OpticaVdigital integration for image processing capability 

INSTRUMENTATION: 
Photometers, laser beam cross section analyzer, high speed oscilloscopes, 

C02, CO and solid state lasers, long and mid wavelength IR detectors 

Spatial light modulators integrated with high speed computers, Sun 
workstation 

PAGE 203 
WL-WPAFB, 10 August 1994 
FOR OFFICIAL USE ONLY 



FOR OFFICIAL USE ONLY 

FACILITY TYPE: Laser radar systems 

PURPOSE: 
Research and develop high-performance solid state laser radar and 

component technology 

FACILITY NAME: 
Laser Radar Research Lab (LADAR) 

PRIMARY CAPABILITIES: 
Development of new system integration technologies of laser radar systems 

Can perform heterodyne detection and fiber optic mixing 

SPECIAWUNIQUE CAPABILITIES: 
Uses non-mechanical beam agility device 

Combines beam agility devices in the receiver portion of the laser radar 
system 

(I INSTRUMENTATION: 
Solid state 1.06um Nd:YAG laser, consto-optic modulator, InGaAs detector, 

Faraday isolator, fiber couplers, digital oscilloscope 

Two beam agility devices using liquid crystal phased-array technology 

One beam agility device using phase grating concept using acousto-optic 
deflector modules 

UNIQUE TO: 
The Laser Radar Research Lab is unique to the U.S. because it allows 

investigations into novel concepts, research on critical components, system utility studies 
and risk reduction efforts. This is one of the few facilities in the US. doing 2 um laser work. 

PAGE 204 
WL-WPAFB, 10 August 1994 
FOR OFFICIAL USE ONLY 



FOR OFFICIAL USE ONLY 

FACILITY TYPE: Electro-Optical Sensors 

PURPOSE: 
Simulate air-to-ground environment for evaluation of EO targeting and 

navigation sensors 

FACILITY NAME: 
Electro-0 ptical Sensors Evaluation Range 

PRIMARY CAPABILITIES: 
Developivalidate sensor performance models 

Evaluate passive countermeasure effectiveness 

Evaluate operational and developmental EO sensor technology 

SPECIAWUNIQUE CAPABILITIES: 
300 ft sensor platform 

Optical link to EO sensor evaluation lab for real-time sensor analysis 

Wright Field Test Range (Trebein Reservation) containing visual and 
infrared targets 

INSTRUMENTATION: 
Fixed and portable meteorological stations 

Fixed and portable EO signature (radiometric) measurement system 

Fixed system and portable atmospheric transmission measurement 
systems 
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FACILITY TYPE: Infrared (IR) Measurement Range 

PURPOSE: 
This facility measures target contrast within a temperature controlled 

background 

FACILITY NAME: 
Wright Laboratory IR Measurement Range 

PRIMARY CAPABILITIES: 
Measure IR target contrast fot targets ranging from coupon size to full scale 

parts that have a 2' by 2' area and weigh up to 500 Ibs. The measurement chamber is 10' 
by 6' by 6'. This facility is fully alarmed and can operate as a totally secure operation. 

SPECIAWUNIQUE CAPABDLITIES: 
The facility can simulate horizon, earth, and sky backgrounds. By using six 

independent heatinglcooling loops the target contrast can be evaluated in any simulated 
real world environmental thermal condition. Such measurements have never been made in 
an indoor facility. The range is totally computer controlled, minimizing manpower support 
requirements. 

INSTRUMENTATION: 

Range environment is computer controlled 

IR cameras and spectroradiometer 

UNIQUE TO: 
The IR Measurement Range is the only known indoor facility of its kind in the US. 
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FACILITY TYPE: Radar Cross Section (RCS) and Antenna Measurement Range 

PURPOSE: This facility is a premier, state-of-the-art radar signature measurement 
chamber, the largest dual Gregorian Compact Range in the world. Its three-fold mission 
is: (a) To perfrom basic and applied research into techniques for furthering DoD's national 
capability to perform extremely low level backscatter RCS measurements; (b) To explore 
basic scattering phenomology and mechanisms to improve techniques for reducing the RCS 
of DoD weapon systems; and (c) To evaluate stealth technologies on behalf of DoD agencies 
by performing quality assessments of selected contractor measurements, to greatly reduce 
the risk of integrating low observable technologies into present and future generations of 
"stealth" vehicles. 

FACILITY NAME: Wright Laboratory Advanced Compact RCS Measurement Range 

PRIMARY CAPABILITIES: Measures RCS from target sizes up to 20' (width) by 15' 
(height) by 25' (length), weighing up to 6,000 lbs. The facility radar coverage is from 500 
MHz to 18 GHz and from 26 to 38 GHz The facility is fully alarmed, and cleared for 
unattended classified data acquisition. 

SPECIALRJNIQUE CAPABILITIES: The facility is unique in four main areas: (1) 
Custom designed "Gregorian" dual chamber - dual composite reflector geometry provides 
superior "far field" quiet zone qualities and is stable relative to temperture variations. (2) 
Custom designed wideband radar illumination is achieved with very few feed antenna 
combinations, allowing very rapid and efficient wideband data collection. (3) Extremely 
stable mechanical target support systems, with a unique target work platform, which allows 
target access without disturbing the radar background. (4) Lowest wideband signature 
backgrounds available. 

INSTRUMENTATION: 
RADAR: Custom, LINTEK 5000 (Variant) dual coherent channel, stepped frequency RCS 
measurement radar (0.5 to 18 GHZ and 26 to 38 GHZ). Extremely sensitive (-135 to -145 
dBm typical) and stable (better than 40dB subtraction over 24 hours) radar. 
TARGET HANDLING SYSTEM: The facility uses a new, custom designed target support 
system, emphasizing physical stability (no movement) and repeatable positioning (within 
mils). A sliding linear "bearing" rail system is used to achieve mechanical and 
repositioning stability. No other RCS facility in the world uses this approach. 
RADAR "BACKGROUND" LEVELS: Radar sensitivity is 2 to 3 orders of magnitude 
lower than "industrial" compact RCS ranges. 

UNIQUE TO: The Advanced Compact RCS range is unique not only to US., but the 
world as well. No other facility combines the efficiency, size, frequency coverage, and radar 
sensitivity available to this facility 
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FACILITY TYPE: Device and Semiconductor Research 

PURPOSE: 
Research on compound semiconductors and semiconductor structures, 

advanced microwave, high speed digital and novel electro-optic devices 

FACILITY NAME: 
Device Research Laboratory 

PRIMARY CAPABILITIES: 
Theoretical and experimental research on III-V semiconductor structures 

and devices; development of advanced electronic and electro-optical devices 

Extensive theoretical and experimental growth and characterization of 
electronic and optical properties of III-V materials and devices 

SPECIAWUNIQUE CAPABILITIES: 
Molecular beam epitaxy of components of gallium, indium, aluminum, 

arsenic and antimony; ion implantation; metal and dielectric deposition 

Reactive ion etching; nanometer lithography; modeling of device physics 

Conventional and rapid thermal annealing; scanning electron microscopy 
and electrical research 

INSTRUMENTATION: 
JEOL 5 DIIU-A e-beam; Varian 360 and GEN 11 MBE; full complement of 

conventional semiconductor process equipment 

Time resolved high resolution photoluminescence; photoreflectance; Hall 
measurement apparatus; Fourier transform infrared spectroscopy 

UNIQUE TO: The feedback controlled Molecular Beam Epitaxy portion of the Device 
Research Laboratory is the only Government facility with in-situ sensors for s t a t~ f - the -  
art electron device growth parameter control and monitoring. This unique crystal growth 
technique provides the capability to accurately control pracess yeild, throughput, and 
hence, fabrication cost reduction for a wide range of electron device structures. 
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FACILITY TYPE: Microwave/Millimeter Wave 

PURPOSE: 
Design, fabricate and/or analyze microwave and millimeter wave electronic 

components and integrated circuits 

FACILITY NAME: 
MicrowavehIillimeter Wave Laboratory 

PRIMARY CAPABILITIES: 
Design and fabricate solid state devices and integrated circuits operating in 

the 0.1 to 100 GHz range involving IIyV compound semiconductor materials 

Device correlation analysis; microwave devicefprocess modeling; GaAs 
material evaluation 

Design, fabrication and research of GaAs MIMICs; research of general 
microwave/millimeter wave components 

SPECIAWUNIQUE CAPABILITIES: 
RF on-wafer research of MIMICs using a cascade automatic proberand HP 

8510 Vector network analyzer 

Overstress research of microwave devices and MIMICs 

RF evaluation of high temperature superconductors 

INSTRUMENTATION: 
PMI scalar network analyzer (140 GHz); HP 8510 vector network analyzers 

(0.1-75 GHz); Cascade on-wafer RF prober 

General purpose microwave/millimeter wave test equipment 

Computer-aided design workstations 
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FACILITY TYPE: Microelectronics 

PURPOSE: 
Design, fabricate and analyze microelectronic devices, integratedcircuits. Maintain a 

state-of-the-art computer aided design (CAD) facility 

FACILITY NAME: 
Microelectronics Computer Aided Design (CAD) and Research Facility 

PRIMARY CAPABILITIES: 
Very Large Scale Integrated Circuit (VHSIC) design 

Simulation, logic synthesis, VHSIC Hardware Description Language, layout 
synthesis, built-in-test synthesis, and automatic place and route 

Development of GaAs-based heterojunction field effect transistors, heterojunction 
bipolar transistors, and resonant tunneling devices 

High speed research of devices, circuits, and analog-to-digitalconvertem 

SPECIAWUNlQUE CAPABILITIES: 
Silicon compilation of integrated circuits 

Automated wafer parametric research; automated analog-to-digital converter 
research 

Reverse engineering of IC designs 

INSTRUMENTATION: 
Networked engineering workstations with design s o h a r e  from Mentor, Compass, 

Valid, Synopsis, and Analogy 

Electroglass 2001X Automatic Prober,Tek tronics DAS 9200 Logic Analyzer, HP4192 
Impedance Analyzer, HP4085 Switching Matrix, HP8181A Data Generator Extender 

Stanford Research Systems SR530 Lock-In Amplifiers, HP 8620C Sweep Oscillator, 
HP8180A Data Generator, HPSOSlA Rate Generator, HP8350B Sweep Oscillator 

6 
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FACILITY TYPE: Coherent and Non-Coherent Optical Device Research 

PURPOSE: Exploratory development of lasers, optical processing and control devices, 
optoelectronic integrated circuits, detectors and detector arrays 

FACILITY NAME: Opto-Electronic Research Facilities 

PRIMARY CAPABILITIES: 
Characterization and evaluation of laser and non-linear optical materials 

Optical device evaluation, including surface metrology, optical waveguide elements, 
optical logic and active optical processing evaluation 

Infrared and ultraviolet optical detector characterization, evaluation and 
optimization, including optical Fourier transform measurement facility 

SPECIAWUNIQUE CAPABILITIES: 
Optical excitation spectroscopy, time-resolved, for laser materials from 4 degrees 

Kelvin through elevated temperatures 

Absorption, fluorescence and transmission spectroscopy from Wthrough long wave 
infrared 

Interferometric and scatterometric surface analysis together with topographical 
surface microscopy for both insulating and conducting/semiconducting samples 

INSTRUMENTATION: 
Multiple spectrometers and spectrophotometers;laser sources from visible through 

long wave infrared (10.6 micrometers) 

Bidirectional reflectance distribution function measurement instrumentation for 4 
inch surfaces at 3 visible wavelengths; Zygo surface interferometer 

UNIQUE TO: The Optical Augmentation (OA) portion of the Opto-Electronics 
Laboratory is the only Government facility to measure extremely high resolution Optical 
Fourier Transforms needed in the characterization of return radiation from optical 
components. The multiplicity of wavelengths, level of dynamic range, and most 
importantly, the frequency -esolution capability combine in a one-of-a-kind experimental 
capability. 
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Autoclave Laboratory 

The W B C  autoclaves are the only ones within the federal government which are 
instrumented with intelligent process control hardware and software, and are capable of 
processing composite materials at 750°F and 200 psi pressure. For example, these are the 
only federal government autoclaves which can process the new Air Force resin AFR700B 
using Qualitative Process Automation (QPA) process control. 
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Carbon-Carbon Processing Laboratory 

The WLMLBC carboncarbon laboratory is the only DOD carbonization facility which 
can process carbonearbon material using intelligent process control, using acoustic 
emission, multiple temperature monitoring, and ~nfrared in-situ monitoring. The 
carbonization facility is equipped with an incinerator for environmentally safe operation. 
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Dielectric Measurements Laboratory 

MISSION: Support the research and development of materials and processes for antenna 
window, radome and other electromagnetic applications, 

CAPABILITIES: Coaxial line measurements of complex permittivity and permeability to 9 
GHz at room temperature and complex permittivity from 33-4.9 GHz at temperatures up 
to 1800'F in vacuum 

EQUIPMENT: APLASAQ 14 coaxial line; High Temperature Dielectric Systems (includes 
furnace, waveguide, sample support, and controlling/data collecting computer) 

The Nonmetallic Materials Division of Wright Laboratory's Materials Directorate 
researches and develops new materials and processes for antenna windows and radomes for 
extreme environments (up to 4000°F). This characterization facility assists in the 
development by performing accurate dielectric transmission and loss properties for these 
materials at temperatures up to 1800°F). . 

This facility is unique to the U.S. The dielectric measurement system described was 
specifically designed for the evaluation of dielectric materials for use in extreme 

w environments. 
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Molecular Beam Epitaxy (MBE) Laboratory 
w 

MISSION: Supports development of new electronic and electromagnetic materials and 
their processing technology 

EQUIPMENT: Two MBE Machines; Ultra-high Vacuum Chamber; Auger Electron, X- 
ray Photo-electron, Ion Scattering, and Secondary Ion Mass Spectroscopy; Scanning 
Tunneling M i c m p e ;  In-situ Optical Probes 

CAPABILITIES: Grow Single Crystal Films; In-situ Analysis and Control of Film 
Growth; Contaminant Free Analysis of Film Surface 

Wright Laboratory's Materials Directorate is responsible for the development of new 
electronic and electromagnetic materials and their processing technology for use in a wide 
range of Air Force applications. 

Many of these applications require defect free, single crystals of semiconductor material. 
Some applications require very thin, multiple layers of different materials grown so that the 
crystal lattices (the three dimensional array of atoms that form the materials) are perfectly 
aligned. Molecular beam epitaxy is a very effective method to grow thin films of these 
materials. 

This process grows films of the materials of interest under carefully controlled conditions 
that achieve near perfect positioning of the atoms. The result is a material that is a single 
crystal with only a very small number of defects (impurity atoms, misalignment the atom 
stacking, missing atoms or improper positioning of the atoms in a compound). The 
materials are grown under ultra high vacuum conditions with pressures as low as 10-11 
Torr (10 trillionths of one millimeter of mercury). 

The Materials Directorate's Molecular Beam Epitaxy facility includes two MBE machines 
that have unique capabilities. One machine permits the material samples to be moved, 
under the ultra high vacuum, from the growth chamber to another chamber where the 
sample can be analyzed The four surface analysis methods available are: Auger Electron 
Spectroscopy, X-ray Photo-electron Spectroscopy, Secondary Ion Mass Spectroscopy, and 
Ion Scattering Spectroscopy. These analysis tools permit scientists to determine the 
chemical state of elements present on the surface of the material samples. The second 
machine lets scientists observe the film growth process and determine the film's 
composition, quality and thickness. It also has a Scanning Tunneling Microscope with very 
high resolution so that individual atoms can be seen and moved on the surface to achieve a 
desired arrangement. The second machine's capabilities are tailored to investigate 
processing science problems and parameters to improve the performance, quality and y i ~ "  " 
of devices produced by the MBE method. 
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Molecular Modeling Laboratory 

The Polymer Branch computational chemistrylmolecular modeling laboratory is unique 
within the DOD. It provides a well rounded spectrum of methodologies ranging from full 
blown ab initio codes to semi-empirical and molecular mechanics codes. Large and small 
chemical systems can be handled. Additionally, several custom capabilities exist including, 
Hatree-Foch based molecular dynamics and state-of-the-art (probably unique in the U.S.) 
ab initio correlated post Hatree Foch crystal orbited software. 
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Polymer Physics Experimental Laboratory 

The Polymer Optoelectronics Physics Laboratory contains a unique assortment of 
experiemental equipment devoted solely to polymer research. While many comparable 
items are found in the outstanding semiconductor research laboratories, it is extremely rare 
to see them dedicated in one location for studying the electrical conductivity, 
photoconductivity, electrolurninescence and nonlinear optical properties of polymers alone. 
This include electronic and ionic conductivity, time-of-flight mobility, photoconductivity 
action spectra, photoconductive decay time, electroluminescence, photoluminescence and 
absorption spectra, all as a function of temperature from 400k to IOk. In the optics area, 
there is ellipsometry, Brewster angle, absorption spectroscopy and waveguide coupling for 
measuring refractive index and optical attentuation losses. For second-order nonlinear 
coefficient there is 2nd harmonic generation and E-0 coefficient from the nonlinear 
waveguide response. We know of no other government laboratory with such a wide 
varieety of experiements devoted solely to polymer optoelectronic physics. 
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Polymer Characterization 

The polymer characterization facility consists of a combination of tools and skills unique to 
DOD. The facility provides the ability to determine the figure of merit for very small, 
research scale polymers, specifically for high temperature, structural, nonlinear optical or 
conducting polymer applications. 
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Fi ber/Film Fabrication Laboratory 

The Polymer Branch of the Materials Directorate has equipment that provides a unique 
capability within the DOD for processing high strength, high thermal stability polymers 
into fibers and films. These polymers are wet spun from solution in highly acidic solvents 
and the processing equipment has therefore been specially fabricated to resist corrosion. 
Other laboratory scale facilities for fabricating research quantities of this class of materials 
are unavailable elsewhere in the DOD. 
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Polymer Synthesis Laboratory 

Synthetic laboratory facilities at WWMLBP are unique since it is the only DOD laboratory 
that has equipment to carry out large scale pol ycondensations in highly corrosive solvents. 
These solvents, such as polyphosphoric acid and methanesulfonic acid require special 
reactors fabricated from Hastology C steel, all custom manufactured from MLBP. This 
equipment is utilized for the preparation of new high performance polymers used in Air 
Force high temperature applications. 
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Morphology Laboratory 

The Polymer Branch morphology facility is a unique DOD facility. It is well equipped for 
x-ray characterization of polymer specimens and single crystal and polycrystalline 
materials and includes numerous standard equipment items and several custom designed 
capabilities. Three rotating anode x-ray sources, two four-circle diffractomem for polymer 
work, numerous cameras, an automatic single crystal diffractometer, a scanning electron 
microscope, and state-of-the-art modeling are available. 
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Space Combined Effects Primary Test and Research Equipment Facility (SCEPTRE) 

MISSION: Evaluate the effects of space exposure on thermal control materials 

12 - 
CAPABILITIES: Vacuum: 5 x 1 0 ~ ~  Torr; Electron: 10 e /em/sec @ up to 20 KeVs; 
Ultraviolet 1 to 3 EWS; and Temperature: 80' to 150°F 

EQUIPMENT: High Vacuum Chamber; Electron and W Sources; Spectrophdometer 

The Nonmetallic Materials Division of Wright Laboratory's Materials Directorate 
researches and develops new coatings and lubricants to meet varied current and future Air 
Force requirements. One of those requirements is the need for stable coatings to control 
the temperature of deployed space system components. 

To study the effects of space exposure on thermal control materials, the Directorate 
established a space simulation facility in the mid-1960s that has evolved into the current 
Space Combined Effects Primary Test and Research Equipment (SCEPTRE) Facility. It 
allows in-situ measurements of changes of thermal control materials' solar absorptance 
during exposure to simulated space environments. Correlation of experimental results 
from SCEPTRE with operational experience has established the validity of these simulated 
space environment studies. 

Researchers in the facility can subject material samples to controlled combined 
environments of high vacuum, electron flux, ultraviolet radiation and temperature that 
simulate operation in space. Sample reflectance, temperature and outgassing can be 
measured in-situ. Modern automatic control, data collection and analysis equipment are 
integrated with the facility to enhance its capabilities. 

Up to 5 samples can be placed in a sample folder and placed in the facility's vacuum 
chamber that can be evacuated to pressure in the range 5 x 10-7 to 5 x 10-8 Torr. The 
sample temperatures can be controlled within the range 80" to 150" F. Two electron guns, 
each capable of generating fluxes up to 1012 electrons per square centimeter per second 
with energies up to 20 KeV, can be directed upon the samples. Samples can be exposed to 
equivalent solar ultraviolet radiation with intensity in the range 1 to 3 EUVS. Reflectance 
measurements in the 200 to 2,500 nanometer range are made using a spectrophotometer 
coupled to an integrating sphere by a fiber optic link. The integrating sphere captures all 
of the reflected light and enables measurement of the total amount of reflected radiation 
Multiple samples can be evaluated simultaneously. 

This facility is unique to the DoD due to the integrated capability to evaluate materials 
samples in a high vacuum space environments with simrlsted space radiation (electrons, 
solar ultraviolet) with analysis of reflected radiation usiilg an integrating sphere 
spectrophotometer. 
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Aircraft Hydraulic Fluid Pump Test Laboratory 

This laboratory is unique in the U.S. because it has the capability to evaluate the 
performance of hydraulic fluids in a highly instrumented and computerized stand in actual 
aircrafk hydraulic pumps utilizing very small quaniities of experimental fluids. The stand is 
capable of stressing these fluids under wide ranging conditions of temperature (up to 350 
'F) and pressure (up to 8,000 psi) in all important regimes of lubrication. 
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Lubricant Traction Apparatus Laboratory 

The Lubricant Traction Apparatus is unique in the federal government because it has an 
operating temperature capability up to 370 'C with disc rotational speeds up to 25000 rpm 
using small lubricant sample sizes >I50 mL The apparatus is currently in the final stages of 
a >$250,000 upgrade. 
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FACILITY TYPE: Elastomer Characterization 

PURPOSE: 
Formulate and evaluate elastomeric materials (seals and sealants) for Air 

Force applications 

FACILTTY NAME: 
Elastomers Facility 

PRIMARY CAPABILITIES: 
Elastomer compounding in various sizes (micro, 3x5,8x12,8x15 rubber mills) 

Elastomer curing and post curing (two 50 ton and one 10 ton presses; four 
ovens with 600 degF capability) 

Fluid aging of elastomers (low temperature and explosion proofovens) 

Dynamic research of O-ring and special design seals (8000 psi, 350 degF 
capability) 

SPECIALLJNIQUE CAPABILITIES: 
Only facility currently capable of research candidate seals for 

chlorotrifluoroethylene hydraulic fluid at 350 degF w 
Measurement of drag force and correlation with seal designs 

Wide frequency range of dynamic seal research (20 Hz to .O1 Hz; .O1 to 2.50 
inch stroke; both rod and piston seal test cells available 

INSTRUMENTATION: 
Instron Model 1102 and 4201,1100 and 5000 Ib Tensile Testers,computer 

automated 

Two MTS Model 810 test cells for seal research 
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Mass Spectrometry System Laboratory 

The Mass Spectrometer System is unique in the federal government because it has the 
capability to accurately determine sample masses to 10,000 atomic mass units using a 
variety of magnetic sector analysis techniques, such as, electron impact, chemical 
ionization, etc. by being directly coupled to a gas chromatograph for the analysis of volatile 
samples and to a supercritical fluid chromatograph for the separation and analysis of 
nonvolatile samples. 
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'm" Optical Measurements Laboratory 

MISSION: Accurately and precisely measure the optical properties of materials as a 
function of wavelength, angle, temperature and polarization. 

CAPABILITIES: Directional Hemispherical Reflectance (0.25-14 microns, 4 5 T  to 
+450°F, norma) to 70" angle of incidence); Bidirectional Reflectance (DRDF) (0.25-14 
microns and 5 laser wavelengths (0.325,0.6328,1.06,3.39, and 10.6 microns; full 
hemispherical coverage, laser retroreflection, 165°F to +450°F broadband, room 
temperature laser wavelengths); Directional Emitance (3-14 microns, RT to +450"F, 
grazing angles); and Transmission (0.185-14 microns, mom temperature) 

EQUIPMENT: Perkin-Elmer Lambda 9 W-VIS-NIR Spectrometer w/integrating sphere; 
Bomem DA-3 Fourier Transform Infrared (FI'IR) Spectrometer wfintegrating sphere; 
Laser Bidirectional Scatterometer (custom designed and built by TMA Technologies; 
Broadband Scatterometer (custom designed and built by TMA Technologies; and 
Directional Emissometer (custom designed by Systems Research Laboratories) 

The Nonmetallic Materials Division of Wright Laboratory's Materials Directorate 
researches and develops new materials and processes to modify the optical characteristics 
for a variety of AF systems. To develop these materials efficiently, accurate 
characterization techniques are required to measure ultraviolet, visible, and infrared 
absorption, reflection, and transmission characteristics. 

This facility is unique to the U.S. This is the only optical characterization facility that can 
perform broad band, accurate optical characterization of materials that have modified 
optical properties. Please contact the point of contact for additional information. 
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Laser Deposition Tri bology Laboratory 

MISSION: Research and develop thin-film coatings for use on surfaces that are susceptible 
to friction and wear 

CAPABILITIES: Laser deposition of thin-film coatings with accurately controlled 
chemical, mechanical, friction and wear properties; Analyze changes of film properties and 
behavior during wear analysis. 

EQUIPMENT: Pulsed Excimer Laser; High Vacuum Deposition Chamber; X-ray 
Photoelectron Spectrometer; X-ray Diffraction Spectrometer; Raman Spectrometer 

The Nonmetallic Materials Division of Wright Laboratory's Materials Directorate 
researches and develops new coatings and lubricants to meet varied current and future Air 
Force requirements. One approach being pursued is the use of a laser and vacuum 
chamber to make stable thin-film coatings with tailored friction and wear characteristics 
for use as surfaces on material components that are susceptible to friction and wear. 

The Laser Deposition Tribology Facility engineers and designs thin-film coatings with 
specific properties, makes the films under accurately controlled process conditions and 
analyzes their chemical, mechanical, friction and wear properties. This ensures the films 
have the desired properties to meet the application's requirements and that identical high 
quality films can be reproduced in a manufacturing environment, 

In the lab, film coatings are produced on sample surfaces by shining a beam of light 
.I pulses produced by an excimer laser on the material to be deposited on the sample surface. 

Both the deposition material and the surface to be treated are inside a vacuum chamber. 
The material is vaporized and condenses as a film on the sample surface. Film thickness 
and a number of other parameters are monitored during the deposition process and used to 
control the properties of the deposited material. Some of the control parameters include 
laser energy per pulse, pulse rate, time of exposure, temperature of the sample surface, 
vacuum and type of gases and the rate they are admitted to the vacuum chamber during 
the deposition process. 

After the films have been deposited, they are analyzed to determine their chemical 
properties, crystal structure, thermal properties and mechanical properties. The lab uses 
X-ray photoelectron spectroscopy, X-ray diffraction spectroscopy and Raman spectroscopy 
to analyze the films. Many other analytical tools are available and used to support the 
tribology research and development conducted in the laser deposition facility. 

After the films have been analyzed they undergo a wear and friction process using a 
unique tribometer that is operated within the Raman spectrometer. This novel tool 
permits observation of chemical property changes that occur during wear. 

This facility is unique to the U.S. due to the integration of Raman spectrometry to analyze 
chemical property changes during wear and friction studies. 
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Ceramic Composite Research Laboratory 

MISSION: Research, development and transition of ceramic matrix composites for high 
temperature applications 

CAPABILITIES: Chemical Synthesis of Precursors; Fiber Coating (Sol-gel, CVD, etc); 
Specialized Composite Processing, Characterization, Research, and Analysis 

This lab performs research and development of ceramic composite materials for high 
temperature applications on Air Force and commercial systems. Its purpose is to form an 
understanding of ceramic matrix composites, develop and transition them to high 
temperature structural, electronic, low observable, and space-based applications. 

The lab's wide range of capabilities include: chemical synthesis of ceramic precursors, 
fiber coating (sol-gel, chemical vapor deposition, and solution), composite processing and 
fabrication (filament winding, tape casting, hot pressing, pressure/vacuum infiltration, 
etc), and powder and composite characterization (thermal analysis, particle size, density, 
creep, optical and electron microscopy). In addition, specialized composite studies and 
analyses can be performed, including the determination of interface properties and 
ambient/high temperature tension and flexure research. 

This facility contains a wide range of state-of-the-art equipment. Included is a custom 
designed interface apparatus for fiber pushout research on monofilament and textile fiber 
ceramic and metal matrix composites. A patent has been applied for, and a CRADA has 
been signed, to commercialize this apparatus. The facility contains a custom made sol-gel 
(solution) fiber coater for coating of monofilaments and fiber tows. Both the apparatus 
and the tow coating technique are patented and negotiations are pending for commercial- 
ization. This facility also has a custom designed CVD (Chemical Vapor Deposition) fiber 
coating apparatus and an automated Rigaku X-ray diffractometer with high temperature 
furnaces. There are apparatus for the characterization of ceramic powders (particle size 
analyzer, pycnometer, BET for surface area measurement), including a combined Thermal 
Gravimetric AnalysisfDifferential Thermal Analysis/Mass Spectrometer for thermal 
characterization of ceramic and preceramic powders. Also available in this facility are tape 
casting apparatus, numerous furnaces for high temperature processing (room temperature 
to 2500°C in vacuum or inert atmosphere, to 2000°C in air, and to 1800°C in specialty 
atmospheres), a spray dryer for preparation of ceramic powders, a cold isostatic press 
(30,000 psi), two vacuum hot presses with 4" x 4" capacity and temperatures up to 2500'C, 
an Instron 8562 creep frame with tungsten vacuum furnace for creep analysis to over 
2000°C, and several screw driven and servo-hydraulic frames with appropriate tooling and 
in some cases furnaces and vacuum/atmosphere chambers for tension, compression, and 
flexure analysis up to 1700°C. 

*,  This facility is unique to the DoD due to the integrated ability to characterize the interface 
1 

between ceramic fibers and matrices. 
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Experimental Materials Processing Laboratory (EMPL) 

MISSION: Provides materials processing expertise and leadership for the large scale 
introduction of new aerospace materials 

FACILITIES: 8,000 Square Feet; Arc and TIG Welding; Heat Treating; Data Acquisition 
Support; Process Modeling, and Casting 

EQUIPMENT: Arc and Induction Melters; 1,000-ton Forging Press; 700-ton Extrusion 
Press and Rolling Mill 

Wright Laboratory's Materials Directorate is responsible for the development of materials 
and their processing techniques to meet the needs of future Air Force systems and 
improvements of systems that are currently deployed. An Experimental Materials 
Processing Laboratory (EMPL) has been established within the Materials Directorate's 
facilities to accomplish the materials processing portion of the effort, 

The EMPL is the only facility of its kind known to exist. It incorporates many beyond 
state-of-the-art materials processing capabilities. This laboratory is fully committed to 
materials processing research and the development of advanced materials processing 
methods and techniques. 

The EMPL occupies 8,000 square feet of contiguous space and has equipment to melt, cast, 
forge, extrude, heat treat, and join materials. The EMPL also includes computer work 
stations capable of modeling deformation, solidification and densification processes. In 
addition, the computer modeling work stations can be used to control the parameters used 
by the equipment during processing experiments. 

The processing machinery includes: vacuum arc melters, vacuum induction melter, rolling 
mill, 1000-ton forge press, 700-ton extrusion press and powder evacuation facility. These 
processing machines are fully instrumented to provide computer control and automated 
data collection functions. 

Many new materials react adversely with air and moisture at the elevated temperatures 
required for processing. Support facilities are available to process these materials in sealed 
containers or under vacuum conditions. After processing, the sealed containers are 
removed leaving the processed material free from contamination. 

This facility is unique to the federal government, The computer controlled and 
instru~ented high temperature forging, pressing, and extrusion capability with 
"prooiiction" size capacity is not replicated within the federal government. 
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Micros trudural Characterization Laboratory 

MISSION: Perform microstructural characterization on conventional and advanced 
aerospace materials 

CAPABILITIES: Analytical Electron Microscopy; Quantitative Metallogra phy ; 
Compositional X-ray Analysis; Fractographic Analysis of Metallic and Intermetallic Alloys 
and Composites 

EQUIPMENT: Scanning Transmission Electron Microscopes; Scanning Electron 
Microscopes; Electron Probe X-ray Microanalyzers; Optical Microscopes, and 
Spectrophotometers 

The Metals and Ceramics Division of Wright Laboratory's Materials Directorate 
performs microstructural characterization on a variety of conventional and advanced 
aerospace materials emerging from Air Force exploratory research programs. This 
research is performed to better understand basic material science phenomena by using 
analytical electron microscopy and quantitative metallographic techniques. 

To characterize microstructures of advanced research materials, the Directorate 
established the Microstructural Characterization Facility. This facility specializes in 
analytical electron microscopy for determining the orientation, volume fraction, crystal 
structure, and chemistry of microscopic phases. It also performs quantitative 
metallography for determining macroscopic grain size, shape and volume fraction of 
primary phases. Microscopic analysis capabilities include transmission and scanning 
imaging and electron diffraction on metallic and intermetallic alloys, metal matrix 
composites, organic matrix composites, and ceramic matrix composites. This facility is also 
capable of compositional X-ray analysis, including both energy dispersive and wavelength 
dispersive spectroscopy, and fractographic analysis to determine the failure mechanisms of 
research materials. 

Researchers working in the Microstructural Characterization Facility have access to a 
variety of equipment including transmission and scanning electron microscopes, electron 
probe X-ray microanalyzers, and optical microscopes. The facility includes two JEOL 
scanning transmission electron microscope. (models 2000FX and 100CX) with accelerating 
potentials of 200 and 100 kilovolts, respectively, and resolution down to 0.4 .nanometers for 
both. Two 25 kilovolt scanning electron microscopes (Leica Model 360FE and Hitachi 
Model S900) with resolutions of 1.5 nanometers (Leica) and 0.7 nanometers (Hitachi). This 
facility also contains two JEOL electron probe X-ray microanalyzers, models 840 and 733, 
both with a resolution of 7.0 nanometers and accelerating potentials of 40 kilovolts (840) 
and 50 kilovolts (733). Accessories for analytical electron microscopy include hot and cold 
stages, energy dispersive X-ray spectrometers, electron energy loss spectrometers, back 
scatter electron detectors, and computer controlled data collection and analysis equipment. 
Six optical microst-pes are also available (Reichert- Jung, Olympus, Leitz, and Nikon) with 
polarized light, d a r  r field, and Normarski contrast capabilities. 
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Computational Materials Science Laboratory 

The computational materials science facilities in the ML are unique to the DOD. We do 
molecular design, not only with a connection to very large computational facilities, but 
with near real time feedback with a virtual reality visualization system. Soon this 
capability will be enhanced by the addition of connection to a large massively parallel 
computation computer from ARPA. No other facility in the world gives the chemical 
designer the ability to design molecules and watch their interaction in near real time. 
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Optical Materials Synthesis Laboratory 

The optical materials synthesis facility is unique to the DOD in that it houses the ability to 
design and synthesize unique optical responsive molecules using both traditional chemical 
and biochemical techniques. We regularly make new molecules for laser hardening by 
combining the best attributes of polymers and optically labile molecules (chromophores). 
This results in the ability to develop new classes of optically sensitive materials for laser 
hardening. 
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w Laser Hardened Materials Evaluation Laboratory 

MISSION: Research and evaluate laser effects on advanced materials for future aerospace 
systems 

FACILITIES: 15,000 Square Feet; Machine Shop; Photdideo Capabilities; Diagnostic 
and Data Acquisition Support 

EQUIPMENT: 15 kW Continuous Wave CO2 Flat-top Laser; 150 kW Continuous Wave 
C02 Flat-top Laser; Mach 0.05 to 2.0 Wind Tunnels; Space Simulation Chambers; Tensile 
Test Machine 

Wright Laboratory's Materials Directorate is responsible for development of laser-resistant 
materials and evaluation of laserlmaterial interactions on advanced materials for future 
aerospace systems. To support these responsibilities, the Laser-Hardened Materials 
Evaluation Laboratory (LHMEL) Facility was established. 

In 1976, a 15 kW continuous wave carbon dioxide Electric Discharge Coaxial Laser 
(EDCL) was constructed for the Materials Directorate. Since its construction, it has been 
in constant use for the development of laser-resistant materials and the evaluation of 
laserlmaterial interactions. The design and construction of a 150 k W  continuous wave -w carbon dioxide EDCL was completed in 1988. It provides materials research capabilities 
over a dynamic range of laser powers, spot sizes, and material or component sizes. 

On-site personnel are assigned to each program based on skills-mix required. The skills 
available cover the following engineering and technical areas: computer systems, 
designldrafting, electrical/electronics, electro-optics, optics, materials analysis, mechanical, 
and design of experiments. There is also an on-site machine shop that fabricates research 
equipment and an electronics shop that does troubleshooting, simple calibrations, and 
breadboard designlfabrication. Photographidvideo coverage is also available. Wind 
tunnels are available for the 15 kW and 150 kW lasers. The 15 kW laser e n d  tunnel 
simulates Mach 0.05 to 0.9. The 150 kW laser wind tunnel simulates Mach 0.1 to 2.0. Four 
vacuum chambers are available, ranging from 30" to 22' in diameter. The LHMEL 
Facility also has tension/compression and beam slewing capabilities. Facility users can be 
provided with data in the form of one-half inch magnetic tape, 5-1/4" floppy disks, color or 
black and white plot, tabular data, or RS-232 interface. 

This facility is unique to the U.S. This is the only 150 kW continuous wave laser with the 
ability to evaluate materials performance in an aerody. nic environment.. 
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One Kilowatt Laser Laboratory 

MISSION: Research and evaluate laser effects on materials and provide technical 
demonstrations on laser uses 

CAPABILITIES: Laser-Material Interaction; Characterization of IR Optical Materials; 
Hardening Device Evaluation; Precision Machining; Technical Demonstrations 

EQUIPMENT: 1 kW Continuous Wave, C02 Gaussian Laser Operating at 10.6 microns; 
Computer Controlled Machining Table; 4'xSt Optical Table with Enclosed Fume Hood 
Area; Computer Aided Design Work Station 

Wright Laboratory's Materials Directorate is responsible for the development of laser- 
resistant materials and evaluation of laser effects on advanced materials for future 
aerospace uses. To help support these responsibilities, the 1 Kilowatt Laser Lab was 
established in 1975. 

The lab consists of a 1 kilowatt carbon dioxide industrial laser, a computer controlled 
machining table, a 4'x8' optical table with an enclosed fume hood area, and a Computer- 
Aided Design (CAD) work station. The laser operates in the continuous wave mode with 
Gaussian spatial intensity distribution. 

The lab performs laser-material interaction studies, characterizations of infrared optical 
materials, hardening device evaluations, precision machining of various materials for use in 
Air Force research projects and technical demonstrations on laser capabilities. 

Each year, more than 1,000 people tour the facility. Demonstrations introduce laser 
capabilities to school-age groups and help interest them in science related fields. Industry 
representatives have used the facility to evaluate the use of lasers in machining operations 
before purchasing expensive production equipment for their factories. 
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Magneto-Optical Semiconductor Analysis Laboratory 

The facility is capable of performing high resolution optical absorption measurements on 
semiconductors and also infrared cyclotron resonance using an attached superconducting 
magnet (9T). Wavelengths through the visible to 1,000um are accessible. The sample 
temperature can be varied from RT to below 43K. 
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Near and Far Infrared Photoconductivity Laboratory 

This facility has been totally designed and built in-house for optimum performance to 
measure the specific photosensitive materials undergoing R&D by the Air Force. It is 
used to analyze bulk photoconductors, photovoltaic detectors, as well as quantum well 
and superlattice structures. The spectrometer covers from the near infrared to 50um and 
the temperature can be varied from 10K 
to RT. 
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Nonlinear Optical Characterization Laboratory 

The Non-Linear Optical (NLO) characterization laboratory combines the best attributes 
of classical optical research facility with the ability to analyze prototype laser weapon 
defense devices. In this way we short circuit the time required to transition from basic 
research through the engineering development cycle. This lab therefore results in a 
unique ability to rapidly respond to new materials opportunities and field level demands 
for laser protection. 
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Pulsed Laser Deposition Facility for the Growth of HiTemp Superconductivity and 
Semiconductor Films Laboratory 

This facility has been designed and assembled to specifically address AF materials 
requirements. It consists of a pulsed YAG:Nd laser and two pulsed excimer lasers, several 
chambers designed for depositing films of different materials, an analysis chamber for 
in-situ Auger and XPS analyses of depositions, and chambers for plume diagnostics, e.g. 
timesf-flight mass analyses. 
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Superconductivity Materials Characterization Laboratory 

The AC magnetic susceptibility measurement facility has been designed and built inhouse 
to maximize the sensitivity and resolution of thin film analyses. It covers temperatures 
from 4.2K to RT and automatically varies the probe field by two orders of magnitude at 
each temperature. This is supplemented by high sensitivity transport and microwave 
measurement facilities. 
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Analytical Chemistry Laboratory 

MISSION: Provide timely solutions through chemical analysis to metallic and nonmetallic 
materials issues 

EQUIPMENT: Mass Spectrometry; IR, Emission Spectroscopy; X-ray Diffraction; Micro 
Elemental Analysis; and Atomic Absorption 

CAPABILITIES: Wide range of analyses supporting research and development, failure 
analysis and system maintenance 

The Analytical Chemistry facility was established to provide timely chemical analysis of a 
diverse range of materials (metallic and nonmetallic) for the Air Force and other 
organizations. This facility performs quick reaction, on-site problem solving of unique, 
complex material compositions. Analytical support is provided primarily to Air Force 
interests such as fundamental research, materials development, failure analysis, accident 
investigation and materials maintenance for current systems. 

In the past ten years more than 30,000 analyses have been performed in this facility. They 
have included routine elemental analysis of research polymers and novel metal alloys, 
identification of residues and analysis of components from aircraft mishaps, analysis and 
identification of failed materials ranging from plastic face shields to brake pads, 
qualification of stock metal alloys prior to use in fabrication, identification of unknown 
materials ranging from deposits on aircraft turbine blades in Saudi Arabia to residues in 
air handlers for Wright Laboratory facilities maintenance, and analysis of coating 
materials for foreign and domestic aircraft. 

The Analytical Chemistry Facility has multiple research capabilities and a wide range of 
equipment. In house instrumentation and technologies available are: microscopic Fourier 
Transform and Dispersive Infrared Spectrometry, X-ray Fluorescence Spectrometry, High 
Pressure Liquid Chromatography and Gel Permeation Chromatography, Inert Gas Fusion 
for carbon, sulfur or oxygen and nitrogen in metals, X-ray Diffraction, Atomic Absorption 
Spectrometry, Wet Chemical analysis methods, Inductively Coupled Argon Plasma 
Spectrometry, rapid combustion analysis for carbon, hydrogen, nitrogen and oxygen, Gas 
Chromatography-Mass Spectrometry and UV-Visible Spectrometry. Engineers in the 
Analytical Chemistry Facility also have access to other facilities and experts in the 
Materials Directorate and to other Directorates within Wright Laboratory, 
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Structural Failure Analysis Laboratory 

'Irr 
MISSION: Analyze and determine causes of structural failures in operational Air Force 
systems 

CAPABILITIES: Investigate any failure including those related to fatigue, overload, 
corrosion, high temperature oxidation, stress rupture, process or manufacturing problems 

EQUIPMENT: Optical Microscopes; Electron Microscopes; Thermal Testing Devices; 
Metallographic Equipment 

The Systems Support Division at Wright Laboratory's Materials Directorate provides 
quick-reaction support to Air Force product centers and air logistics centers to help solve 
materials related problems that occur in operational Air Force systems. The Metallic 
Structural Failure Analysis Facility was established in 1960 by the Directorate to perform 
failure analysis and research of structural materials. This facility is used to identify the 
cause of failure of metallic components. Some specific types of these failures include 
fatigue, overload, stress corrosion, excessive wear, chemical corrosion, high temperature 
oxidation, and stress rupture, which are often the result of material, processing or 
manufacturing problems. 

Capabilities of the Metallic Structural Failure Analysis Facility include in-depth failure 
analysis of metallic structures and expertise in physics of failure and fracture mechanisms 
in conventional and emerging materials. The primary function of engineers in this facility 
is to perform structural failure analysis on subsystems and components to determine 
material and manufacturing process deficiencies. In addition, these engineers provide 
technical consultation on materials and manufacturing issues for acquisition and logistics 
programs, conduct research and development programs addressing physics of failure 
phenomena and materials problems, support technology transition programs, and help Air 
Force aircrafl maintenance depots develop new structural maintenance and repair 
processes. 

The facility's equipment includes state-of-the-art optical microscopes; conventional, 
large stage and low vacuum scanning electron microscopes; wavelength and energy 
dispersive spectrometer attachments; a transmission electron microscope; microhardness 
tester and complete metallographic equipment. Engineers of the Structural Materials 
Failure Analysis Group also have access to facilities and experts at other areas in the 
Materials Directorate and at other directorates within Wright Laboratory. 

This facility is unique to the DoD due to the integrated capability of photographic, 
nondestructive, optical and x-ray microscopy, chemical and thermal analysis, and material 
property evaluation. 
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Electrical and Electronic Failure Analysis Laboratory 

MISSION: Analyze and determine causes of electronic failures and assess 
electrical/electronic material and their manufacturing processes 

CAPABILITIES: Full range of electrical, environmental, surface, and microscopic 
analyses 

EQUIPMENT: Electrical Testing; Electron, Optical and Infrared Microscopes; Surface 
Analysis; Thermal Analysis 

Wright Laboratory's Materials Directorate provides quick-reaction support to Air Force 
product centers, air logistics centers, other government agencies, and industry to help solve 
materials related problems that occur in aerospace and ground systems. To provide that 
support in the areas of electronic hardware and equipment, the Directorate established the 
Electrical and Electronic Failure Analysis Facility in 1977. Its primary purpose is to 
characterize failures of electrical and electronic assemblies, evaluate and improve electronic 
materials, and develop specification requirements. 

Engineers at the facility perform failure analysis of sub-systems and components to 
determine materials and manufacturing process deficiencies; provide technical support on 
materials and manufacturing issues for acquisition and logistics programs; conduct w research and development programs addressing physics of failure phenomena and 
materials problems; support technology transition programs; and help Air Force aircraft 
maintenance depots develop new electronic maintenance and repair processes. 

The facility's equipment includes analog and digital electrical characterization and 
research equipment, imaging equipment, a real-time X-ray inspection system, leak 
detection equipment, and equipment for detecting and characterizing internal flaws in 
electronic equipment. Detailed inspection equipment includes an optical microscope, 
infrared microscope, and a scanning electron microscope for elemental X-ray analyses. 
Environmental evaluation and accelerated life studies are performed using temperature 
and humidity chambers, salt fog, and a thermal shock machine. Engineers of the 
EIectroniJElectrical Material Failure Analysis Group also have access to facilities and 
experts at other areas in the Materials Directorate and at other directorates within Wright 
Laboratory. 

This facility is unique to the federal government since the integrated capability of analog 
and digital electronic characterization and research equipment (many one of a kind); 
optical, infrared, ~ y d  scanning electron microscopy; and environmental research is not 
replicated in the 'us. 
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NDE Tomography Laboratory 

w 
MISSION: Study castings, composites and electronics using a nondestructive evaluation 
X-ray tool 

CAPABILXTIES: Conventional CT; Digital Radiography; Laminography; Dual Energy 
CT and Radiography 

EQUIPMENT: Tomoscopy CT System; LAMDE CT System 

The X-ray Computed Tomography (CT) Facility represents one of the Materials 
Directorate's many accomplishments in the research and development of Nondestructive 
Evaluation (NDE). CT can assist in improving manufacturing processes, extending part 
life, and reducing maintenance and repair costs. It is an exceptionally useful tool for 
inspecting castings, composites and electronics and offers the structural failure analyst a 
unique tool for inspecting service failures or manufacturing defects. 

The Wright Laboratory facility consists of two state-of-the-art, one-of-a-kind CT systems. 
These systems enable the Air Force to image and evaluate assembled components up to 600 
mm in diameter, as well as coupon-size samples of new materials. 

The larger system Laminographyhlual Energy (LAMDE) generates images with a 
resolution of 250 microns and provides chemical composition information. It provides four 
distinct radio-graphic inspection methods: Conventional CT, Digital Radiography, 
Laminography, Dual Energy CT and Radiography. LAMDE is a second generation 
translate-rotate CT machine. The LAMDE machine has some one-of-a-kind features that 
allow multiple capabilities, i.e. all four inspection techniques are on one machine with a 
detector scheme of unique hardware configuration. 

TOMO, short for the Tomoscope, the first microscopic industrial CT machine of the Air 
Force, is one of the highest resolution production industrial CT systems available today. It 
was installed in 1990 for the examination of coupon-size samples of new materials. This 
device has 25 micron spatial resolution, which is an order of magnitude better than the 
typical CT systems. This resolution allows for analysis of materials that heretofore 
remained a mystery. It can inspect objects up to 100 mm in diameter. This is s third 
genera tion, rotate only, data acquisition machine. TOMO currently can perform Digital 
Radiography, CT, and Laminography. Dual Energy CT and Radiography will be added in 
the future. 

This facility is unique to the United States. The combination of the "one of a kindw, 
LAMDE and TOMO capabili*'?~ are unprecedented in the US., if not the world. 
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clr 
FACILITY TYPE: Corrosionhdaterials Compatibility/Coatings 

PURPOSE: 
Corrosion research , materials compatibility, surface pretreatment, surface 

finishing, process chemicals, and aerospace maintenance chemicals 

FACILITY NAME: 
Corrosion Test Laboratory 

PRIMARY CAPABILITIES: 
Standardized research ; specification research 

Accelerated environmental simulation 

New material/process screening 

Multiple research capabilities; corrosion research and evaluation 

SPECIAL/UNIQUE CAPABILITIES: 
Three different forms of artificial weathering 

9 Accelerated aging capability (humidity, temperature extremes, fluid 
immersions) 

Accelerated corrosion research (salt spray, filiform, stress corrosion) 

INSTRUMENTATION: 
Extensive monitoring and processing of test parameter data andfinal result 

presentation 
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Rain Erosion Facility 

rr MISSION: Determine the susceptibility of advanced materials and coatings to rain erosion 
damage 

FACILITIES: Isolation Cell; Control Room; Variable Speed Whirling Arm; Controlled, 
Simulated Rainfall; Strobed Video Capability; Data Acquisition and Analysis 

CAPABILITIES: Operating speeds up to 650 miles per hour; Simulated rainfall of one 
inch per hour; Seven specimen configurations 

The Wright Laboratory Materials Directorate is responsible for new materials and coatings 
for all Air Force systems. Many of these materials and coatings are used on exposed flight 
vehicle (aircraft, missile and weapon) surfaces. Impingement of rain on these surfaces as 
they move through the air causes erosion damage. Rain erosion damage has been 
investigated for many years, but as new materials and protective coatings are developed, 
they must be studied to ensure that they provide the durability necessary to meet system 
life, reliability and maintainability requirements. 

The rain erosion facility can simulate constant rainfall of one inch per hour at speeds 
ranging from 0 to 650 miles per hour. Seven different sample configurations can be 
evaluated to simulate surfaces such as aircraft wings, radomes, nose cones, antennas, 
windshields, canopies, engine inlets, sensor windows and rotor blades. 

More than 33,000 sample. have been evaluated over the past 30 years to determine their 
rain erosion characteristics. This large database coupled with long-term, real-time 
experience has led to excellent correlation between the behavior predicted from the rain 
erosion studies and that experienced in operational use. The facility has established a high 
level of technical credibility, data reproducibility and user confidence. 

The rain erosion apparatus is a double arm, low drag coefficient, negative lift blade that 
is 8 feet in diameter and is attached to and spun by a vertical drive shaft connected to a 
variable speed drive. The specimens are attached to the leading edge tip sections of the 
rotating arm. A random pattern of water droplets is produced by four curved manifolds 
that contain 25 capillaries each. Calibrated rainfall, droplet size and rate are controlled by 
capillary diameter, water temperature and pressure. Rotating the specimen through the 
simulated rainfield produces an effect that accurately represents flight through falling rain. 

Documentation capabilities include strobed video coverage and data - including speed, 
duration, rainfall rate, droplet impact angle, specimen weight loss; changes in optical 
transmission properties (if applicable); post sample analysis to define failure type. 

This facility is unique to the federal government since this is the only capability to evaluate 
materials performance in an accurately simulated consivfent rain fall environments at 
speeds up to mach 1. 
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Engineering and Design Data Laboratory 

MISSION: Generate materials engineering data to support failure analyses and transition 
of new materials to users 

CAPABILITIES: Full range of mechanical properties can be measured from 450°F to 
+2000°F in air, inert atmosphere or vacuum 

FACILITIES: 9,000 square feet of laboratory; Wide range of mechanical property testing 
machines; Environmental control equipment 

Wright Laboratory's Materials Directorate is responsible for the development of new 
materials and the support of fielded systems for materials related problems and issues. The 
Directorate maintains a full range of modern facilities to rapidly and independently 
generate materials mechanical and structural data to support these responsibilities. This 
capability was established over 75 years ago and has constantly been maintained with 
state-of-the-art equipment and facilities to meet the technical challenges presented by 
emerging materials and systems technologies. 

The Engineering and Design Data Facility has the capability to measure material 
properties, including tensile, compression, bearing, shear, fatigue, fracture toughness, crack 
growth, creep, impact, stress rupture, and stress corrosion cracking. Many of these 
properties can be measured at temperatures as low as -450°F and as high as 2000°F in air. 
Specialized equipment is available to conduct some of the studies at up to 3000°F under 
vacuum or inert atmosphere conditions. Complex spectrum loading can also be 
accomplished for fatigue and crack growth investigation. 

The facility has 15 stations and occupies 9,000 square feet. It is staffed by seven 
government and nine onsite contractor technical personnel. Materials and mechanical 
engineering personnel are assigned to each evaluation based on the mix of technical skills 
needed. The facility is managed and operated by the Directorate's System Support 
Division, Materials Engineering Branch (WWMLSE). 

Documentation includes computer generated engineering and technical reports, still 
photographic and video coverage, and an indexed data base. 

This facility is unique to the US. due to the above capabilities. 
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Composite Structural Failure Analysis Laboratory 

MISSION: Analyze and determine causes of nonmetallic failures in operational Air Force 
systems 

EQUIPMENT: Nondestructive Testing; Optical Microscopes; Scanning Electron 
Microscopes: Chemical/Thermal Analysis; Mechanical Testing 

CAPABILITIES: Investigates failures related to material/manufacturing defects, overload, 
fatigue, impact, wear, moisture, overheating, and more 

The Composite Structural Failure Analysis facility was established in 1985 to provide. 
composite and non-metallic materials support to the Air Force and other organizations. 
The main purpose of this facility is to provide quick reaction response for identifying the 
cause of non-metallic component and sub-system failures. Analyses are conducted on 
organic and metal matrix composites, glass, ceramic, and polymer based components, 
coatings and adhesives. This facility can be used to investigate failures resulting from 
improper material selection, material/manufacturing defects, overload, fatigue, corrosion, 
wear, impact, moisture intrusion, overheating and other factors. 

Engineers conduct detailed, well documented, thorough investigations, with a final report 
provided to the customer at the end of the analysis. In addition to failure analysis support, 
this facility also conducts small in-house research projects to aid various investigative 
efforts in defining how defects affect material properties. Technical guidance in material 
and manufacturing processes is also provided to various agencies during system 
development, repair, andlor transition of new materials into older systems. Engineers in 
the Composite Structural Failure Analysis Facility also have access to other facilities and 
experts in the Materials Directorate and to other Directorates within Wright Laboratory. 

Facilities include photographic capabilities for documentation purposes; ultrasonics, X-ray 
and other nondestructive techniques for identification of non-visible damage; optical 
microscopes for high magnification and microstructural analysis; chemical and surface 
analysis equipment for identification of materials and contaminants; thermal analysis 
equipment for determination of material processing history; scanning electron microscopes 
for fractographic analysis; and environmental chambers and mechanical facilities for 
material property evaluation. 

This facility is unique to the DoD due to the integrated capability of photographic, 
nondestructive, optical and x-ray microscopy, chemical and thermal analysis, an -* material 
property evaluation. 
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High Temperature Materials Laboratory 

MISSION: Research and development of high temperature metallic and intermetallic 
materials for aerospace applications 

CAPABILlTIES: Materials synthesis and processing; Heat treating (in excess of 2,000°C); 
Mechanical and structural characterization (up to 1 JOO'C) 

EQUIPMENT: Crystallox MCGS-5 solidification processing system; Rigaku X-ray 
diffractometer; Mechanical frames with environmental chambers, furnaces, and tooling 

The High Temperature Materials Laboratory of Wright Laboratory's Materials 
Directorate is responsible for Air Force research and development of high temperature 
metallic and intermetallic materials for aerospace systems. This facility performs high 
temperature material synthesis and analysis. 

The primary capabilities of the High Temperature Materials Laboratory include materials 
synthesis, high temperature heat treating, high temperature mechanical characterization, 
and high temperature structural characterization. High temperature mechanical research 
can be performed in inert environments to temperatures as high as 1,500°C. Mechanical 
capability includes tension, compression, bending and creep. Solidification processing can 
be performed, including directional solidification and crystal growth, of reactive metals 
from ceramic less levitated melt. Additional capabilities include X-ray diffraction at 
temperatures up to 1,50O0C and heat treating in air or inert environments to temperatures 
in excess of 2,000°C. 

Equipment available to the High Temperature Materials Laboratory includes a Crystallox 
MCGS-5 multipurpose solidification processing system. The laboratory also includes a 
Rigaku automated, rotating anode source, high temperature X-ray diffractometer. 
Mechanical frames are available, outfitted with controlled environmental chambers, 
furnaces, and tooling for tensile, creep, bending, and compression analysis at 1,500°C. A 
range of other equipment is also available to this laboratory, including equipment in the 
Material Directorate's Microstructural Characterization Facility. 
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Composite Supportability Laboratory 

This lab is dedicated to evaluate, develop and transition to the "using" Commands, at 
both field and depot levels, the latest materials and processes (M&P), and equipment 
technology supporting advanced composite repairs and maintenance of airframe 
components. 

This facility contains advanced state-of-the-art equipment (prototypes) which will have 
major impact in future field and depot repair operations. The technology developed is 
directly transferred to the airframe repair school at Chanute AFB plus support to the Air 
Logistics Centers (ALCs) and Navy Air Repair Facilities (NARF's). No other lab in the 
Federal Government is designed to do this. 

If this facility were to close, R&D composites supportability M&P would essentially cease 
in the Aif Force. Some repair and critical design functions would continue at other AF 
sites but application oriented, short term implementation, quick response solutions to 
current repair problems would not be available to the troops. 
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Fluids and Lubes Laboratory 

This lab is dedicated to evduating, qualifying and transitioning new and better fluids and 
lubricants to AMC, ACC and AFMC. Other customers include: other DOD services, the 
FM, NATO countries and Air Standard Coordinating Committee (ASCC) countries. No 
other lab exists that is entirely dedicated for this purpose. The facility contains 
state-of-the-art equipment which assist in timely assessment of fluid and lubricant related 
field problems. The technology transitioned directly affects Air Logistic Centers, the U.S. 
Army and Navy and international countries 

If this facility were to close, quick reaction analysis for field problems, qualification 
authority, referee assistance and technology transfer would essentially cease in the AF. 
This facility has an unique collection of research equipment which can characterize 
aircraft fluids and lubricants much more fully and in a shorter time than any other 
organization. 
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3.5 Expansion Potential 
3.5.1 Laboratory Facilities: Use facilities recards as of fourthquarter FY93 in answering the 
following (in sq ft) for each CSF: (BRAC Criteria II) 

Space Capacity (KSF) 
Common Facility or Type of 
Support Equipment Space* Current Used Excess 
Function Description 

See Facility 
Descriptions in 

Air Vehicles 3.4.1. This data 
- Fixed includes support Administrative 19 18 1 - Structures space associated Technical 342 288 54 

with this CSF. Storage 51 47 4 

- Propulsion space associated Technical 417 402 15 / with this CSF. Storage 55 55 0 
Utility 76 75 1 

See Facility 
Descriptions in 

Air Vehicles 3.4.1. This data - Fixed includes support Administrative 7 7 0 - Avionics space associated , Technical 370 370 0 
with this CSF. Storage 15 15 0 

I I Utility I 129 1 129 ( 0 
I 

See Facility 
Air Vehicles Descriptions in - Fixed 3.4.1. This data 

- Flight includes support Administrative 16 16 0 
Subsystems space associated Technical 326 299 27 

with this CSF. Storage 23 21 2 
I I Utility I 48 1 48 1 0 

* Administrative, Technical, Storage, Utility 
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Answer to Question 35.1 Continued 
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Common 
Support 
Function 

Air Vehicles - Rotary - Propulsion 

Electronic 
Devices 

Facility or 
Equipment 
Description 

See Facility 
Description in 

3.4.1. 

See Facility 
Descriptions in 
3.4.1. This data 
includes support 
space associated 
with this CSF. 

Type of 
Space* 

Administrative 
Technical 
Storage 
Utility 

Administrative 
Technical 
Storage 
Utility 

Advanced 
Materials 

Administrative 
Technical 
Storage 
Utility 

Utility 

See Facility 
Descriptions in 
3.4.1. This data 
includes support 
space associated 
with this CSF. 

Space 

Current 

0 
. 4  
0 
0 

3 
75 
9 
6 

* Administrative, Technical, Storage, 

11 
213 

2 
139 

Capacity 

Used 

0 
0 
0 
0 

3 
64 
5 
6 

(KSF) 

Excess 

0 
.4 
0 
0 

0 
11 
4 
0 

11 
213 

2 
139 

0 
0 
0 
0 



3.5.1.1 Describe the capacity of your activity to absorb additional similar workyears categorized 

'F in the same common support function with minor facility modification. If major modification is 
reyuired, describe to what extent the facilities would have to be modified. (Use FY97 workyears 
as your requirement) (BRAC Criteria ILI) 

Due to the excess capacity anticipated in the FY97 timeframe, along with only minor 
facility modifications, Wright Laboratory will have the ability to absorb significant 
workyears (see 35.1.1) in the same common support functions reported in this document. 
This capacity would include the performance of additional research and development in 
our facilities, with an increased density in the scientific and engineering space. 

An additional capacity exists in the ability of many of Wright Laboratory's facilities to 
operate on a two shift per day basis. A range of 500 to 800 additional workyears could be 
accommodated on this basis. Scientific and engineering space may require major 
alteration or construction to accommodate an influx of this many personnel. Further study 
would be required to definitize the workyear figure and construction/alteration scope, 
based upon the specific research activity to be performed by common support function. 
Additional workyears (ranging from 300 to 600) could be accommodated with a three shift 
per day utilization. 
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3.5.1.2 If there is capacity to absorb additional workym, how many additional workyears can 

w be supported? (BRAC Criteria III) 

Air Vehicle - Fixed - Structures: Wright Laboratory has the capacity to absorb 91 
workyears of effort through increasing the numberlscope of research programs in this CSF. 

Air Vehicle - Fixed - Propulsion: Wright Laboratory has the capacity to absorb 50 
workyears of effort through increasing the numberlscope of research programs in this CSF. 
Along with the scientific and engineering space available, a 60,000 pounds of thrust Sea 
Level Engine Research Cell is currently unused and listed under question 3.5.1 as excess. 

Air Vehicle,- Fixed - Avionics: Wright Laboratory has the capacity to absorb 50 
workyears of effort through increasing the numberiscope of research programs in this CSF. 

Air Vehicle - Fixed - Flight Subsystems: Wright Laboratory has the capacity to absorb 80 
workyears of effort through increasing the numberlscope of research programs in this CSF. 

Air Vehicle - Rotary - Propulsion: Wright Laboratory has the capacity to absorb ten 
workyears of effort. The nationally unique Helicopter Rotor Stand is currently unused 
and listed under question 3.5.1 as excess. Scientific and Engineering space would be 
provided in other existing facilities. 

Electronic Devices: Wright Laboratory has the capacity to absorb 85 workyears of effort 
911 through increasing the numberiscope of research programs in this CSF. 

Advanced Materials: Wright Laboratory has the capacity to absorb 30 workyears of effort 
through increasing the numberlscope of research programs in this CSF. Additional 
workyears could be accommodated if the Manufacturing Technology Directorate obtains a 
new facility, via internal relocations resulting from completion of a FY95 MILCON (see 
answer to question 3.5.1.3 - Avionics), and vacates Advanced Materials facilities. 
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3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction programs or 

w other alteration projects progmmmed in the FY95 PBS. (BRAC Criteria II) 

Air Vehicle - Fixed - Structures: There are no MILCON or major alterations projects 
programmed in the FY95 PBS. As a result, there are no impacts on the answers to 
questions 3.5.1.1 and 35.1.2. 

Air Vehicle - Fixed - Propulsion: There are no MILCON or major alterations projects 
programmed in the FY95 PBS. As a result, there are no impacts on the answers to 
questions 3.5.1.1 and 35.1.2. 

Air Vehicle - Fixed - Avionics: Completion of Phase I of a MILCON for this CSF will 
occur in early FY95. Phase I1 is in the N 9 5  PBS. Space gained by these MILCON 
projects will be offset completely by the space being vacated. Therefore, there will be 
minimal impact on operations. There will be efliciencies gained by the close proximity of 
the personnel to their laboratories and integration of lab facilities, but at this time no 
impact can be quantified. 

Air Vehicle - Fixed - Flight Subsystems: There are no MILCON or major alterations 
projects programmed in the FY95 PBS. As a result, there are no impacts on the answers to 
questions 3.5.1.1 and 3.5.1.2. 

Air Vehicle - Rotary - Propulsion: There are no MILCON or major alterations projects w programmed in the FY95 PBS. As a result, there are no impacts on the answers to 
questions 3.5.1.1 and 3.5.1.2. 

Electronic Devices: There are no MILCON or major alterations projects programmed in 
the FY95 PBS. As a result, there are no impacts on the answers to questions 35.1.1 and 
3.5.1.2. 

Advanced Materials: There are no MILCON or major alterations projects programmed 
in the FY95 PBS. As a result, there are no impacts on the answers to questions 3.5.1.1 and 
3.5.1.2. 
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3.5.2 Land Use: Provide numbe-r of buildable acres far additional laboratory/administrative 

'w' support construction at your installation. (BRAC Criteria 11) 

For the most part, Wright Laboratory is sited within Area B of Wright-Patterson AFB. 
Area B has at least 70 buildable acres that could be utilized for laboratory and/or 
administrative purposes. Also available at Wright-Patterson AFB are "zonesw called Areas 
A and C. Areas A and C have 30 buildable acres that could also be used for constructing 
laboratory/administnrtive facilities. 

3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be provided in appropriate units 
- e.g. KWH of electricity. (BRAC Criteria II) 

The following categories indicate the type of utility, system capacity, percent of current use 
and excess capacity available for immediate or future use at Wright-Patterson AFB. 
Additional quantities could be procured or produced if the Base infrastructure were 
expanded via MILCON, Minor Construction or Equipment Installation. Specific 
increases, over the current excess capacity, would depend upon facility siting and specific 
facility utility requirements, which would, in turn, be dependent upon design analyses. 

WATER - 6.52 million gallons per day (MG/D) at 57% current usage - 3.72 MGID excess capacity 

.I SEWAGE - 5.0 MG/D at 80% current usage - 1.0 MG/D excess capacity 

ELECTRICITY - 140 million watts (MW) at 60% current usage - 56 MW excess capacity 

NATURAL GAS - 10.2 million cubic feet per day (MCFD) at 40% current usage - 3.955 MCFD excess capacity 

STEAM - 1.21 million British thermal units per hour (MBTUH) at 53% current usage - 569 MBTUH excess capacity 
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SECTION IV: APPENDICES v 
A. Mam Process/Schedule 
B. List of Activities 
C. Common Support Functions 
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APPENDIX A 

/JOINT CROSS-SERVICE 
\ - GROUP PROCESS 

L 

- CROSSSERVICE RECOMMENDAllONS 

PAGE 261 
31 MARCH 1994 

FOR OFFICIAL USE ONLY 



FOR OFFICIAL USE ONLY 

APPENDIX B 

LIST OF ACTIVITIES 

AIR FORCE 

1. Armstrong Lab, Brooks AFB 
2. Armstrong Lab, Tyndall AFB 
3. Annstrong Lab, Wright-Patterson AFB 
4. Armstrong Lab, Williams AFB 
5. Human Systems Center, Brooks AFB 
6. Wright Lab, Wright-Patterson AFB 
7. Wright Lab, Eglin AFB 
8. Aeronautical Systems Center, Wright-Patterson AFB 
9. Aeronautical Systems Center, Eglin AFB 
10. Oklahoma City Air Logistics Center, Tinker AFB (In-service engineering) 
11. Ogden Air Logistics Center, Hill AFB (In-service engineering) 
12. San Antonio Air Logistics Center, Kelly AFB (In-service engineering) 
13. Sacramento Air Logistics Center, McClellan AFB (In-service engineering) 
14. Warner-Robins Air Logistics Center, Robins AFB (In-service engineering) 
15. Phillips Lab, Kirtland AFB 
16. Phillips Lab, Hanscom AFB v 17. Phillips Lab, Edwards AFB 
18. Space & Missile Center, Los Angeles AFB 
19. Space & Missile Center, Norton AFB 
20. Sacramento Air Logistics Center, Peterson AFB 
21. Rome Lab, Griffiss AFB 
22. Rome Lab, Hanscom AFB 
23. Electronic Systems Center, Hanscom AFB 
24. Sacramento Air Logistics Center, Peterson AFB (In-service engineering) 

ARMY 

1. Army Research Lab (ARL), Adelphi, MD 
2. ARL, Aberdeen Proving Grounds (APG), MD 
3. ARL, White Sands Missile Range, NM 
4. ARL, NASA Langley, VA 
5. ARL, NASA Lewis, OH 
6. Natick Research, Development and Engineering Center, Natick, MA 
7. Aviation Research, Development and Engineering Center, St Louis, MO 
8. Aviation Troop Command, Aeroflight Dynamics Directorate, Moffitt Field, CA 
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cC 9. Aviation Troop Command, Aviation Applied Technology Directorate, Fort Eustis, VA 
10. Edgewood Research, Development and Engineering Center, Aberdeen Proving Ground, MD 
11. Communications Electronics Command Research, Development and Engineering Center, 

Ft Mammoth, NJ 
12. Communication Elecoonics Command Research, Development and Engineering Center - 

Night Vision EO Dimtorate, Ft Belvoir, VA 
13. Missile Research, Development and Engineering Center, Redstone Arsenal, A .  
14. Armaments Research, Development and Engineering Center, Picatinny Arsenal, NJ 
15. Armaments Research, Development and Engineering Center, Benet Labs, Watervliet Arsenal, 

NY 
16. Tank-Automotive Command Research, Development and Engineering Center, Warren, MI 
17. USA Research Institute of Infectious Diseases, Ft Derrick, MD 
18. Walter Reed Army Institute of Research, Washington D.C. 
19. USA Institute of Surgical Research, Ft Sam Houston, TX 
20. USA Aeromedical Research Lab, Ft Rucker, AL 
21. Medical Research Institute of Chemical Defense Aberdeen Proving Grounds, MD 
22. USA Research Institute of Environmental Medicine, Natick, MA 
23. Construction Engineering Research Laboratory, Champaign, IL 
24. Cold Regions Research and Engineering Lab, Hanover, NH 
25. Topographic Engineering Center, Alexandria, VA 
26. Waterways Experiment Station, Vicksburg, MS 
27. USA Research Institute for Behavioral & Social Sciences, Alexandria, VA * 28. Simulation, Training and Instrumentation Command (STRICOM), Orlando, FL 

NAVY 

1. Naval Air Warfare Center, Weapons Division, China Lake 
2. Naval Air Warfare Center, Weapons Division, Point Mugu 
3. Naval Air Warfare Center, Aircraft Division, Patuxent River 
4. Naval Air Warfare Center, Aircraft Division, Indianapolis 
5. Naval Air Warfare Center, Aircraft Division, Lakehurst 
6. Naval Research Lab, Washington D.C. 
7. Naval Research Lab Detachment, Bay St Louis 
8. Naval Surface Warfare Center, Carderock Division, Bethesda 
9. Naval Surface Warfate Center, Carderock Detachment, Annapolis 
10. Naval Surface Warfare Center, Crane Division 
11. Naval Surface Warfare Center, Crane Detachment, Louisville 
12. Naval Surface Warfare Center, Dahlgren Division 
13. Naval Surface Warfare Center, Dahlgren Detachment, Panama City 
14. Naval Surface Warfare Center, Indian Head Division 
15. Naval Surface Warfare Center, Port Hueneme Division 
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16. Naval Command, Control, and Ocean Surveillance Center, RDT&E Division, San Diego 
17. Naval Command, Control, and Ocean Surveillance Center, In-Service Engineering, West 

Coast Division, San Diego 
18. Naval Command, Control, and Ocean Surveillance Center, In-Service Engineering Division, 

Charleston 
19. Naval Aerospace Medical Research Center, Pensamla 
20. Naval Biodynamics Lab, New Orleans 
21. Naval Dental Research Lab, Great Lakes 
22. Naval Health Research Center, San Diego 
23. Naval Medical Research Institute, Bethesda 
24. Naval Undersea Warfare Center, Keyport Division, WA 
25. Naval Surface Warfare Center, Cardemk, Philadelphia Detachment 
26. Naval Undersea Warfare Center, Newport, RI 
27. Naval Undersea Warfare Center (Newport), New London, CT 
28. Naval Persome1 Research and Development Center, San Diego, CA 

1. Armed Forces Radiobiology Research Institute (AFRRI), Bethesda, MD 
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APPENDIX C 

COMMON SUPPORT FUNCTIONS 
fDEFINITIONS LISTED FOLLOWING PAGES) 

Product Functions 

1. Air Vehicles 
- Fixed 

-- Structure 
- Propulsion 
- Avionics 
- Flight Subsystems 

- Rotary 
-- Structure 
- Propulsion 
- Avionics 
- Flight Subsystems 

2. Weapons 
- ICBMsISLBMs 
- Conventional Missiles/Rockets 
- Cruise Missiles 
- Guided Projectiles 
- Bombs 
- Guns and Ammunition 
- Directed Energy 
- ChemicaVBiological 

3. Space Systems 
- Launch Vehicles 
- Satellites 
- Ground Control Systems 

4. C41 Systems 
- Airborne C4I 
- Fixed Ground-Based C41 
- Ground Mobile C41 

Pervasive Function4 
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'(111 1. Electronic Devices 

2. Enviromental Sciences 

3. Infectious Diseases 

4. Human Systems 

5. Manpower and Personnel 

6. Training Systems 

7. Environmental Quality 

8. Advanced Materials 
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DEFINITIONS 

COMMON SUPPORT FUNCTIONS 

product Functions 

1. Air Vehicles. Air vehicles are broken out into common support functions for fixed wing and 
mtary wing. Includes but not limited to all science and technology, demonstration and validation, 
engineering development, and production activities which support employment and in-service 
engineering of air vehicles. Included axe all air vehicles including their application as UAV's and 
targets. 

- Structures. Includes but not limited to all air vehicles structure technology, engineering and 
production efforts. Include technology and engineering practices which advance structural design 
and analysis; advanced structural concepts and fabrication techniques; and structural integrity. 

- Propulsion. Includes but not limited to all technology, engineering and production efforts 
associated with air vehicle propulsion such as turbine engine, rotorcraft power drive, and 
hypersonic propulsion components. Such components include compressors, inlets and nozzles, 
turbines, mechanical systems and control, gears, bearings, shafts, and clutches. In addition, 
include associated subsystems activities such as turborocket, turboramjet and rotorcraft 

.I transmissions; and supporting technical and engineering disciplines. 

- Avionics. Includes but not limited to a l l  technology, engineering and production efforts 
associated with the air platfoxm's integrated avionics system. The avionics suite includes but is 
not limited to weapon delivery systems, electronic warfare, navigation, communications, radar, 
electro-optic sensors, signaVdata processing and associated software system and support. 
Includes efforts associated with developing the integrated avionics system (i.e. optimizing 
functional partitioning, distribution and integration of avionicsJrelated functions). 

- Flight Subsystems. Includes but not limited to all technology, engineering and production 
efforts for air vehicle support systems such as landing gear, transparent crew enclosures; egress 
systems; mechanical equipment integrity; electrical component integrity; subsystem integration; 
and aircraft power, pressurization, and temperature control systems. 

2. Weapons. Includes but not limited to all science and technology, demonstration and 
validation, engineering development, and production activities which support employment and in- 
service engineering of ICBMs/SLBMs, conventional missiles and rockets, cruise missiles, guided 
projectiles, bombs, guns and ammunition, directed energy and chemicaVbiological munitions. 
Include with each weapon as appropriate, a l l  nlated technology, engineering and production 
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activities such as fusing,safe and a m ,  missile propulsion, warheads and explosives, and guidance 
and control. 

3. Space. Includes but not limited to all science and technology, demonstration and validation, 
engineering development, and production activities which support employment and in-service 
engineering of launch vehicles, satellites and associated ground control systems (satellite control 
only; ground systems for telemetry of data included in C4I). Include under satellites, all 
technology, engineering and production activities associated with space communications and 
space-based surveillance (and associated sensors) and space-based C4L 

4. C4I. Includes but not limited to al l  science and technology, demonstration and validation, 
engineering development, and production activities which suppart employment and in-service 
engineering of airborne, fmed ground-based and mobile ground based C41 systems. Include all 
technology, engineering and production activities associated with communications networks, 
radios and links, distributed information systems, data fusion, decision aids, and associated 
computer architectures. 

Pervasive Functions (6.1.6.2. and 6.3) 

1. Electronic Devices. Includes but not limited to all science and technology activities 
supporting development of semiconductor and superconductor materials for optoelectronic, 

'w acoustic and microwave devices. Include all associated electronic materials/device fabrication and 
processing. 

2. Environmental Sciences. Includes but not limited to all science and technology activities to 
improve measurement, characterization and modeling of the earth atmosphere and space 
environment. Examples include global prediction systems, space effects, and celestial 
backgrounds/astronomical reference sources. 

3. Infectious Diseases. Includes but not limited to all science and technology activities which 
preserve manpower and performance by the prevention and treatment of militarily important 
infectious diseases that occur naturally worldwide. 

4. Human Systems. Includes but not limited to all science and technology activities to enable, 
pmtect, sustain and enhance human effectiveness in DOD operations. The focus of this pervasive, 
multidisciplinary area is the human and therefore impacts all DOD systems and operations. This 
area includes: (1) human performance defintion, assessment, and aiding; (2) physiologic 
bioeffects of toxic hazards, ionizing and non-ionizing radiation, biodynamic (bio-mechanical) 
stress, and extreme environments; (3) milimy operational medicine; and (4) generic, human- 
cenbWled design standards/methodologies for crew station subsystems, information management 
and display, and life suppart. 
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IlV 
5. Manpower and Personnel. Includes but not limited to all science and technology activities 
which support four h a d  areas: (1) selection and classification of DOD personnel (including 
pilots); (2) identification of operational tasks performed and requirements for skills, knowledge, 
and aptitudes; (3) matching the right people with the jobs they are best suited for according to the 
needs of DOD, (4) and developing techniques for measuring and enhancing the productivity of the 
operational farce. 

6. Training Systems. Includes but not limited to all science and technology which support 
training of personnel, including training strategies, devices and simulators, and computer aided 
intelligent tutoring systems. 

7. Environmental Quality. Includes but not limited to all science and technology activities 
which support the development of technologies to reduce the environmental costs of DOD 
operations while ensuring mission accomplishment is not jeopardized by adverse environmental 
impacts. Specifically, this area encompasses technologies to: (1) identify and cleanup sites 
contaminated with hazardous materials as a result of DOD operations (cleanup); (2) ensure DOD 
compliance with current and anticipated local, national, and international environmental laws and 
treaties (compliance); (3) minimize DOD use of hazardous materials and reduce DOD hazardous 
waste generation (pollution prevention); and (4) provide for protection of natural resources under 
DOD stewardship (conservation). 

8. Advanced Materials Includes but not limited to all science and technology activities related 
to structural, high temperature, electromagnetic protection, electronic, magnetic, optical, and 
biomolecular materials. Note: excludes materials areas which were included in DDR&E decision 
of 18 Mar 94 related to the Army's Materials Research Facility at Aberdeen Proving Ground and 
the Navy's Materials Facility at Cardemck 
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COMMON SUPPORT FUNCTIONS (CSF) 

WEAPONS: 

CONVENTIONAL MISSILES/ROCKETS 

BOMBS 

GUNS AND AMMUNITION 

Activity 

Wright Laboratory Eglin AFB FL 

for the 

1995 Base Realignment and Closure (BRAC) 

Laboratories Joint Cross-Service Group 
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"LAB" JOINT CROSS-SERVICE GROUP GUIDANCE PACKAGE w 
Section I: Taskings 
1.1 Guidelines 
1.2 Standards 
1.3 Assumptions 
1.4 Measures of Merit 
1.5 Activities 
1.6 Common Support Functions 

Section 11: Capacity of DOD Components 
2.1 Workload 
2.2 Excess Capacity 

Section III: Capability of Activities to Perform Common Support Functions 
3.0 Mission 
3.1 Location 
3.2 Personnel - 
3.3 Workload 
3.4 Facilities & Equipment 
3.5 Expansion Potential 

w Section N: Appendices 
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SECTION I: TASKING 

In accordance with the Deputy Secretary of Defense memorandum dated 7 Jan 94, the Laboratory 
Joint Cross-Service Group (LJCSG) with DOD components should, where operationally and cost 
effective, strive to: retain in only one Service militarily unique capabilities used by two or more 
Services; consolidate workload across the Service to reduce capacity; and assign operational 
units from more than one Service to a single base. Specifically, the purpose of the LJCSG is: 

- Determine common support functions and bases to be addressed by LJCSG 
- Establish guidelines, standards, assumptions, measures of merit, data elements and 

milestone schedules for DOD Component conduct of cross-service analysis of common 
support functions 

- Review excess capacity analysis 
- Develop closure or realignment alternatives 
- Analyze cross-service trade-offs 

The following information identifies to the Services common support functions and data element 
requirements necessary to support the cross-service analysis of these common support functions. 

1.1 Guidelines 

Because the DOD components are organized differently, "Lab" activities are considered to be 
those involved in the following life cycle efforts: Science and technology, and/or engineering 

(I development, and/or in-service engineering. 

Service missions and force structure will be as stipulated in the FY 1995-2000 Defense Planning 
Guidance and Interim Force Structure Plan. 

The Military Departments will use the projected funding in the N 9 5  President's Budget 
Submission (Future Years Defense Plan -- FYDP) and an estimate of funds that will be received 
from outside the military department for execution. 

If "lab" excess capacity exists, the Military Departments willstart to reduce it where 
operationally and cost effective through a combination of downsizing in place within the 
departments, internal service consolidation, and cross service alternatives. 

The Military Departments will gather, exchange, and analyze data collected per this guidance call 
for Common Support Functions (Appendix C) at "lab" activities (Appendix B) in accordance 
with the milestones and schedule dates identified in Appendix A. 
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Cross-service alternatives will result in an aggregate reduction in the overall "lab" infrastructure 
across the Military Departments -- personneYfunding!facilities and equipment. 

Common cross-service Measures of Merit will be consistently applied for al l  cross-service 
alternatives. 

Integration of weapon systems/components into operational forces will remain with the 
individual Military Departments responsible for those forces. 

1.2 Standards 

Evaluation of cross-service alternatives will be consistent with PL 10 1-5 10 (as amended) and the 
eight BRAC criteria. Only certified data will be used. 

The COBRA cost model will be used to calculate estimated costs, estimated savings, and Return 
on Investment (ROI) of alternatives leading to proposed closures and realignments. Common 
inputs will be used for Military COBRA runs incorporating cmss-service alternatives. 

- 
Military value analysis will be conducted by the Military Departments IAW Title 10, USC 
responsibilities. 

1.3 Assumptions 

w 
"Lab" Common Support Functions and activities identified herein represent the major 
opportunities for developing cross-service alternatives. The Military Departments are not 
precluded from proposing other cross-service alternatives to reduce excess capacity as they assess 
the full complement of "lab" functions. 

Previous BRAC decisions will be factored into cross-service alternatives. 

"Lab" capacity will be based on budgeted workyears. A workyear is considered to be 2080 hours 
adjusted for time not on the job (e.g. sick leave, annual leave, etc.) 

- - . --- - .  * 
1.4 Measures of Merit . . 

The following Measures of Merit represent the outcome from the DOD component final 
realignment and closure recommendations that are supported by the capabilities data which will 
be gathered by activity and common support function in Section III of this guidance. 

- Reduction of "lab" infrastructure 
- Return on investment (COBRA) 
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- Military value (BRAC criteria 1-4) -- the composite assessment of the quality of the 
'(C111 remaining "lab" infrastructure 

15 Activities 

The Military Departments will collect capacity data for each "lab" activity identified in Appendix 
B. The "lab" activities were selected by considering all individual aggregates of personnel and 
facilities located at one base, under the same commander, performing predominantly science and 
technology (S&T), engineering development, and/or in-service engineering work. Small 
subelements of these "lab" activities were included with the activity. Larger subelements were 
broken out and defined as separate activities. The list of activities was then narrowed down to 
the list in Appendix B based on a joint Military Department assessment of common support 
functions with cross-service potential. 

1.6 Common Support Functions 

The common support functions (CSFs) were selected as shown in Appendix C based on a joint 
Military Department assessment of commonalty and cross-servicing potential. Common support 
functions which were already consolidated and being cross serviced were not included. 

- + 

Common Support Functions are divided into two categories: product and pervasive. Product 
functions include all S&T, engineering development, and in-service engineering efforts 
associated with a product fiom all funding sources. Pervasive functions onlv include those 
efforts that are S&T funded, i.e. Technology Base (6.1)/Exploratory Development 
(6.2)lAdvanced Development (6.3). 
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SECTION n: CAPACITY OF DOD COMPONENTS 
w 

2.1 Workload. Use the following table to describe historic and projected workload at each 
activity in terms of funding and workyears. Assume previous BRAC closures and realignments 
are implemented on schedule. Projected funding wiU be derived from N 9 5  President's Budget 
Submission (Then year dollars). Past fiscal year data shall begin with FY86 or at the inception of 
the activity as it existed on 1 Oct 93. (BRAC Criteria I & IV) 

* Includes on-site SETA. 

w 
- Budgeted workyears are the selected indicator of the "lab" infrastructure's capacity at an 
aggregate level for each Military Department. They include both workyears funded directly by 
the Military Department and the workyears funded from organizations outside the Military 
Department . 

Workyears = government personnel and on-site FFRDCs and SETAs 

2.2 Excess "Lab" Capacity -- Measured at the DOD Component Level 
C - 

- Excess "Lab" Capacity = Sum of the peak work&& - S& of tbc Projected Workyears 
-- Peak at each activity = Highest value between N86 (or since inception of organization) 

and FY93 
- Projected at each activity = Estimated at N 9 7  

Response: 160 Workyears. NOTE: Response calculated by taking the difference of WUMN 
Peak Workyears (620 in N89) and WUMN Projected Workyears in N 9 7  (460). These data are 
extracted from paragraph 2.1 and include on-site SETA. 
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SECTION rn: CAPABXLITY OF ACTMTIES TO PERFORM COMMON SUPPORT 
w FUNCTIONS (CSFs): Provide the information described for each common support function 

listed in Appendix C in which you are actively engaged. 

3.0 Mission: Describe the major capabilities at your activity contributing to the common 
support function in bulletized format. Describe any relationship and interconnectivity with other 
functions (common or otherwise) in support of the overall activity mission. 

Response: Applies to Common Support Functions: 
Weapons: Conventional Missiles/Rockets 
Weapons: Bombs 
Weapons: Guns and Ammunition 

Wright Laboratory Armament Directorate (WLIMN) 

l Single Air Force organization providing technology base for future Air Force 
conventional armament. 

l Basic research, exploratory and advanced development of guided and unguided 
armament and associated equipment. 

l Specific technologies being developed include 
Advanced seekers 

*a Guidance and control components and software 
a* Warheads 
*a Explosives 
@a Fuzes 

Weapon aidkames 
*. Carriage and release equipment 
a. Aircraft guns and ammunition 
*a Weapons instrumentation 
a* Target vulnerability and technology effectiveness 

l Maintains experimental facilities for technology walu@tions in - 
*a Explosives 
a* Fuzes 
@a Warheads 
*a Aeroballistics 
a* Signal processing 
*a Hardware-in-the-loop simulations 
Lead AF Laboratory organization for integrating and demonstrating advanced tactical 
munition technologies. 
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WUMN consists of product and support divisions which are described below: 

Weapon Flight Mechanics Division (WWMNA): Provides low cost, reliable, and 
highly maneuverable airframes with advanced subsystem technologies for air-to-surface 
and air-to-air weapons. Directs and conducts basic research, exploratory, and advanced 
development for conventional munitions in the areas of weapodmissile airframes, 
guidance laws, navigation and control systems, computational fluid dynamics, 
submunition dispensing, aeroballistics testing, and weapon carriage and release concepts. 
Develops and applies computer simulation for performance evaluation and concept 
screening of competing aerodynamic designs. Integrates subsystems, performs 
experiments, and conducts flight demonstrations to prove experimental technology. In- 
house facilities and capabilities are maintained in the areas of computational fluid 
dynamics, aeroballistics, inertial navigation, weapon aerodynamic performance, 
hypervelocity impact testing, and weapon component integration. 

Advanced Guidance Division (WLfMNG): Directs/conducts basic, exploratory, and 
advanced development research in electro-optical, infrared, millimeter-wave, radio 
frequency, and multi-spectral seekers for affordable air-to-air and air-to-surface 
conventional weapons and submunitions. Advanced development programs provide 
seekers for precision guided air-to-air and air-to-ground weapons to improve seeker 
effectiveness, increase guidance accuracy, decrease counter- measure susceptibility, 
improve weapon system performance in adverse weather, enhance utility of weapon 
system, and decrease weapon system cost. Performs computer simulations, laboratory 
and field experiments, and captive flight tests of seeker concepts. Maintains and operates 
an electro-optics laboratory, a laser radar evaluation facility, radar and image processing 
laboratories, a hardware in the loop facility, a signaVdata processing laboratory, pnd a 
target and background signature generation facility. 

Munitions Division (WUMNM): Plans and directs research, exploratory, and advanced 
development of fuzes, aerial guns/ammunition, warheads and explosives for conventional 
munitions. Directs the operation of fuze test facilities, high explosive research and 
development facilities, and advanced warhead experimentgtion facilities in support of 
munition programs. Provides technical analyses and consulting to system application 
programs, AFMC, other government agencies, and industry concerning munitions 
technology. 

Assessment and Instrumentation Division (WUMNS): Develops assessments of new 
component technology used in weapon systems and the instrumentation needed to 
measure and venfy performance data. Serves as the Armament Directorate focal point for 
instrumentation technology and weapon assessments of lethal effects, flight performance, 
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mission effectiveness, affordability, and costfbenefit analysis. Perfonns digital 
simulations and analysis of the effectiveness and affordability of conventional weapon 
technologies, including air-to-air and air-to-surface missions. Conducts research and 
development of test instrumentation technology. Develops and maintains directorate 
facilities dedicated to telemetry, simulation, and instrumentation development. Supports 
DoD, AFMC, as well as ASC requirements. 

Technology Management Division (WL/MNP): Directs the directorate's investment 
strategy activities. Provides guidance and support for R&D programming, budgeting, 
financial management, and technicdmanagement information reporting. Directorate 
focal point for technology transfer and defense conversion activities. Eglin AFB focal 
point for independent research and development program (IRAD) and small business 
innovation research (SBIR). 

Operations Division (WL/MNO): Provides management of the MN Environmental 
Quality Program, supply and logistics, and administrative support. Manages operation of 
the Environmental Sciences Facility and the Model Fabrication Facility. Administers the 
MN explosiveslgroundlsystem safety, security, and visitor control programs. Manages the 
scientific and technical information program and provides technical reports, illustrating 
and technical library capabilities for R&D project work. Coordinates requirements for 
minor construction, building maintenance and repair, and communications support. OPR 
for interface with USAFIAFMC IG and GAO. Provides management of the directorate 
militarylcivilian manpower and personnel, training, administration and other personnel 
related resources programs to include studies and analyses to identify issues for 
management resolution. Conducts quality assurance inspections of the Logistics Support 
and Library Services contracts. 

Relationship And Interconnectivity With Other Functions: 

ASCfSystem Program Offices (YA - Air-To-Air Joint System Program Office, YH - 
Conventional Munitions Product Support Office, YO - Range and Air Base 
Systems), Eglin AFB FL: The benefits of having engineering development 
organizations (SPOs) collocated at the exploratory and adv-meed development site cannot 
be overstated. Even though these SPO offices are considered "labs" for BRAC purposes, 
it is only a convenient ad hoc definition of "lab". It was done because the Navy and Army 
often are organized so that all the development phases are organizationally integrated but 
that is not necessarily true for the Air Force. The Air Force ties its early development 
phases together in a "lab and ties its later phases together in a "SPO". It is important, 
therefore, that the relevance be stated of having 6.4 developmental and later activities 
physically near the 6.1,6.2, and 6.3 development site (WUMN in this instance) and vice 
versa. 
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In the Integrated Product Development processes associated with Total Quality 
Management, it is vital to have cooperating teams working on developxnent projects. A 
synergism is manifested if the members of those teams are within walking distance of 
each other as is the case at Eglin Air Force Base, FL. In addition, the munitions test 
agency, AFDTC, is also located at Eglin resulting in the best possible research, 
development, demonstration, and evaluation environment. The responsiveness of such a 
collocated organization was clearly demonstrated in Eglin's quick response to develop the 
GBU-28 that helped bring about the end of Desert Storm. Other examples of this 
synergism occur on a daily basis at Eglin. 

The reasons why collocation are important are easily identified. There is a continuous 
input of development ideas into the SPO development planning and it continues 
throughout the munition life cycle including development support and product 
improvement activity. The lab provides a source of technical expertise easily called upon 
for SPO technical problems. There is a quick response capability that only proximity can 
provide. There is a reverse feed into the exploratory development programs by virtue of 
real time access to SPO and operational capability deficiencies and joint study teams can 
easily be assembled to develop solutions to problems and work long-term plans. Some 
examples of this synergism include the initial development and follow-on modifications 
of the Advanced Medium Range Air-to-Air Missile (AMRAAM) with ASCIYA and the 
development of instrumentation in the Directorate provided to the test range to support 
evaluation and testing of the SPO systems. An immeasurable synergism occurs when the 
researchers are located with the developers and testers to conceive of high speed 
videography, munition blast instrumentation, and miniaturized instrumentation. These 
products not only benefit the munitions community but have application in private 
industry in the commercial segments. Other examples would be found in the quick 
reaction modifications for developmentaVproduction systems and components. 

Another benefit of collocation of all phases of development involve the availability of 
highly skilled people. Collocation allows inexpensive movement of personnel freely 
between the various organizations, on exchange or rotational programs, to broaden their 
experience and make them far more valuable to the tc&d developmental activity. Such 
synergism is only theoretically p~ssible when organizations are not c6llocated. 

If Air Force munitions SPOs and WUMN are not collocated, the Air Force loses in many 
ways. The most obvious is the "out-of-sight, out-of-mind" result. Separated 
organizations lose sight of each other and lose the synergism and common sense of 
direction they once had. To try to maintain close contact would require extensive travel 
not practical in today's budgetary environment. The knowledge flow gained by proximity 
is lost when organizations are split geographically. The ability to provide a uniform 
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umbrella of planning activity from component technology to integrate weapon systems is 
lost and the combined expertise to solve user problems in real-time is lost. 

The very existence of the BRAC concept is to be sure that consolidation of activity occurs 
in recognition of the fact that synergism and efficiency can be gained. Such synergism 
and efficiency already exist at Eglin AFB for the munitions development community of 
the Air Force. The fact that Eglin is the free-world's largest air base ensures that 
continuing growth to meet future challenges can be realized without encroachment on 
populated areas, and that expansion to encompass other services' activities can also be 
realized as directed. The extraordinarily large land and water test ranges ensure that 
testing of developmental and inventory munitions can continue unabated. 

ASC/SK - Seek Eagle Office: WUMN develops Computational Fluid Dynamics (CFD) 
technologies to support the Air Force Seek Eagle Office (ASUSK). Through these 
efforts CFD modeling capabilities have been developed to assist the Seek Eagle Office in 
the certification of weapons. A computer code to model the aerodynamics of weapons 
carriage and separation has been developed and transitioned to ASUSK The code 
allows for easy numerical grid generation, aerodynamic analysis, and flow field 
visualization. WUMN scientists provide the code and ongoing technical support to 
ASCISK. With this new capability ASUSK has improved their ability to provide quick - 
and efficient flight certification recommendations to the user commands. They have 
analyzed F-15 and F-16 aircraft with weapon systems such as MK-84, AMRAAM, and 
GBU-28. CFD was used for example on the GBU-28 to study the aerodynamic effects of 
a strap on battery pack on the altitude sensor for the GBU-28. This analysis saved a 
requirement to perform an expensive wind tunnel test. WUMN has also provided to 
ASUSK numerous numerical grids of aircraft with weapons. 

AFDTW46th Test Wing - Testing Facilities: Provides a variety of test ranges and 
facilities for the development, test and evaluation of nonnuclear armaments including 
warhead performance, fuzing, aerodynamics, ballistics and air-to-air and air-to-surface 
guided weapons. Provides facilities for climatic analysis, seeker evaluation, structural 
testing, electromagnetic testing, and optical sensors testing. The test facilities provided 
include 724 square miles of land area and 86,500 square miles of water area 

In addition to the above facilities, WUMN has ready access to all land and water ranges 
to conduct experiments of non-nuclear armaments, target acquisition and weapon delivery 
systems, base intrusion and detection systems, electronic systems, aerial targets, and 
electro-magnetic and electro-optical signatures. The 46th Test Wing has an aircraft fleet 
which provides a cross section of the operational fighter aircraft inventory. Major 46th 
Test Wing facilities include the Gulf Range Drone Control Upgrade System, Climatic 
Laboratory, Seeker Evaluation Test Simulation Facility, Fuze Test Facility, Structural 
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Dynamics Laboratory, Preflight Integration of Munitions and Electronic Systems Facility, 
Airborne Seeker Evaluation Test System, Beam Approach Seeker Evaluation System, 
Gun Test Facilities, Security Systems Test Facility, Damage Potential Sled Track, 
Electromagnetic Test Environment, Thermal Image Processing System, a variety of static 
arena test facilities and marine operations to support Gulf testing. These facilities are 
Nly  instrumented for time-space-position telemetry, laser ranging, frequency control, 
data handling, photo, weather, and optical data processing. 

WUMN operates a major portion of the 46th Test Wing's Fuze Test Facility. Several 
highly instrumented facilities are used to conduct in-house experiments in connection 
with advanced fuze development. An electronics facility containing state-of-the-art 
instrumentation and circuit design, fabrication and environmental testing, and diagnostic 
devices and equipment used in the development of hard target fuzing, exploding foil 
(SLAPPER) development, target detection and recognition for fuzing. Pulsed laser 
obscurance algorithm development verification, infrared laser gun (aircraft cannon) 
director evaluation, and supporting technologies such as high energy density capacitors, 
very high speed and high voltage recyclable switches, and high frequencyhigh shock on- 
board recorders are built and tested in the facility. Major equipment items include 
vertical high shock tester, pendulum shock tester, Hopkinson pressure bar, eight inch 
vacuum gun, exploding foil firing bay with timing electronics, circuit board fabrication 
facility, 105mm Howitzer with high-gravitational instrumentation recorders, and a 
centrifuge. 

AFDTC/96th Communications-Computer Systems Group - COMPUTATIONAL 
FACILITIES: Provides general purpose scientific processing capability consisting of 
classified and unclassified networks of computers. Provides the design, system software 
and consulting services for network computer users. Consulting is provided for-all areas 
of computer science, mathematics, and modeling to develop solutions to physical 
problems. Systems and programming are also provided for remote facilities, 
experimentation ranges, and real-time applications. The high-speed Supercomputer 
facility provides WUMN with a 200 megaflop multiprocessing system. WUMN 
facilities will be connected to the Supercomputer through a fiber optics network with a 
data transfer rate of 100 million bits per second. - e - 
The 96th CCSG provides services to support Management Infoirnation Systems and 
Office Automation including a local area network and electronic mail capabilities. 
System design, implementation, resources and continuous support are provided. Support 
is provided for the WUMN Corporate Database for business computing needs including 
financial tracking, Job Order Cost Accounting interface, Defense Technical Information 
Center interface and procurement tracking. Provides support forthe WUMN Executive 
Information System used by upper management. 
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AFDTCB6t.h MDG - BIOENVIRONMENTAL ENGINEERING: Bioenvironmental 
Engineering supports WUMN programs in the following areas: (1) Performs ionizing 
and non-ionizing surveys for X-rays, lasers, microwaves, and electromagnetic radiation 
for several WUMN facilities, (2) Supports the High Explosives Research and 
Development (HERD) facility's State Groundwater Operating Permit by sampling 
monitoring wells for trichloroethylene, (3) Provides guidance for disposal of chemicals 
used in WL.MN in-house facilities, (4) Performs annual inspections of radioactive 
material permits and provides Radiation Safety Officer for WUMN permits, (5) 
Performs annual occupational health hazard evaluations to assess Directorate personnel 
exposures to physical and chemical hazards. 

ASC/PK - CONTRACTING: Supports the Armament Directorate with acquisition 
assistance, planning and strategy in the areas of research and development contracts as 
well as scientific engineering and technical assistance (SETA) and task ordering 
contracts (TOCs). Support provided covers the entire acquisition cycle from initial 
planning through contract award, administration support, and closeout. 

A S W M  - COMPTROLLER: Supports WUMN through matrixed personnel who 
provide budgetary, financial, cost estimating, and cost analysis support. Responsibilities 
include but are not limited to: Preparing budget requests (Directorate Operations Report, 
Program Objective Memorandum (POM), and Budget Estimate Submission (BES) 
documentation) and justification documentation (RD-Ss, Descriptive Summaries, etc) 
submitted to HQ AFMC for inclusion into the Presidents Budget Submission. Annually 
preparing revisions of Program Management Directives (PMDs) for PE0603601F as well 
as Directorate Program Directives (DPD) for PE0602602F. Develops and tracks progress 
against financial forecasts for commitment, obligation, and expenditure of funds. 
Ensures the proper usage of funds and compliance with congressional laws. ~ s s i s t s  
program managers in the development of work unit cost estimates. Performs analysis of 
contractor submitted Cost/Schedule Status Reports and conducting in-plant 
implementation and surveillance reviews of contractor's cost/schedule management 
systems. Responsible for accounting, disbursing, collecting, and reporting all financial 
resources used by WUMN to support its mission. - - .- rn - 

ASCIAL - ADVANCED DEVELOPMENT LOGISTICS: The Advanced 
Development Logistics Office (MNL) is matrixed from the Director for Acquisition 
Logistics (ASCIAL). MNL is responsible to the Director of the Armament Directorate 
for supportability integration into all programs as required by WUMN Program 
Management Directives, Directorate Program Directives and BMDO Supportability 
Policy. Acquisition logisticians are collocated in each product division to insure that 

pportability is maximized in the earliest stages of design and development. This is 
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accomplished through close coordination with the using and support commands, design 
and program engineers, and contractors. Logisticians transition the users supportability 
requirements into Statements of Work, Acquisition Plans, and Source Selection 
Evaluation Plans and follow program development through Source Selection, Program 
Reviews, and Hardware Experiemnts. 

AFDTCD6th Civil Enginee~g Group - CIVIL ENGINEERING: Provides Civil 
Engineering support in the form of designs and budget estimates of the Military 
Construction Program. Provides the same support on facilities modifications to also 
include 100% design, and either in-house construction or contracting of the work. 
Provides for facilities maintenance of all WUMN facilities. 

AFDTCf96th Security Police Squadron - SECURITY: The matrixed WUMN Staff 
Agency Security Manager provides the following support. Provides advice and assistance 
to the unit commander, and to personnel assigned to WUMN. Develops required internal 
security operating instructions and ensures compliance. Ensures assigned personnel 
receive security education and develops annual security education training plan. Monitors 
internal semiannual security inspections. Requests and accounts for controlled and 
restricted area badges. Reviews challenges to classification decisions. Ensures security 
classification guides are kept current and reviewed biannually. Ensures proper reporting 
of all security violations, and ensures required inquiries and investigations are conducted. 
Monitors personnel security program actions. Manages the COMPUSEC, COMSEC, 
TEMPEST, and foreign disclosure programs. The Systems Security Engineering 
Manager provides security management on classified programs of a sensitive nature. 

AFDTC/96MSSQ - PERSONNEL: Provides the Directorate with the personnel 
placement of all civilians in Civil Service. A sWing division provides the appropriate 
certificate for merit promotions, lateral and new hire employees. The classification 
division assures the position description is correct and meets the classification standard 
guidelines. The employee relations division adjudicates any Directorate complaints, 
employee relation problems, union grievances in addition to handling all of the civilian 
appraisal program. The training division monitors all training programs administered by 
the Directorate including the accelerated engineer pmgram2 an-site training for 
Directorate employees, the OJT program, and professional development training 
programs. Executes the final hiring process of new employees into Civil Service and is 
responsible for completing the final paperwork covering the hiring of personnel. 
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w 3.1 Location 

3.1.1 Geographic/Climatological Features: Describe any geographic/climatological features 
in and around your activity that are relevant to each CSF. Indicate and justifv those that are 
required versus those that just serve to enhance accomplishing the mission of the activity. For 
example, clear air at high altitude that increases quality of atmospheric, ground-based laser 
experiments in support of the weapons CSF. (BRAC Criteria I) 

Response: Applies to Common Support Functions: 
Weapons: Conventional MissilesIRockets 
Weapons: Bombs 
Weapons: Guns and Ammunition 

Land Ranges (Required): Eglin ABF has 724 sq. miles (463,325 acres) of ranges which are 
made up of a variety of environments including jungle conditions, rolling hills, heavily forested 
areas, and clear flat areas. The land and water test ranges combined make Eglin the largest air 
base in the free world. The general purpose test sites/complexes provide general instrumentation - 
support for many test mission responsibilities. The nature and extent of the weapons developed 
necessitate considerable safety zones which Eglin can provide due to its immense size. For 
example, WUMN has four R&D ranges comprising the majority of its 1000 acres. Most of this 
acreage is safety footprints required for munitions research and storage of explosives. Due to the 
proximity of the AFDTC test ranges, the safety footprints overlap, requiring much less acreage 
than would be required if the two organizations were to operate separately. WUMN has access 
to the AFDTC test ranges which are often required because of the larger footprints necessary for 
some experimental weapons. For example, a 2000 pound experimental weapon detonated on the 
ground would require a 10,000 ft  radius safety footprint. Flight tests require much greater safety 
footprints. For example, the flight test of an AGM-130 (a boosted and guided weapon) requires a 
safety footprint almost equaling the size of Eglin's test ranges (63,448 acres or approx. 450 sq. 
miles). 

Water Ranges (Required) - Eglin AFB has 86,500 sq. miles of water range used for testing. 
The land and watertest ranges combined make Eglin the largest a base in the free world. On 
the Gulf Coast, a major advantage of using water test ranges is the lower amount of electronic 
interference as a result of the area being less populated. Additionally, a big advantage to testing 
over water is that it can be done without disturbing the local community and with no potential 
damage to personal property. Testing over water also provides additional privacy during the test. 
Eglin has a Marine Operations group that performs range and launch conidor clearance through 
visual and radar surveillance of impact areas, target placement and test item recovery, and 
transportation of personnel to and from test areas for collecting and recording technical data. 
WUMN requires the Gulf of Mexic water ranges to conduct over-water research of newly 
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developed weapons and to support SPO and Test Wing requests for munitions support. vu' Additionally, if land safety footprints exceed that of the Eglin AFB Reservation, the Gulf of 
Mexico water ranges are available to provide expanded safety footprints. 

Weather Features (Required) - Eglin AFB FL experiences 364 days of temperatures between 
32 and 95 degrees F, 358 days of visibility greater than 3 miles, and 355 flying days per year. 
This allows flight and ground tests and experiments to be conducted practically year round 
without delays because of weather. 

3.1.2 Licenses & permits: Describe and list the licenses or permits (e.g., environmental, safety, 
etc.) that your activity currently holds and justify why they are required to allow tests, 
experiments, or other special capabilities at your location for each CSF. For example, permit to 
store and use high explosives. (BRAC Criteria I) 

Response: Applies to Weapons: Bombs CSF 

Source Material Permit Number 09-30031-2AFP: Source material pennits are issued by the - 
USAF Radioisotope Committee under Master Material License Number 42-23539-01AF which 
is issued to the USAF by the Nuclear Regulatory Commission. This source material permit (09- 
3003 1-2AFP) is for the possession, storage, machining and testing of depleted uranium research 
and development fabricated items produced by the Warheads Branch of the Munitions Division, 

w Wright Laboratory, Armament Directorate (WUMN). The issuance of a source material permit 
is by the direction of Air Force Regulation 161- 16 and Title 10 Code of Federal Regulation, Parts 
30,32,33,35, and 40. Permit 09-30031-2AFP is the second largest source material permit in 
the USAF. 

Advanced Warhead Experimentation Facility (AWEF) Confined Space Permit: The AWEF 
has a ballistics chamber which by AFOSH Regulation 127-25 is considered a confined space and 
must be monitored for air quality before personnel are allowed to enter the chamber and perform 
their individual duties. This permit is issued locally by the Safety Office. 

Source Material Permit Number 09-500314AFP: This source platerial permit isissued by the 
USAF Radioisotope Committee ~ d e r  Master Material License Number 42-23539-01AF to have 
sealed radioactive sources which are used in analytical instrumentation in the Environmental 
Sciences Facility of the Armament Directorate. 

Explosive Facility Licenses: The following Explosive Facility Licenses are issued to WLfMN 
Facilities to work with explosives as mandated by Air Force Regulation 127-100: 
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PERMIT NO. 
AFATL- 1 
AFATL- 2 
AFATL -3 
AFATL- 4 
AFATL- 5 
AFATL-11 
AFATL-12 
AFATL- 13 
AFATL-14 
AFATL-2 1 
AFATL-22 
AFATL-23 
AFATL-24 
AFATL-26 
AFATL-27 
AFATL-28 
AFATL-29 
AFATL-30 
AFATL-33 
AFATL-34 
AFATL-3 5 

EXPIRATION DATE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE . Z .  

NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
03110195 
031 10195 

LOCATION 
BLDG 984, HERD 
BLDG 1217, HERD 
BLDG 1224, HERD 
BLDG 432, FUZE TEST 
BLDG 418, FUZE TEST 
BLDG 1203, HERD 
BLDG 1213, HERD 
BLDG 1200, HERD 
BLDG 1206. HERD 
BLDG 1281, HERD 
BLDG 99 1, HERD 
BLDG 993, HERD 
BLDG 994, HERD 
Connex # 1, R-22 
Connex #2, R-22 
Igloo 447, ALF 
Igloo 448, ALF 
Igloo 449, ALF 
BLDG 1202, HERD 
BLDG 423, ARF 
BLDG 405, R-22 
Ranges by 4 19, BEF 
BLDG 4 10, R-22 
BLDG 443, ALF 
BLDG 12588, SITE A-15 
BLDG 12521, SITE A-15 
BLDG 1295, HERD 
BLDG 1296,HER.D 
BLDG 1297, HERD 
BLDG 1298, HERD 
BLDG 1299, HERD 
BLDG 12553, SITE A45 
BLDG 1 198, HERD 
BLDG 1 199, HERD 
BLDG 1239, HERD 
BLDG 12555, SITE A-15 
BLDG 122 1, HERD 
BLDG 1227, HERD 
TEST AREA TAC-64A 
BT 3G 9624, TAC-64C 
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03/10/95 BLDG, 9521, TAC-64A 
0311 0195 BLDG 9623, TAC-64C 
O3/10/95 BLDG 9584, TAC-64B 
12/28/94 BLDG 614 
12/28/94 Storage Structure #1 
12/28/94 Storage Structure #2 
12/28/94 Storage Structure #3 

3.1.3 Environmental constraints: Describe and list the environmental or land use constraints 
present at your activity which limit or restrict your current scope for each CSF, i.e., would not 
allow increased "volume" or "spectrum" for the CSF. Example - Volume: frequency of a type of 
experiment. Example - Spectnun: Current permit to detonate high explosives will not allow 
detonation or storage of increased quantity of explosives without legal waiver (state law) or 
relocation of surrounding (non-govt) buildings. (BRAC Criteria II) 

Response: Applies to Weapons: Bombs CSF 

a) An AFDTC base wide Environmental Impact Statement (EIS) is being developed which will - 
cover any current or future expansion on Eglin AFB and the Environmental Impact Analysis 
Process (EIAP) would not be a constraint unless the planned activity or expansion should fall 
outside the scope of the EIS. 

(I b) If any expansion to current facilities and the land or its use were to occur there would be 
constraints, such as endangered species habitat, requiring consultation with the United States 
Fish and Wildlife Service. 

C) Cultural resources of Eglin Reservation would have to be considered before any excavation or 
land clearing could happen. 

d) New explosive siting by the Department of Defense Explosive Siting Board would have to 
occur and the siting approved before expanding any current experimental ranges or creation of a 
new experimental range. 

- - .. - - P 

e) New explosive licensing would also be a part of any planned expansion or creation of any 
new explosive range. 

f) Other constraints which might occur would be licensing or permitting through either federal, 
state, or US AF environmental organizations. 
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3.1.4 Special Support Infrastructure: List and describe the importance of any mission related 
v special support infrastructure (e.g. utilities) present at your location for your activity. (BRAC 

Criteria 

Response: Applies to Common Support Functions: 
Weapons: Conventional MissilesflRockets 
Weapons: Bombs 
Weapons: Guns and Ammunition 

Land Ranges: Eglin AFB has 724 sq. miles (463,325 acres) of ranges which are made up of a 
variety of environments including jungle conditions, rolling hills, heavily forested areas, and 
cleared flat areas. On this land, there are 1,434 miles of roads and 400,000 acres of timber. The 
land is estimated at a value of $5.9 billion. The land and water test ranges combined make Eglin 
the largest air base in the free world. The general purpose test sites/complexes provide general 
instrumentation support for many test mission responsibilities. The nature and extent of the 
weapons developed necessitate considerable safety zones which Eglin can provide due to its 
immense size. 

Water Ranges: Eglin AFB has 86,500 sq. miles of water range used for testing. The land and 
water test ranges combined make Eglin the largest air base in the free world. On the Gulf Coast, 

. . the biggest advantage over other water test ranges is the lower amount of electronic interference - as a result of the area being less populated. A big advantage to testing over water is that it can be 
done without disturbing the local community and with no potential damage to personal property. .I Testing over water also provides additional privacy during the test. Eglin has a Marine 
Operations group that performs range and launch corridor clearance through visual and radar 
surveillance of impact areas, target placement and test item recovery, and transportation of 
personnel to and from test areas for collecting and recording technical data. Commercigl travel 
by water between New York City and the south eastern border of Texas is made possible via the 
Intracoastal Waterway which passes between Fort Walton Beach, Okaloosa Island and Eglin 
AFB FL. 

Airfields/Airways: Eglin AFB has eleven (1 1) air fields of which three (3) are active with the 
following characteristics: . --.. - - C - 

Air Field Pavements: 5.7 million square yards 
Eglin Main: 12,000 and 10,000 foot runways 

44,500 IF'R sorties per year 
Auxiliary Field 3 (Duke Field): Single 8,000 foot runway 

2,400 IFR sorties per year 
Auxiliary Field 9 (Hurlburt Field): Single 9,600 foot runway 

6,700 IFR and VFR sorties per year 
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'CCPI Eglin Main not only performs in support of the development test mission for the Air Force but 
also allows airline access through agreements with commercial air carriers. Jet Airway 558-86 
and Gulf Route 26 are routes used on a daily basis by commercial air carriers. These air routes 
may be closed for up to four hours for conduct of test activities. 

Intracoastal Waterways And Sea Lanes: Sitting on Choctawhatchee Bay and the Gulf of 
Mexico, Eglin AFB has direct accessibility to Florida's intracoastal waterway system which 
connects a chain of rivers, lakes, and lagoons into a continuous waterway and provides access to 
Florida's deep water ports. Barges on the intracoastal waterway system transport enormous 
volumes of high tonnage items. Hence, products too tall, long, or deep for trucks or railroads can 
be carried by barge. 

Florida is at the intersection of a number of maritime trade routes. Because of the state's mild 
climate, Eglin AFB's waterways are accessible year-round. The state has ten major ports and 
seventeen smaller ports. Eglin AFB is located a short distance from two major ports - Pensacola, 
FL (40 miles) and Panama City, FL (60 miles). Sea areas are used on a daily basis by 
commercial and recreational fishermen and commercial ship traffic to ports in the northern Gulf - 
of Mexico. The sea area is sufficiently large to pennit positioning of the test activity to avoid 
surface traffic. 

Interstatelstate Highway System: Eglin AFB is directly accessible by Interstate 10 (1-10) 
virtually intersecting the highway at two interchanges. The main complex of Eglin AFB is 
approximately twenty miles south of these interchanges and is easily accessed through use of a 
four lane spur (State Highway 85) and a two lane spur (State Highway 285). State Highway 85 
and 285 are used on a daily basis but can be closed during the conduct of any test activities. 1-10 
passes through both Pensacola, Florida (1:00 hrl60 miles from Eglin AFB) and Tallahassee, 
Florida (2:45 hr1175 miles from Eglin AFB) and intersecting 1-75 for connections with points 
north and south. This extensive highway system has been a boom to Florida's economy, allowing 
for the rapid transit of goods and people. The limited access interstate system and the relatively 
unpopulated rural area of northwest Florida has special advantages - direct routes to distant out- 
of-state locations, savings of time, and increased safety for the transportation of munitions related 
hardware, equipment supplies, or explosives. -- _ - e - 

Computational Facilities: Eglin AFB provides general purpose scientific processing capability 
consisting of classified and unclassified networks of computers. Provides the design, system 
software and consulting services for network computer users. Consulting is provided for all 
areas of computer science, mathematics, and modeling to develop solutions to physical 
problems. Systems and programming are also provided for remote facilities, experimentation 
ranges, and real-time applications. A high-speed Supercomputer facility provides WUMN with 
a 200 megaflop multiprocessing system. 
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w Provides services to support Management Information Systems and Office Automation including 
local area networking and electronic mail capabilities. System design, implementation, 
resources and continuous support are provided. Support is provided for the WUMN Corporate 
Database for business computing needs including financial tracking, Job Order Cost Accounting 
interface, Defense Technical Information Center interface and procurement tracking. Support is 
provided for the WUMN Executive Information System used by upper management. 

Gulf Coast Alliance For Technology Transfer (GCATT): The Gulf coast Alliance for 
Technology Transfer (GCATT) is an unprecedented innovative partnership of eleven 
laboratories/centers, four state universities, and a consortium of five community colleges in the 
Northwest Florida - South Alabama region. The partnership was formed to leverage individual 
resources into a comprehensive, "user-friendly" technology access center responsive to the 
technology needs of small and medium-sized manufacturers, especially those that are defense- 
dependent. The goal of GCATT, of which the Armament Directorate is a founding member and 
avid supporter, is to leverage the transfer of technologies developed at the member laboratories to 
enhance the competitiveness of the state, region, and nation. The diverse group of federal 
laboratories and state colleges and universities offers unique opportunities for global outreach 
and synergism in a regional approach for technology transfer. The GCATT member 
organizations are: 

- Navy Education and Training (NETPMSA) 

- Okaloosa-Walton Community College (OWCC) 

- Wright Laboratory, Air Base Systems Branch (WUFIVC), Tyndall A m ,  FL 

- University of West Florida 

- University of Florida, College of Engineering 

- Wright Laboratory, Armament Directorate (WUMN) 
- . = _  - - e 

- Air Force Development Test Center (AFDTC) 

- Air Force Civil Engineering Support Agency (AFCESA) 

- Army Aeromedical Research Laboratory (AARL) 

- Armstrong Laboratory, Environmental Quality (ALJEQ) 
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- Environmental Protection Agency, Environmental Research Laboratory (EPAERL) 

- Florida State University 

- Florida A&M University 

- National High Magnetics Field Laboratory 

- Navy Aerospace Medical Research Laboratory (NAMRL) 

- Navy Coastal Systems Station (NSWUCSS) 

Seven major benefits are expected from the WATT'S regional approach: 

1. Sharing of assets and knowledge to enhance technology transfer capabilities. 

2. Exploitation of regional coverage and contacts. 

3. Enhanced ability to conduct outreach to regional, national, and international 
o r g ~ t i o n s .  

4. Serving as a catalyst for focusing/identifying technology transfer opportunities. 

5. Central coordination and brokering of technology transfer activities. 

6. Data base development and information sharing. 

7. Providing a forum to address related issues. 

WATT is governed by a Board of Directors, which is supported by member 
representatives (working group) and an agent (the University of Florida), who is delegated the 
daily operational responsibilities. The agent is responsible for preparation of technology transfer 
agreements, brokering of patent licenses, test facility broker, co1111nelcial potential evaluation, 
marketing/promoting technologies, conducting special projects, conducting training 
seminars/workshops, and providing technology counseling. Resources to support the GCATT 
are provided by contributions h m  individual organizations which may be financial or non- 
monetary in nature. 

The GCATT will benefit from the construction of the University of Florida Graduate 
Engineering and Research Center (GERC) on USAF property in Ft Walton Beach FL (adjacent to 
Eglin AFB proper). The facility is currently under construction. The GERC will provide a 
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source for graduate engineering degrees, continuing college level education, research and 
technology transfer. The position of permanent &tor of the GCA'IT is funded by a line item 
in the State of Florida budget - through the GERC. 

The Armament Directorate as a drawing force in the inauguration of WATT will have a 
direct impact on regional and national economic development. As such, the GCA'lT was 
awarded a two year, $355,154 Technology Reinvestment Project (TRP) program in conjunction 
with the Southern Technology Applications Center (STAG), one of the six NASA regional 
technology transfer centers. This project will significantly enhance the deployment of Armament 
Directorate technologies, particularly to defense dependent firms and have a significant influence 
on the regional economy. 
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3.1.5. Proximity to Mission-Related organizations: List and describe the importance and v impact of not having nearby organizations which facilitate accomplishing or performing your 
mission -- e.g . operational units, FFRDCs, universitieslcolleges, other government organizations, 
and commercial activities. Restrict your response to the top five. Complete the following: 
(BRAC Criteria I) 

Response: 

AFDTC/46th Test Wing, Land and Water Test Ranges: The Eglin AFB test h g e s  
encompass a wide variety of environments including jungle conditions, rolling hills, 
heavily forested areas, and cleared flat areas of 724 sq. miles (463,325 acres) of land 
which are fully instrumented for data collection. In addition, Eglin has approximately 
86,500 sq. miles of water range which are instrumented with sonabouy data relays. The 
test areas can be integrated as required for multi-site instrumeptation support-through a 
central range control. Land range test sites &d test &as aie provided communications 
via cable and microwave and radio frequencies are used extensively to support test 
missions. Time-Space-Position-Information (TSPI) systems provide a means of 
observing and precisely recording the behavior of advanced weapon concepts and test 
vehicles over the water and land test areas by collecting information from radio frequency 
(RF) multilateration, opticalllaser, and radar sources. The referencdcontrol radar systems 
associated with Eglin ranges produce electronic tracking data for generating TSPI. These 
radars control the test support aircraft over the prescribed fightpath and collect and 

1' deliver TSPI data for real-time tracking and control throughout the entire range. In 
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addition to precision TSPI, the optical systems at Eglin AFB also include engineering 
sequential photography, photogrammetric configurations, base-line data for calibration of 
other TSPI systems and operational aids. Available telemetry allows tracking with high 
pointing accuracies and provides excellent dynamic capabilities. Another benefit is that 
Eglin has the capability to modify the instrumentation on test vehicles for specific test . 

requirements. 

IMPORTANCE TO WUMN: WUMN requires the use of Eglin's land ranges to 
accomplish its mission. Some of the benefits include safety zones for explosive research, 
clearance for transportation of explosive materials, access to base safety and 
environmental expertise for munitions, dedicated CRAY supercomputer support, space to 
expand operationdfacilities, year round outdoors test capabilities supported by excellent 
weather conditions, and access by land, air and sea. WUMN is cited to store, research 
and experiment with up to 45,800 lb. of explosives (2-3 year process) at Eglin AFB and 
holds the Air Force's second and third largest radioisotopes licenses (3-5 year process) 
which are only valid for these facilities in Florida. In addition, there is a synergism that 
results from having all elements of the conventional munition development community 
located at Eglin AFB where the Air Force can go from concept through complete 
munition development, fabrication, ground test and flight test at one location. 

IMPACT TO WUMN: Removal of the land and water test ranges would severely 
hamper WUMN's ability to conduct explosive ordnance experiments and flight testing of 
research hardware and would severely hamper the analysis of software in developmental 
flight vehicles. Safety zones, dedicated computer support, and all the synergism which 
comes from the collocation of developmental and test and evaluation resources would be 
non-existent. 

AFDTW46th Test Wing, Ground Test Facilities: The Air Force Development Test 
Center (AFDTC) possesses worldclass test and evaluation facilities that support WL/MN 
weapons experimentation. Capabilities include fully instrumented land and water ranges, 
integration laboratories, hardware-in-the-loop simulation, and installed test facilities. 
This unique combination of numerous individual test areas provide a diverse spectrum of 
capabilities and a variety of terrain featuressuch as jungle, rdling hills, dense forests, 
cleared flat expanses, and water creating a leading organization for the development of 
conventional munitions. The following are some of the major AFDTC facilities used 
routinely to support WUMN R&D efforts: 

1) Guided Weapons Evaluation Facility (GWEF). The GWEF provides 
laboratory simulation support for developing precision-guided weapon technology. It is 
the only facility of its kind that can test the complete spectrum of weapon seekers under 
- Je roof including millimeter wave, laser, infrared, radio frequency and electro-optical. 
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The facility also has the unique ability to use digital, hardware-in-the-loop, midcourse and 
counter-countenneasure simulations for weapons analysis. 

IMPORTANCE TO WUMN: The GWEF has an extensive may of unique test 
devices that provides a means of testing the broad spectnun of guided munitions 
technology components (i.e. seekers, signal processor hardware and software, guidance, 
navigation and control hardware and software, etc.) being developed by WUMN. The 
GWEF provides a means for high fidelity, low cost test and evaluations early in the 
development process that help quantify the performance capabilities and limitations and 
provide a means for WUMN engineers and scientists to make informed low risk 
technology investment decisions. Of specific interest in the future is the integration of 
GWEF MMW target modeling and projection capabilities with WUMN infrared 
modeling and projection capabilities to perform HWIL analyses of dual mode sensor 
concepts. There is nowhere else where this can be accomplished with the degree of 
fidelity represented by a GWEF - WUMN link. 

IMPACT TO WUMN: The loss of the multi-story, multi-million dollar GWEF 
facility would eliminate significant evaluation tools that provide a unique means of 
assessing the value of new guided munitions technologies and of assessing their potential 
as the munitions component of an integrated weapon system. 

2) Preflight Integration of Munitions and Electronics Systems (PRIMES). 
The PRIMES facility consists of a fighter aircraft-sized anechoic chamber test facility and 
six shielded laboratories providing secure, realistic testing in a controlled RF environment 
to support one-on-one and many-on-one tests in static or dynamic flight simulation 
conditions. PRIMES testing si@~cantly reduces the need and cost of open-air testing. 

IMPORTANCE TO WUMN: The PRIMES facility provides a means t; assess 
guided munition performance in the presence of realistic radio frequency environments 
including that generatedemitted by the launch aircraft. A fiber-optics link between 
PRIMES, the GWEF and WUMN facilities is being designed to provide the capability to 
link with guided munitions HWIL simulations in WUMN and the GWEF for integrated 
system tests of the complete weapon system and the epvironuaent in which i& will fly. 

IMPACT TO WUMN: The loss of the PRIMES facility would eliminate 
significant analysis tools that provide a unique means of assessing the value of new 
guided munitions technologies and of assessing their potential as the munitions 
component of an integrated weapon system. 

3) Damage Potential Sled Track. The sled track is a 200-foot dual rail facility 
that provides ,?;xrately delivered (both in required velocity and impact geometry) 
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munitions against targets of various sizes, shapes and densities. This controlled 
environment is used to evaluate warhead and target interactions. The sled track also 
supports ground test of airborne scoring systems and experimental explosives. Targets 
are specifically tailored to the item under test and have included reinforced concrete, 
composite soil-concrete, simulated ship hulls, armored vehicles, and fragment collection 
arenas. Instrumentation provided includes high-speed cameras, programmable control 
systems, velocity measuring systems and closed-circuit television. Velocities up to 3,021 
feet per second have been reached and items weighing up to 3,000 pounds have been 
tested. 

IMPORTANCE TO WUMN: The sled track facility located on Range C-74, 
Eglin AFB F'L, has been and is continuing to be essential for full scale testing of hard 
target munition fuzes and warheads being developed by WUMN. The determination of 
weapon and fuze response during realistic hard target encounters is critical, particularly in 
defining the fuzing environment and warhead specific deceleration signals required by 
fuzes such as the accelerometer based Hard Target Smart Fuze (HTSF). The need for 
improved hard target munitions including hard target fuzes has been one of the most 
highly emphasized areas within the Armament Directorate as well as the office of the HQ 
ACC and SAF. Based on these requirements, the HTSF technology being developed at 
WUMN has received particular emphasis in terms of the Counter Proliferation agenda at 
the OSD level and was identified as one of the top priorities that must be addressed by 
DOD. The emphasis on hard target fuzing has resulted in still increasing numbers of sled 
track experiments. During the HTSF program alone, 12 sled experiments of the 350 lb 
class penetrators, 16 experiments of the 2000 lb BLU-109 and 7 experiments of the 4400 
lb BLU-113 were conducted. With continuing focus on hard target defeat, plans are 
calling for continued utilization of the Eglin sled track facility for hard target fuze and 
warhead development and experimentation. The close proximity of the facility to the 
weapon developer and test community has resulted in synergism providing for expedient 
yet "frrst try successes". The test turn around time and target capability for penetrating 
weapons is at a world class level and unrivaled by any other facility. 

IMPACT TO WUMN: Removal of WL/MN from this facility would severely 
damage the Department of Defense's ability to develap and freld penetrating-weapons for 
countering weapons of mass destruction (nuclear, chemical, and biological). 
Development time lines would require 3 to 4 years extension and development costs 
would increase by tens of millions of dollars. 

4) Fuze Test Facility. This facility is used for extensive testing of prototype and 
production models of fuzes and associated ordnance. The facility provides both 
operational and climatic environments. Operational environments simulated by jolt and 
jumble devices expose tes .titles to vibrations that realistically occur during handling 
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and transportation. Climatic environments simulate exposure to extreme conditions and 
can be accelerated to duplicate actual conditions to which a fuze may be exposed over 
prolonged periods. Test articles can be exposed to several environments simultaneously 
providing realistic operational environments. Other categories of testing include relative 
humidity, altitude, dust, drop, centrifugal acceleration, shock, static ejection, and leak 
detection. 

IMPORTANCE TO WUMN: The Fuze Test Facility provides invaluable support 
in the development and testing of munition fuzes and supporting subsystems. This 
support starts at the early stages of research. A complete line of environmental 
experimentation capabilities includes: High Temperature, Low Temperature, 
Temperature and Humidity, 40 Foot Drop, Sand and Dust, Jolt, Jumble, Electrostatic 
Discharge, and Acceleration. These environmental experiment apparatuses are 
configured to allow remote, round the clock testing of explosive items. These 
environmental experiment capabilities are also utilized by the Armament Directorate in 
early stages of fuze research. In addition the Fuze Test Facility has several unique high 
shock testers including an accelerated drop tester, and a vacuum gun with a 150 foot long 
barrel uniquely configured to provide impact shock with low launch acceleration as 
experienced by impact of free fall bombs and penetrators. Stores activation experiments 
are accomplished at the static ejection building. Real time fluoroscope equipment is 
utilized to observe the internal details (e.g. m e d  or safe) of research fuzes. This 
capability greatly reduces the hazard of disassembly of live explosive test items. These 
extensive capabilities are routinely utilized by the Armament Directorate in all phases of 
fuze research for fuze and fuze component analysis. 

IMPACT TO WUMN: Removal of WUMN fiom this facility would delete the 
- Air Force's ability to perform research and experimentation on new conceptual fuzes. 

Development of advanced fuzing systems would be severely degraded and result in 
development delays for future fuzes. 

5) Static Arenas. AFDTC provides eight instrumented (with data collection) test 
areas for static munitions testing. Capabilities include fragment velocity, dispersion and 
recovery, air blast measurements and pressure profiles, high speed photography, 
temperature measurement, wideband &ta recording, closed circuit televisions, fragment 
velocity screens and x-ray systems. 

IMPORTANCE TO WUMN: AFDTC instrumented test areas for static 
munitions experiments are required in support of a wide range of Armament Directorate 
programs. These ranges provide support such as iterative experiments of developmental 
warheads; warhead characterization experiments needed for effectiveness comparisons to 
justify further development or productio - of new Air Force munitions; evaluation of 

PAGE 27 
WLEglin, 10 August 1994 

FOR OFFICIAL USE ONLY 



FOR o ~ C ~ L  USE ONLY 

product improvement warhead concepts for existing programs such as AMRAAM and 
Sensor Fuzed Weapon (SFW); and fragmentation characterization of new munitions 
required to establish safe separation criteria for aircraft delivery. AFDTC has the 
facilities, instrumentation and trained personnel to conduct these tests in a timely, 
eficient and professional manner. 

IMPACT TO WUMN: The impact of not having WUMN near these facilities 
would be the added time and cost of locating or configuring an alternate facility to 
conduct the required experiments, and the probability that experienced personnel would 
not be available to effectively record, analyze, and utilize the resulting data. Delays in 
warhead development from exploratory development to full scale production would 
exceed 4 years with associated costs impacts in the tens of millions of dollars per 
warhead. 

AFDTC/96 CCSG, Scientific Computing Center: 

1) General Scientific and Business Computing: AF'DTCl96 CSSG provides a wide 
range of general scientific and business computing services to WUMN. Among the services 
provided are: system operationlmaintenance of mainframe and mini-computer systems, the Eglin 
Computer Network (ECONET), customer assistance, management of computer support contracts, 
management of the computer/software/peripheral acquisition process for both scientific and 
business computing, establishment of base-wide computing/development standards, requirements 
analyses, and strategic planning assistance. 

IMPORTANCE TO WUMN: As both a scientificlengineering and a business organization, 
WUMN requires signficant amounts of computing power and infrastructure support to 
accomplish its mission. Every employee uses at least one computer system as an integral part of 
their work. AFDTCI96 CCSG provides in-house government support, and manages a v-ariety of 
computer services contracts for WUMN including hardware and software maintenance, and 
management information system (MIS) development. AFDTC/96 CCSG also provides an Eglin- 
wide corporate approach to computing. All organizations, including WUMN, benefit from this 
leadership role. 

IMPACT TO WUMN: Without the general scientific and business computing services and 
support provided by AFDTCJ96 CCSG, WL/MN would be forced & use less sophi>ticated, less 
efficient techniques for task and services contract accomplishment andlor establish its own in- 
house centralized computing capability. Neither scenario is desirable, because they do not take 
advantage of the economy of scale resulting from a centrallized computing infrastructure. 

2) Supercomputer Facility: WUMN develops technologies in several different 
areas which require the use of supercomputers. AF'DTC/96 CCSG owns and operates a 
supercomputer system consisting of a Cray YMP U12.'3, mass storage silos, 128 million 
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word solid state memory device, and a computer visualization laboratory. WIJMN 
scientists account for 89 percent of all usage on this system. 
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IMPORTANCE TO WUMN: The two major technical areas for which WUMN require 
supercomputers are Computational Fluid Dynamics (CFD) and Hydrocodes. Both areas 
arc high fidelity numerical modeling of basic conservation laws of physics. CFD models 
solve the Navier-Stokes Equations to obtain a characterization of the aerodynamic flow 
field surrounding an air vehicle(s). Hydrocodes solve the Euler Equations with 
appropriate material state equations in order to model a weapon penetration and/or 
explosion event. Each of these techniques require massive computer resources, usually 
100+ hours of Cray YMP time per analysis and tens of millions of words of computer 
memory. 

IMPAm TO WUMN: The displacement of the WUMN scientist from the AFDTU96 
CCSG computer systems would be very impractical. Currently an ultra-high speed 
network exist for connectivity to the supercomputer and the mass storage devices. This 
network allows the scientist to perform his computations and visualize the results, 
otherwise the scientist would be required to travel to the supercomputer site. 
Visualization is an extremely important aspect of high fidelity modeling. For example, 
the computer allows the scientist to "see" the air flowing around a vehicle while in flight 
or observe an explosion event at ground zero. This is obviously not possible during an 
actual event. 

In addition to the obvious inefficiencies, the displacement of the WUMN scientist from 
the AFDTU96 CCSG computer systems would eliminate the capability for WUMN 
scientists to respond to quick reaction problems. The AFDTUSC computer was 
specifically purchased and configured to meet WUMN needs. This provides the scientist 
with a capability not available elsewhere. Some examples of work which could not have 
been accomplished without this capability are: 

a). GBU-28: A new guided bomb unit weighing almost 5000 lbs was developed 
for use in Desert Storm. Hardened enemy targets deeply buried under the ground were 
unreachable by any current weapon system in the Air Force. This new system was 
designed, fabricated, tested and delivered in less than one month. Thirty- two Hydrocode 
analyses were provided in 4 days to support this development effort. 

-- _ - P 
- 

b). AGM-130: A new standoff weapon concept uddcr development at ASClYH 
required aerodynamic analysis prior to continuing the program. A 6-8 month delay was 
anticipated due to wind tunnel testing constraints. WUMN scientists provided 
aerodynamic stability analyses in only a few weeks. 
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c). F-16 Flight Certification: Flight Certification for an Electronic Counter 
Measure (ECM) pod on the F-16 would have approximately $300K. CFD 
analysis performed on the AFDTCY96 CCSG supercomputer allowed the certif~cation to 
be made in a timely and inexpensive manner. 

Air Force Special Operations Command (AFSOC), Hurlburt Field FL: As a major 
player in every low intensity conflict in the past decade from Grenada to Bosnia, AFSOC 
responds to provide special operations personnel and direct fire support to accomplish its 
assigned objectives. The close proximity of WUMN has proven to be extremely 
beneficial to AFSOC in terms of direct weapon support and weapons requirement 
planning in support of that mission. 

WUMN provides requested direct support by investigating and solving malfunctions and 
failures of helicopter and gunship weapons and ammunition. The quick response, 
sometimes on an emergency basis, is greatly enhanced by the cross-town location. 
Engineers, armorers, and aircrew can meet quickly on-site as needed to discuss and 
evaluate problems, and take the appropriate corrective action. WUMN also provides 
support to AFSOC through the R&D of enhanced weapons and ammunition. Programs 
designed to develop improved munitions have been formulated through the close 
interaction with engineers and the user. On one specific occasion, an improved fuze 
housing was designed, fabricated, and tested in-house on a reduced schedule to meet 
specific mission requirements. 

WUMN works directly with AFSOC's requirements and acquisition personnel to provide 
support for the Special Operations Forces (SOF) Technical Planning Integrated Product 
Team (TPIPT). Recently held and future Directorate sponsored meetings of the AFSOC 
Weapon Requirements Workshop clarify near and far-term requirements and facfitate 
inputs to the AFSOC Weapon System Roadmap and Mission Area Plans. In addition, 
Directorate engineers and AFSOC planners serve together on Project Reliance subpanels 
to guide the development of future weapons for AFSOC as well other Air Force 
MAJCOMs. 

IMPORTANCE to WUMN: The geographical closeness of WSOC and the+ Directorate 
has paid big dividends. The advantages are manifest not ohy  in the obvious time savings 
of immediate response, but in the invaluable communications link of face-to-face contact 
with colleagues from the same community. 

IMPACT TO WUMN: The impact of losing this direct coordination would adversely 
affect the timeliness of the support provided to the AFSOC mission, and perhaps 
influence the reaction time of AFSOC to meet its objectives. 
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Science Applications International Corporation (SAIC), Scientific & Engineering 
Technical Assistance (SETA): SAIC is a locally based company running their technical 
operations from facilities located in Shalimar FL. SAIC, under a SETA contract, supplies 
highly specialized engineering and technical personnel to the Armament Directorate. 
They form an integral part of the Kinetic Kill Vehicle Hardware in the Loop Simulation 
(KHILS) Facility and the high velocity gun portion of the Hypervelocity Research Facility 
(HRC). 

IMPORTANCE TO WUMN: SAIC provides an integral portion.of the experimental 
support for KHILS and HRC. Specifically, SAIC provides support in the areas of image 
generation, scene visualization, hardware integration, and software development and 
integration for the KHILS systems. At the HRC, SAIC provides integral support for 
plasma processing, Mahem, ram accelerator, and electromagnetic launcher 
experimentation. 

IMPACT TO WUMN: KHILS and HRC would either be forced to close or drastically 
reduce their experimental programs if SETA support was lost. Loss of KHILS would 
remove a unique facility from the national technical base and would cause the loss of a 
substantial part of the nation's hardware-in-the-loop capability to analyze tactical and 
strategic seekers. This would greatly increase the developmental cost of future munitions 
used in theater defense, strategic defense, and tactical defense programs. Loss of the 
development work at HRC would deny our armed forces future weapons critical to 
penetration of future hard targets. The loss of the integral support provided by SAIC 
would also stop work on a developmental plasma arc process that has demonstrated 
removal of pollutants from water and holds great promise as a device to decontaminate 
ground water supplies. 

3.2 Personnel: 

Definitions for "Types of Personnel" provided in the paragraphs 3.2.1,3.2.2 and 3.23 : 

Technical: Includes scientists, engineers, and technicians. 
- - - - - C 

Management: Includes personnel who are designated as supervisors in their approved job 
positioddescription. 

Other: Includes all organizational personnel not listed in either of the the above two 
categories. 

The above definitions provided as clarifications by Mr. John J. Fedon, WUPOMF, 
DSN: 785-4013,ll May 94. 
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CONTROL NUMBER: LJCSWG-AF 0 10 

PURPOSE: To provide SAFIAQX staff corrected answers to Question 3.2.1 (Total Personnel) for the 
Wright Lab, Eglin AFB response to the Laboratory Joint Data Call ?he current Certified response for the 
Types of Personnel table for the "Weapons: Bombs CSF" has a single asterisk (*) next 'to the "Other" 
"Civilian/Government" entry. Based upon the footnotes, it appears as if this should be a double asterisk. 
Please confirm that this should be a double asterisk (includes six matrix employees) or explain why SETA 
contractor personnel (the single asterisk footnote) are included in the government civilian count 

SOURCE: Lt Col Hanson, SAFIAQXM, DSN 227-8850 

METHOD: Comparison of answers to questions 

CONCLUSION: Answer must be: Complete 

RATIONALE:. Response must be in accordance with LJCSG Guidance Package instructions 

MAJCOM: Concurs Does not concur (explain:) 

. .  - 

MAJCOM REVIEWER: 
(print name, organization, DSN) 

BASE: Concurs Does not concur (explain:) 

BASE REVIEWER: 
(print name, organization, DSN) 

I certify the information above is accurate and complete to the best of my knowledge and 
belief. 

CHARLES R. HANSON, Lt Col, USAF Date: 
Manufacturing-Quality Assurance Division 
Dep Asst Sec (Mgt Policy and Prog Integ) 
Assistant Secretary (Acquisition) 
Base Closure Working Group 
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w 
3.2.1 Total Personnel: What is the total number of government (military and civiliul), on-sib: 
federally funded ~ s c a r c h  and development center 0, and on-sitc system engineering 
technical assistance ($ETA) personnel engagd in sciena and rechnology (S&'T'), engineering 
development and in-senice engineering activities as of end FY93? Fa individuals M 

- predominantly work in CSFs, involved in rnw than one CSF, account for those individuals in the 
CSF that ~ p w c n t s  the prepondmce of their effoe (BRAC Criteria I) 

Response: 

TEAMS) 

'Illv 

* Includes on-sits O&M contractors (IRTS & TESCO) nnd Technical. Support (TEAS & 
EM) " Include six matrix employees 
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* Includes on-site O&M contractors (RTS & TESCO) and Technical Support (TEAS & 
TEAMS) 

3.2.2 Education: What is the number of government personnel actively engaged in S&T, 
engineering development and in-service engineering activities by highest degree and type of 
position? Provide the data in the following table: (BRAC Criteria I) 

Response: 

Weapons: Conventional MissiledRockets CSF 
Type of Number of Government Personnel by Type of Position 
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Degree/ Diploma Technical I Management 

High School or I 
Other 

(Supv) I 
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L 

w 

* Includes six matrix employees. 

(Supv) 
High School or 

Weapons: Guns and Ammunition CSF 
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Type of 
Degree/ Diploma 

Number of Government Personnel by Type of Position 
Technical I Management Other 
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3.2.3 Experience: What is the experience level of government personnel? Fill in the number of 
government personnel in the appropriate boxes of the following table. (BRAC Criteria I) 

* Total line does not include "Other" which is defined as clerical, administrative, secretarial, 
librarians, graphics, and security specialists. "Other" data is listed below: 

Other I 1 I 2 I 1 0 I 1 1 

rl 

* Total line does not include "Other" which is defined as clerical, administrative, secretarial. 
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librarians, graphics, and security specialists. "Other" data is listed below: 
6 I 5 I 13 Other I 

** Includes six matrix employees. 
8 I 27** 
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3.2.4 Accomplishments During FY91-93: For government personnel answer the following 
questions. 

Weapons: Guns and Ammunition CSF 

3.2.4.1 How many patents were awarded and patent disclosures (only count disclosures with 
issued disclosure numbers) were made? (BRAC Criteria I) 

Type of 
Position* 
Technical 

Management 
(Supv) 
Total 
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* Total line does not include "Other" which is defined as clerical, administrative, secretarial, 
librarians, graphics, and security specialists. "Other" data is Listed below: 

Other I 0 I 1 I 0 I 0 I 0 I 

Years of Government andlor Military Service 
More than 
20 years 

1 

1 
2 

Less than 
3 years 
0 

0 
0 

16-20 
years 
1 

0 
1 

3-10 years 
3 

0 
3 

11-15 
years 
1 

0 
1 



PURPOSE: To provide SAFIAQX staff corrected answers to question 3.2.4.1 of the Wright Lab, Eglin 
AFB response to the WCSG guidance package. The existing 10 Aug 1994 submission states 
that there were 7 patent disclosures and 8 patent awards. Since patents awarded are based on 
disclosures, explain why the number patents awarded for bombs (6) is greater than the number 
of patent disclosures for bombs (4). 

SOURCE: Lt Col Hanson, SAFIAQXM, DSN 227-8850 

METHOD: Comparison of answers to questions 

CONCLUSION: Answer must be: Complete 

RATIONALE: Response must be in accordance with LJCSG Guidance Package instructions 

MAJCOM: Concurs Does not concur (explain:) 

MAJCOM REVIEWER: 
(print name, organization, DSN) 

BASE: Concurs Does not concur (explain:) 

BASE REVIEWER: 
(print name, organization, DSN) 

I certify the information above is accurate and complete to the best of my knowledge and 
belief. 

CHARLES R HANSON, Lt Col USAF Date: 
Manufacturing -Quality Assurance Division 
Dep Asst Sec (Mgt Policy and Prog Integ) 
Assistant Secretary (Acquisition) 
Base Closure Working Group 



lW R v  To SAPlAQX Worksheet fw @ d m  3,U.l ).low many patents wac awarded 
.od pscsnt disclosum ( d y  count disclosums w b  is& disckmm nrrmbtrs) wme made?). 

- All pucnt aw& prtdcd by puan d i s k s ,  but the WYMN nsponw treats ~ B C  two 
optegoriri~r u m~1muy C J K C ~ ~ ~ ~ C .  T h d a  Uursfr ~ ~ ~ ~ d o n b I t - c o ~ ~  cd dlscbsuns and 
amds dm the m e  paients. Once awarded, tk patent was canted as a d  not 
m t e d  as "disclosed" and %ward#l". 

- W4MN aiglnatly counted all dirolosws, even thoee that had been awmied. Thls would 
4 p ~ d t  a result of U &I-s and 8 awards. For BBanbP, thcn would bavc been 10 

discIosllicss and 6 a&. 

- The comet laspoie to tMc gueixion depends on the issw of "doublpcwnting" ptmb that 
have been both diechsed and awarded 
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CSF 

Bombs 

Guns & Ammo 

Bombs 

Identification for a Real-Time Medium 

Conv Mis/Rkts 

Only Images For Use in an Optical 

Disclosures 

1 

1 

1 

Awarded 

- 

Patent Titles 
(Lit) 

Rotating Prism Video Camera 
High Energy Coaxial Cable for use in 

Pulsed High Energy Systems 
A Comparator Stack Architecture for 

Order Statistic Filtering of Digital 
Imagery 



PURPOSE: To provide SAFJAQX staff corrected answers to question 3.2.4.2 of the Wright Lab, Eglin 
AFB response to the WCSG guidance package. The response indicates that only selected 
papers were published in referred journals based on the entry "referred" in the column 
"Number Published". Since the question requested only papers published in peer review 
journals, confirm that the titles without "referred" entry were not published in peer review 
punrals. 

SOURCE: Lt Col Hanson, SAFIAQXM, DSN 227-8850 

METHOD: Comparison of answers to questions 

CONCLUSION: Answer must be: Complete 

RATIONALE: Response must be in accordance with LJCSG Guidance Package instructions 

MAJCOM: Concurs Does not concur (explain:) 

MAJCOM REVEWER: 
(print name, organization, DSN) 

BASE: Concurs Does not concur (explain:) 

BASE REVIEWER: 
(print name, organization, DSN) 

I certlfL the information above is accurate and complete to the best of my knowledge and 
belief 

CHARLES R HANSON, Lt Col, USAF Date: 
Manufacturing -Quality Assurance Division 
Dep Asst Sec (Mgt Policy and Prog Integ) 
Assistant Secretary (Acquisition) 
Base Closure Working Group 



5- ~c7;ut 'v  pa- 

- 

BASE: 

See At tached  Expl ana t i  on. 
- 
PAUL D .  SHlREY 
Chie f ,  Technolo 
Management Di v 
DSN: 872-2205 
# L / M N P  



- l l c  titic6 *out " R c f d n  entry were not published in peer review journals. Those papcrs 
without *Refaced" wcm asented at confmnws md symposia and wm published lo tllc 
camponding c o n f ~  w aympsium pmwdings. 
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PURPOSE: To provide SANAQX stdfcanccted answm to Question 33.4.2 Pupen published in pbcr 
fmbvrd h d s ,  of the (sea rWlnlbution List) mcponoe to the Tnburatory Joht Darn Call, Poz w h  kr which 
ym pdnrm WM, ~rovMe m Upt of puhlirbrd in pee rrvlea#dfoomdr by your g~v-mutt ~nroomol 
ddng FY 1991 through FY 1993. Tho papar listed most directly support tbe CSF. For aach paper lkted provide 
both tho dtle of the aniclo and the jouma in whfch it was puhlhhal, Md the month rind year 01pthIhl(csrth. On 
not list papea prrparad by non-govcanmant pcmanel or otha p~rswtrol who wm not ampbycd by your activjty: 
even if the pow Wne pmpmd in support of a oocltnrctual rcqutica\cnt, Do a0t at papa  pubbhod in mm-pcor 
reviewed j0&, Oechnical, btkx, test, and & repxN mabuds d bandbooks; prasentallom at eyraposiuots; 
ctc. 

CONCLUSION: Amwff must be Complete 

RATTONAf .F.: ~ t v p m a ~ .  m o i  b. h i n d a n w  with UCSG Guldanqi PPckoge insuuctiow 

MA JCOM: Concurs Does not concur (explain): 

BASE: 
# CAW ~)oas not concur (oxpldn): 

The updated response and infmatioa worksheet are attached. 

PAUL D. SHIREY, 
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DATE: 22 Sep 94 

MEMORANDUM FOR RECORD, SAFIAQT 

AIR STAFF CORRECTION WORKSHEET 

PURPOSE: To provide corrected answer to Question Number 3.2.4.2 Papers published in peer 
reviewed journals, Wright Laboratory, Eglin AFB, FL, Data Call. 

SOURCE: Installation Worksheets (Paul D. Shirey, WL/MNP, DSN 872-2205). 

METHOD: Review of Installation Worksheets (19 Sep 94) submitted for Air Force data call, 
telecon, and FAX communications with MAJCOM and Base POCs. 

.CONCLUSION: The corrected papers published in peer reviewed journals data is shown in 
attached worksheets and tablesflists for Wright Laboratory, Eglin AFB, FL. 

MAJCOM CONCURS: (See attached FAX co~ies) 
Major Chung C. Kang, HQ AFMCISTC, Wright-Patterson AFB, DSN 
787-5368. 

BASE CONCURS: fSee attached Installation Worksheets) 
Mr. Paul D. Shirey, WLIMNP, Eglin AFB, DSN 872-2205. 

I certifj that the abovdattached information is accurate and complete to the best of my 
knowledge and belief 

AIR STAFF REVIEWER: DATE: 22 Sep 94 
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INSTALLATION WOrnHEET 

WRK3ETX' LABORATORY, WLuu AYS YL 
ARMAMRNT DlRECTY)RATB CWUMN) 

PURPOSE: To document the answer to question aumbcr 324.2. How many papers 
werc publishad 3n pwr mvicwed journals? 

SOURCB: Dr Samwl C, -b~& WUCA-N, DSN: 872-3002. FY91 a FY93 Log 
- for Review aad Clearance of papen ad Abtttacar. 

hmTHOD: BxtfaCted data from 60- doamat. me log for dl ]pap=, 
prcscntatioos, bxicfmgs. articles, and report8 tbat are subd#ed to 
AFpE/PA for ckarance fox public daase was rwiwved to detamstac 
those papen that rue bJgbly likely to be ~ocaptad/prfnM in refereed 
j m a l s  such ss AIAA, EBB, SAME, Joumd of 8.nrJstx-y. etc., for FY91 
- PY93 by the Assocht8 Chief Scientist 

ModwoClon, 23 Moy 94: Duplicadon found in 8- document Usdng 
and in data file. Corrccbd and rosubmittcd, Sourco docurncntcd aootatcd. 

Mod(fication, 28 Jul94: Broke out data at thc lowest love1 of Common 
Suppon Functions and removed one undocumenrtd Cntty. 

Monlprdbcrm to Worksheet, 4 Aug .M: Ckdfied "METHOD" to reflect use 
of source data to answex question. 

Mmcutlon, 19 Sep 94: Response developed by Lt Cb). Michatl L. 
Dtlorcnzo, WL/CA-N, DSN 872-3002 to provide wrrcctcd answer 
following new guidance fram SAF/AQX. See SAFIAQX Correction 
Worksheet for details (Control Number: WCSWO-AF023). Data was 
collected from the soum document and WL,MN divhion words. 

CONCLUSION: 7'he method u d  ortpmrae the gmat mjuriy of paw contr;lbutcd an4 
accepted by refereed j o d s ,  however, this is only a sfflall measure of the 
technical infmmadon gentrated becaw of the diversity of methods used to 
disseminate tccbaica). Marnation before it becomes obsolete. See at& 

1 m W  that the above information is accurate and compbte to the best of my knowledge and 
bclicf. 

I certify that thc above information is accurate and complctc to thc bcsr of my knowlcdgc and 
btlicf. 

MAJCOM Date: 
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Guns/Ammo 

GunsfAnnno 

GurslAmmo : 

GunstAmmo 

1 

1 

1 

I 

Post-Shot Analysis of PlasmdRai) f n t u d i o a  m a 
small Bole Load Driving EML 
The £'MMmry Feasibiliry of Iufmahtcd Graphite 
,Bailgua Atmatmes 
E-td Tndiution of a Buffn Zone Between 
ficpfasma ArmatuceofanEMLandtttCPmjje 

Jan91 

Jan 91 

a uns/Ammo 1 High Energy Cabk Development for Pulsed Pcn;vcr 
Appliclticns 

y~undAtm~~ 1 Ten McgacoulombSwitchiing Operation for the Air 
Force Baery Powncd Inductive St~ntge Launcher 

:Research 

W E  ' hasdons on Magnetics. 

IBBE ~ m s  on Magnetics 

lEEE Transactions oa hfagrttics 

lEEB T-m on Magnetics 

IEfB Trans;rctioas on hfagnetics 

Jan 9: 

Ian 9: 

Jan 9 : 

Ian 9 1 A Tachnip to Reduce Plasma A_aatturc.Formation 
Voltage 

IEEB 'kmacti011s on hhgmztics 



-- - - - -- ~- - -  - -. .- . .. -. - ...... . . ... . . - - -. - - -- - - -- . - . . - - - - - - - -  - - - -- -- -- - -  - - -. -. --- -- - .------ 

SEP. 21 '94 I@: 14 HQ AFLVXRJ WRIWT-PGTTEkSGt4 OH P. Q5 





Inductirt k p s  Strms 
GunstAmmo I E y o l u t i ~  DCYClop& d the MtrltEFooctiao IERBlfaasacdons an lkhgmiu Jan 93 

"RAP" E?.xpb&e Operattd Switching Carttjdge 
1 N m l  H y b r i d X B A N ~ M u f t i p r i e t  . ~T~ Gms/Ammo * sonMagmtics Ian 93 

Cmrc/Arnrno 1 -c Lambchsr Control Usmg Eidtc State IEEB T d m  on Magnetics Jm 93 
Uachints 

Guns/Ammo 1 Dynamic Behaviatofan Explos'm Opening Switch JEEE Thsxt ioi ls on h w c s  Jan 93 
GrmdAmmo I A Tool for Pom Model Analysis for Plasma ICEEB ~ m s  on hfagm2ics' Jan 93 

Anmaturemm 
Guns/Anmo 1 Data Acquisition Applications for h o g  hktion UeeE Tmactians on Magnetics Jan 93 

Electmmgnetic Launchm E xj&men1~ 
b - 
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3 3  Workload 

3.3.1 FY93 Workload 

3.3.1.1 Work Year and Liecycle: Identify the number of actual workyears executed for each 
applicable CSF in FY93 for each of the following: government civilian; military; on-site 
FFRDCs; and on-site SETAs. (BRAC Criteria I) 

Weapons: Conventional Missiles/Rockets CSF 
Fiscal Year 1993 Actual 
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3.3.1.2 Engineering Development By ACAT: For each Common Support Function (e.g. w airborne C4I) at each activity engaged in engineering development, provide: 
- For each ACAT IC, ID, and 11 program (as defined in DODI 5000.2): 

- The name of the program 
- A brief program description 

- For each ACAT III and IV programs: 
- The number of such programs 
- A list of program names 

- For each program not an ACAT I, 11, IlI, IV: 
- The number of such programs 
- A list of program names 

- For the purpose of this question, any program between Milestone I and IV and containing 
demonstration and validation @emNal6.4)/Engineering and Manufacturing Development 
(EMD 6.5) funds in the N 9 5  PBS is considered to be engaged in engineering development 
(BRAC Criteria I). 

Response: This paragraph is not applicable to WUMN. 

. . 
3.3.1.3 In-Service Engineering: For each Common Support Function at each activity engaged 
in in-service engineering, list the in-service engineering efforts, the N 9 3  funds (from all 
sources) obligated for these efforts, the N 9 3  workyears for these efforts, and the weapon 
system(s) supported by these efforts. In-service engineering consists of all engineering support 
of fielded andlor out of production systems and includes efforts to improve cost, throughput, and 
schedule to support customer requirements as well as mods and upgrades for reliability, 
maintainability, and performance enhancements. (BRAC Criteria I) 
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Response: This paragraph is not applicable to WUMN. 
'c. 

3.3.2 Projected Funding 

- 3.3.2.1 Direct Funding: For each applicable CSF, identify direct mission funding by 
appropriation from FY94 to FY97. Use FY95 PBS for FY95-N97. (BRAC Criteria I) 

3.3.2.2 Other Obligation Authority: For each applicable CSF, identlfv reimbursable and 
direct-cite funding (other obligation authority expected) from FY94 to N97. Funding allocation 
must be traceable to FY95 PBS. (BRAC Criteria I) 

3.4 Facilities and Equipment 

3.4.1 Major Equipment and Facilities: Describe major facilities and equipment necessary to 
support each Common Support Function (include SCIFs). If the facilities and equipment are 
shared with other functions, identify those functions and the percentage of total time used by 
each of the functions. Provide labeled photographs that picture the breadth and scope of the 
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'UP PURPOSE: To provide SWAQX staffamxted a m v ~ ~  to pestion 3.4.1 of the Wright Lab, Eglin AFB 
respbnse to the LJCSG guidance package. The existing 10 Aug 94 submission stated that only 
bold entries are WyMN facilities. Confirm that there are only 17 WyMN &&ties. In 
addition, the use offoatnote (4) is confusing. Is it correct, for example, to interpret the table 
to man that the classified user area is part of the Advanced Guidance R e s m h  Facility, but 
the Sun MP 690 is not, nor an the Sun Workstations - 3, V~deo Work Statioq VAX 8650, 
VAX 4300, Arc. Devices, Power Codtio~ltr, Talon Scene W ~ 0 9  Algorithm AnaIysis 
Workstathn, and VAX 64101 Further, since they an not part of the Advanced Guidance 
Rrsca~~h Facility - a bold entry -they are not WUMN facilities or equipment? Finally, the 
existing response indicates that them is w sharing of equipment or facilities with other than 
common (as defined in appendix C) or unique support functions. Canfirm this is correct. If 
anything is shared within the activity, indicate the other function(s) and the percentage of 
timt the other function(s) uses the equipment or facility. 

SOURCE: Lt Col Hanson, SAF/AQXM, DSN 227-8850 

METEOD: Comparison of answers to questions 

CONCLUSION: Answer must be: Complete 
RATIONALE: Response must be in accordance with WCSG Guidance Package instructions 
MAJCOM: Concurs Does not concur (explain:) 

MAJCOM REVIEWER: 
(print-name, organization, DSN) 

BASE: Concurs Does not concur (explain:) 

. - . --_ - - e - 
BASE REVIEWER: 

(print name, organization, DSN) 
I certify the information above is accurate and complete to the best of my knowledge and 
belief. 

CHARLES R HANSON, Lt Cot USAF Date: 
Manuhcturing -Quality Assurance Division 
Dep Asst Sec (Mgt Policy and Prog Integ) 
Assistant Secretary (Acquisition) 
Base Closure Working Group 



BUY- 

See At tached Expl a n a t l  on, I 

- - 
DSN: 872-2k05 



Respollg To SAF/AQX Worksheet for Q u m  Sdbl  *Equipment md Facilities: 

r Desoribe mja facilities snd equipment n m u y  to  port each Qmmon Support ~ u d o n . . . ) .  

- Tho= uc only 17 WUMN fadUties. / 

- Footnote4 h intetbd to indi~atc that this entry is aa integral part of the facility (bold mt) and 
its rep-t uat & included in the rrpbcumt cost olb fWty (bold paint). Pa am@, 
sill of tbt items listed in the SAF/AQX Wohhett "Polposcn paragraph arc part of the Advanced 
Guidance Re& Facility. These itcme are &bed sepmtdy to &ow major items withim each 
facility, A photogntph was submitted for each of these items. To obtain thc total cost of each 
faciltty, add !be cost of tho facility (tint k bold) and the n o M e d  k m d q p m e n t  list4 M o w  
k 

- There is aa $barin& of facilities and equipment with other common or ualque support functions, 
wccpt for tbc KHaS Facility. The Thc Facility is t b v d  between two cotmzloil support 
funEti0n.s (Convcntknrd W e ~ k c t s  and Bomb). llht table shows the percentage split. All 
ot&u f d d a s  rub dedicated 100% to ihc htd coarmon support functioa 
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equipment and facilities described. If it is unique to DOD, to the Federal Government, or to the 
US, describe why it is unique. Insert the replacement cost. For this exercise, Replacement cost = 
(Initial cost + capital investment) multiplied by the inflation factor for the original year of 
construction. (BRAC Criteria 11) 

Response: 

NOTE: Replacement cost based on N 9 4  value. This clarification provided by Mr. John J. 
Fedon, WLPOMF, DSN: 785-40 13 , l l  May 94. 
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Bombs 
Bombs 
Bombs 
Bombs 
Bombs 

LADAR Electronics/Fabrication Lab 
Optics Tables - 4 
Vanadate Laser - 3 
1.06 Micron Laser Radar System 
Titan-P L : x r  

(4) 
$50 ea. 
$300 ea. 

$150 
$80 - 



- - - . - - - . - - - .... . 
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I-- 

- 

.) 

Cnv 
M i s m t  
and Bombs 
Cnv 
M i s m t  
and Bombs 
Cnv 
M i s m t  
and Bombs 
Cnv 
M i s m t  
and Bombs 
Bombs 

Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 

$3,000 

$3,000 

$10 

$1,000 

$14,901 
(4) 
(4) 

$127 
$83 
$319 
$942 
$323 
$280 
$54 

$69 ea. 
$60 
$66 
$54 

$38 ea. 
$863 
$1 15 
$360 
$26 
$264 
$42 
$54 

$18 ea. 
$7 ea. 
$210 

Resistor Array IR Projector & Midwave Sensor 

Two Color Broadband Imaging IR Seeker System 

Slow Scan Calibration System 

Flight Motion Simulator 

High Explosives Research & Development 
Facility 
Properties Laboratory 
Dynamics Facility 
100 gal. Steam-Heated Melt Kettle 
30 gal. Steam-Heated Melt Kettle 
30 gal. High-Shear, Vertical Mixer 
500-ton Double-Acting, Hydraulic Press 
100-ton Hydraulic Press 
10 Cubic Foot Vacuum Tumble Dryer 
Instron Mechanical Properties Tester 
Steam-Heated Oven - 10 -- 
Remote Control Band Saw 

X 

Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 
Bombs 

I 

Remotely-Controlled Milling Machine 
Remotely-Controlled Lathe 
Closed Circuit Television Monitoring System 
Linatron lOOOA MeV X-Ray System 
Astrophysics 450 KeV X-Ray System 
Picker 320 KeV Fluoroscope -- - - - 

48-in. Explosive Particle Size Separator 
Explosive-Proof Electronic Scale 
Isostatic Press Pump System 
High Pressure Water Pump 
Hot WaterIOil Circulator Units - 10 
High Volume Pump - 7 
Walk-In Curing Oven 

e 
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bombs 

Scientific and Technical Information Facility $2,375 

Defense Research On-Line System $35 
CD Todd Tower $75 
Scientific and Technical Library System $150 
Vaulted Area (4) 
Model Fabrication Facility $5,617 
CNC Abrasive Water Jet Cutting System $235 
L-Tec Wire Feed Welding System - 3 $7 ea. 
M-40P Jet Parts Washer I I I I $23 

Bombs Vacuum Gas, Oil Quinch Furnace $190 
Bombs Nigara 230 Ton Press Brake $60 
Bombs 60 inch by 318TK Shear $21 
Bombs Standard Modem Lathe - 4 $64 ea. 

Monarc EE Lathe - 5 $80 ea 
Bridgeport Apollo CNC Mill $85 

Bombs 
WIS U-4 Cylindric Grinder $78 
Do-all Heavy Duty Contour Saw - 2 $34 ea. 
Zeiss Computer Measuring System $86 

Bombs Monarch VMC 75 Machining Center $130 
Bombs Monarch VMC 150 Machine Center $300 
Bombs Monarch CNC Metalist Lathe $130 

> 

Bombs Shop Display 
. --- - - C 

(3) 
Bombs Radial Ann Drill $90 

I I I I 

l ~ r i d ~ e  Crane 1 $200 
I~ornbs (4000 lb ROW Crane I I I I $75 
l ~ o m b s  
(1) Bold entr 

1 1  I $12 
es are WUMN facilities 

(2) This equipment was part of the original facility and is included in the facility cost. 
(3) This picture is of the same piece of equipment above except from a different angle or of a 
major subcomponent of that equipment and its cost is included in the equipment cost above. 
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(4) This picture is a Bldg/LabBay/ShoplAreaNan that is a part of the facility above (bold print) w' and its cost is included in the facility cost. 
(5) This picture is of a research range for the facility listed above (bold print) and is required to 
accomplish the facility's mission. 
(6) Patent Pending on prism camera. 
(7) This facility is shared equally among the following three CSF: Conventional 
MissilesIRockets, Bombs, and Guns and Ammunition. 
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Facilities Descriptions: 
YV 

RADIO FREQUENCY/ MIUJMETER WAVE FACILITY: The Radio Frequency and 
Millimeter Wave Facility is chartered to research, develop, and analyze radar and millimeter 
wave guidance technology through 94 GHZ. To perform this important function, the facility is 
separated into two sections: the main R F W  section, and the Test and Instrumentation Tower 
section. The facility consists of 119 square meters of working space which contains test benches 
used for calibration and measurements, main power facilities for support of the test equipment 
used in the RF/MMW and Tower sections, a test stand for passive countermeasures evaluations, 
the Sgt. York Radar System, and limited electronic parts bench stock. The test equipment 
utilized in the facility consists of a vector network analyzer, a scalar network analyzer, a 
spectrum analyzer, power meters, analog sweep generator, standard gain antennas for Ka and W 
bands, dual polarized antennas for Ka and W bands, a plastic feed monopulse antenna for Ka 
band and connector tool kits for building RF cables. The most recent addition to the facility is an 
F-16 derived lOGHZ search and track radar used to track aerial targets with limited ground 
tracking capability. The system is used extensively for the research of future designs. 

The Radio Frequency and Millimeter Wave Facility is unique within the Air Force. It contains a 
lOGHZ search and track radar and a 94GHZ monopulse radar. This facility supports the research 
of radar sensors and seekers used in the guidance units of conventional weapons. 

LADAR DEVELOPMENT AND EVALUATION RESEARCH FACILITY (LDERF): The 

w LDERF provides the resources to research, develop, analyze and test sensors and seekers using 
active LADAR guidance. The facility consists of three functions: (1) The Optics Lab consists of 
four isolated optical workltest benches in two separate 20 feet by 40 feet rooms; 1064 nrn 
Nd:Yag diode pumped LADAR; Laser Imaging Radar System with five additional lasers; Janis 
dewar for material characterization; and an 80 feet blacked-out indoor range for LADM testing; 
(2) The electronics laboratory provides electronics development areas, LADAR video/&ta 
displays and processing stations; (3) An operations area consisting of an air conditioned hanger 
space for sensor integration, modification and storage of unmanned aerial vehicles (UAV). The 
LADAR system is capable of collecting imagery at a distance up to 1 km. 

OPTICAL CORRELATION RESEARCH FACILITY: The Optical Conelation Research 
Facility provides unique capabilities to (1) design, develop and analyze optical and digital 
processing technology; (2) develop standard mathematical morphology for image processing; and 
(3) develop advanced seeker algorithms. The facility consists of vibration isolated optics 
benches, an optical correlator, a laser polarimeter and several computer workstations interfaced 
to optical hardware. The facility can be used to make measurements of electro- and magneto- 
optic constants of optical and i n k e d  materials, and optical processing experiments and 
simulation can be performed. Instrumentation includes photometers, high-speed oscilloscopes, 

c CO2, CO, stabilized HeNe and solid state lasers, long and mid wavelength IR detectors, high 
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accuracy multimeters, electromagnets, pulse generators, high voltage power supplies, computer 
controlled stages, and several different types of Spatial light modulators. 

The Optical Correlation Research Facility is unique within the Air Force. It contains the only 
known infrared laser polarimeter; computer driven spatial light modulators for evaluating phase- 
only spatial filters and a transputer workstation for simulation of optical correlation using parallel 
processing and Air Forcedeveloped software. 

NEURAL NETWORK AND SIGNAL PROCESSING FACILITY. The Neural Network and 
Signal Processing Facility provides the capability to perform signal processing and neural 
network development and analyses for guided weapons and supports joint service 
signal/iie/data and processor assessment and development. The facility consists of a medium- 
speed neural network processor with concomitant software while a second data analysis 
capability processes the results.. An additional neural network system is implemented on a 
80836-based personal computer enhanced with a neural network accelerator board and neural 
network analysis software. A Sun Sparc 1 computer provides signal processing analysis and 
software evaluation. 

- 
ADVANCED GUIDANCE RESEARCH FACILITY: The Advanced Guidance Research 
Facility provides the necessary tools to perform in-house exploratory and advanced development 
for imaging and non-imaging guided weapon systems, image and signal processing techniques 
and dual use applications. The facility consists of two TEMPEST screen rooms for classified 
processing, high-speed VAX and SUN computers, state-of-the-art image processing engines, .I array processors, language compilers and graphical and data analysis software. The mission of 
the AGRF is to develop and validate target recognition/classification algorithms for brilliant 
weapons, perform analysis of captive flight test data, and use this information in the development 
and validation of digital simulations. 

KINETIC KIU VEHICLE HIL SIMULATION FACILITY: The Kinetic Kill Vehicle 
Hardware-In-The-Loop Simulation (KHILS) Facility provides independent simulation and 
ground experiments for space-based interceptors and conventional air-to-air and air-to-surface 
weapons. A combination of digital and hardware-in-the-loop simulators is being stepwise 
developed to simulate the launch-to-impact scenario-for spmbased guided interceptors as well 
as air-to-air and air-to-surface cohventianal guided munitions: ~ c k a l  brassbard hardware 
(seekers, signal processors, guidance processors, IMU's, etc.) will be interfaced into the 
simulation to provide both component and system level performance data. 

This is the only U.S. facility that provides target image synthesis, image injection, inband 
projection, and remote connectivity at one location. It is the only international facility that can 
provide real-time interfacing of classified hardware-in-the-loop (closed and open) simulations 
with remc ' '-facilities. It is the only U.S. facility capable of 16 million pixels per second of 
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throughput with real-time translations and rotation of scenes with no throughput costs. Several 
industrial contractors are developing different capabilities to be used earlier in the development 
phase of space-based interceptors. 

HIGH EXPLOSIVE RESEARCH AND DEVELOPMENT (HERD) FACILITY: The High 
Explosive Research and Development (HERD) Facility was established to provide a modern in- 
house explosive research, development, and experimentation capability and provide the Air 
Force with an in-house quick reactive explosives loading capability. The HERD Facility consists 
of three sections: Properties, Processing, and Dynamics. These sections function as an integral 
unit capable of a complete spectrum of explosive research, development, and experimentation. 
The mission of the facility is (1) to provide explosives research and development support to 
organizations within the Air Force, especially to those within the Aeronautical Systems Center, 
(2) to tailor explosives to meet specific Air Force needs and develop explosive mixing and 
loading techniques in support of Air Force armament development programs, (3) to characterize 
and evaluate explosive systems, (4) to provide necessary background data in explosives 
chemistry and detonation physics, and (5) to support explosives research and development 
programs of other Government Agencies, when special and unique expertise is required. 

The HERD Facility is the only DOD facility where the three sections mentioned below, each 
with its own capabilities, are collocated. Experimental formulations meeting necessary chemical + 

and physical criteria are developed in the Properties Section. The formulations are mixed, 
machined, and loaded in the Processing Section and the detonation properties determined in the 
Dynamics Section. Experimental formulations can be analyzed through the stages of scale up 
from small scale chemical and physical testing to pilot plan scale mixing and loading through 
performance testing in an all-up munition. 

ADVANCED WARHEADS EXPERIMENTATION FACILITY (AWEF): The AWEF was 
constructed as a specialized facility for the development of advanced generation warheadsand 
kinetic energy penetrators. The facility is over 10,000 sq ft including machine shop, and test 
chambers which provide an integrated capability for the design, fabrication and evaluation of 
warheads for smart munition concepts. Among the unique capabilities in the facility are a. series 
of explosive test chambers licensed for testing depleted uranium warhead materials and are 
environmentally contained to provide explosive/me,tal testingwith-hqh density metals. These 
chambers are integrated with advanced state-of-the-art instrumentation and computerized &ta 
acquisition systems to provide detailed analysis of design and terminal effects. This facility 
provides the Air Force, and other DOD agencies, the capability to study warhead and penetrator 
performance. 

The AWEF is the only facility within the U.S. that is licensed to conduct heavy metal, terminal 
ballistic experiments with gun launched, or explosively formed penetrators (EFP) in an 
environmentally secure tfe chamber. Also, the AWEF is adjacent to two outdoor test ranges. 
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The data generated in these experiments will be assessed by engineers and designers responsible 
for the development of advanced warheads. Typically, terminal effects experiments are 
parametric studies to measure weapon effectiveness. The AWEF provides the capability to study 
warhead performance against various target configurations. It will provide a capability for 
studying adaptable warhead design consistent with smart sensor fuzed weapons concepts. The 
experiments can be used to support concept formulation and evaluation studies for evolving 
threats. 

FUZES RESEARCH AND DEVELOPMENT FACILITY: The Fuzes Research and 
Development Facility provides the Armament Directorate with the capability to develop and 
evaluate technology for fuzes sensors and signal processing circuitry components for 
conventional munitions. The facility consists of an electronics laboratory, laser laboratory, 
aerosol chamber and printed circuit board fabrication capabilities. Unique capabilities include 
equipment for high "G" testing, 155 mm smooth bore howitzer gun, 152 feet vacuum gun, shock 
machines, and an explosive test bay. Instrumentation provided includes high-speed computers, 
shock-hardened data recorders, shock switches, shock-hardened accelerometers and a fully 
instrumented aerosol chamber. 

This world class facility has the equipment, together with well instrumented ranges, to provide an 
AF-unique end-to-end testing process that includes explosive and environmental evaluations, a 
full spectrum of shock capabilities, full scale projectile launch facilities and weapon integrated 
flight test experiments. The hard target penetration fuzing is a DOD-unique capability crucial in 
the emerging development of multimode initiated fuzes that will provide an air delivered 
munitions force multiplier. The Fuzes Research and Development Facilities' unique capability 
was called upon during Desert Storm to develop a GBU-28 fuze modification fielded in less than 
a month. 

AEROBALLISTICS RESEARCH FACILITY (ARF): The ARF is a world-class facility with a 
200 meter long diagnostic chamber with distributed data gathering stations. Consisting of (a) a 
research section; (b) associated modelflauncher design capabilities and data reduction and 
analysis systems and (c) launcher systems evaluation and instrumentation systems development 
capabilities. It provides an integrated launch and flight technology development tool to support a 
wide range of munition requirements. A broadly-based launcher ycbflight system test capability 
is available to support munition technology development through free-flight studies involving: 
(a) Static and dynamic aerodynamic parameter measurement, (b) Flowfield visualization and 
characterization, (c) Telemetry systems development, (d) Free-flight signature and 
flowfieldlradiation interaction, (e) Acceleration-hardened onboard electronics and data recording 
instnunentation. 
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Further, to support testing, the facility consists of (a) a fully enclosed firing tunnel, (b) a gun 
room, test control room, data acquisition room, static test room, loading room, and conditioning 
room, and (c) a propellant combustion test area. 

The Aeroballistics Research Facility is the only U.S. facility that provides the capability to 
experimentally investigate and validate the dynamic stability of aerodynamic shapes in free- 
flight; and derive aerodynamic coefficients and stability derivatives simultaneously for below 
40mm sized experimental items. 

BALLISTICS EXPERIMENTATION FACILITY (BEF): The BEF conducts and supports 
custom ballistic munitions research, development, and experimentation on munitions, munition 
warheads, fuzes, and other experimental items ranging in size h m  0.177 inches through 8.0 
inches in diameter. The facility consists of a 6500 feet by 1500 feet outdoor fuing range, 300 
feet indoor range, mechanical and electronic shops, munitions and equipment storage areas, and 
over 450 air and powder launchers. Launch and flight verification development experiments are 
performed in the BEF and are supported by a variety of data gathering devices including high 
speed video camera (up to 20M frames per second, 150KV flash x-ray systems, Doppler radar for 
in-bore, flight, and terminal ballistics (30 fps to 9,000 fps) and instrumentation for in-bore 
pressures and action time data. The Ballistics Experimentation Facility provides a concentrated 
capability to determine free-flight position data, velocity, orientation, spin rate, and penetration. 
Experimental items can be launched by powder guns, compressed gas launchers, two-stage light 

: gas guns, and high performance guns with velocities ranging from subsonic to hypersonic (up to 
Mach 14). 

HYPERVELOCITY RESEARCH FACILITY: The Hypervelocity Research Facility located on 
Eglin Test Site A- 15 incorporates three interrelated research test beds: (1) a pulse-power 
research system, (2) a shock-induced combustion research system, and (3) an environmental 
waste disposal research device. This facility is dedicated to supporting the entire munitions 
research life cycle from exploring the basic physics of shock wave propagation in energetic 
materials to exploiting pulse power technology for investigating revolutionary warhead 
topologies and destroying combustion products. 

The pulse-power research system incorporates. twounique capacitor based pulse power systems 
which arc utilized to support basic research efforts aimed at developing advanced multi-mode 
warheads. In addition, the pulse power systems are utilized to support basic research into 
electromagnetic launcher technology. The shock-induced combustion system is comprised of 
two primary elements: (1) a 93mm ram accelerator device and (2) a shock induced combustion 
diagnostics research test bed comprised of a 20mm light gas gun and a diagnostics chamber. A 
common combustion gas handling system is shared between these two systems. Finally, the 
shock induced combustion research system is the only such system in the world that combines an 
on-site ram accelerator and a shock dynamics devi ' : in the same system. The environmental 
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waste disposal research device is a spin-off from the plasma physics learned and developed in 
support of electromagnetic launcher research. This system, called a non-thermal silent discharge 
device, utilizes a low temperature plasma (an ionized gas) to oxidize hazardous wastes contained 
in gaseous effluent streams. This technology is applicable not only to waste streams generated 
during incineration of explosive compounds, but also to all exhaust gases. 

The Hypervelocity Research Facility is located on an 80 acre secure site on Santa Rosa Island, 
FL. This location gives WUMN direct access to the Air Force Gulf of Mexico test range for 
munitions experimentation. The engineering support buildings include a tempest screen room 
for classified data acquisition and analysis beyond the secret level. 

INERTIAL NAVIGATION FACILITY: The Inertial Navigation Facility provides 
experimentation analysis for tactical weapons navigation and control technology including 
imbedded GPSIinertial systems. The facility provides emulation of aircraft 1553 BUS 
communications during experimentation and is instrumented with an Acutronic Precision 130-80 
rate table in an integrated environmental chamber. A mobile testbed is available to the 
Directorate consisting of a RockwelVCollins MAGR GPS receiver, Honeywell H423 INS, Codar 
ruggedized MicroVAX I1 computer system and a ruggedized 80486-based personal computer. - 

INSTRUMENTATION TECHNOLOGY RESEARCH FACILITY: The Instrumentation 
Technology Research Facility provides the capability for investigating various types of state-of- 
the-art transducers, sensors, and telemetry used in aircraft and weapon instrumentation. This 
facility utilizes advanced technologies, i.e., lasers, photonics, velocimetry etc., to assist in the 
development of specialized sensors and subminiature telemetry to obtain non-intrusive pressure 
wave front characteristics, noncontact flight dynamic measurements and other parametric 
measurements associated with high performance weaponry. This facility is investigating the use 
of high speed, low light level electronic imaging systems to measure weapon and aircraft 
performance. This system and other optical sensing elements are being evaluated to determine 
the feasibility of using this technology for accurately characterizing the minute transient moments 
that occur at "weapon release." Thin film piezoelectric material, manganin resistive devices, 
optical modulation cubes, and phase conjugation crystals are some of the materials being 
evaluated for use as parametric measuring devices. This facility incorporates full 
electronicloptical prototyping, various sensor test bens, darkr-oom and a highly instrumented 
projectile 1auncWimpact laboratory used to develop holographic/high speed imaging techniques 
for Wright Laboratory, the Air Force, and DOD users. A 5-ton shop van has been configured to 
transport this instrumentation to and from many of the AFDTC and WUMN facilities to support 
explosive and warhead experiments. 

ENVIRONMENTAL SCIENCES FACILITY: The Environmental Sciences Facility is a general 
purpose facility equipped for classical wet chemistry and instrumental analyses. This facility also 
has the resources to perform many nonroutine analyses. The far"'ty consists of general purpose 

PAGE 72 
W U g l i n ,  10 August 1994 

FOR OFFICIAL USE ONLY 



FOR OFFICIAL USE ONLY 

analytical equipment as well as some of the most sophisticated analytical instrumentation 
available. This instrumentation is used to quantitatively determine contaminants in chemicals, 
explosives, fuels, soils, or water. This facility also includes equipment for microscopic research, 
qualitative and semi-quantitative particle studies, metallurgical analysis and image processing. 
This facility conducts in-house and field research in support of the Directorate's environmental 
protection program and monitors test ranges where environmental impacts from test activities 
could occur. 

SCIENTIFIC AND TECHNICAL INFORMATION FACILITY (STINFO): The STINFO facility 
is the focal point for scientific and technical information and related services required to support 
the research, development and experimentation functions of the Directorate, the Aeronautical 
Systems Center, tenant agencies and their contractors. The collection includes books, journals, 
technical reports (classified, unclassified), studies, documents, and miscellaneous printed and 
f h e d  materials. It is composed of approximately 18,000 books, 800 periodical subscriptions 
(300 of which are in direct support), 40,000 bound periodicals, 10,000 reels/cartridges of 
microfdmed periodicals, and 500,000 technical reports (hard copy and microfiche). Services 
include on-line and manual literature searches, reference, referral, bibliographies, and interlibrary 
loan. The facility's on-line access capability can electronically access other scientific & technical - 
information centers in both classified and unclassified modes. 

MODEL FABRICATION FACILITY: The Model Fabrication Facility provides rapid response 
to scientists and engineers of the Armament Directorate in research, exploratory and advanced 

.I development type modeling work. Areas of responsibility include air-to-air and air-to-ground 
weapon fabrication, aeromechanic shapes for wind tunnel investigations, flight test models, 
modular weapon interface units, and suspension and release prototype hardware. These models 
consist of full-scale and reduced-scale sizes. The Model Fabrication Facility can perform 
extremely accurate work in machining, sheet metal work, welding, fiberglass/plastic work, 
numerical control machining, and quality control/measuring. 
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3.5 Expansion Potential 

3.5.1 Laboratory Facilities: Use facilities records as of fourth-quarter N93 in answering the 
following (in sq ft) for each CSF: (BRAC Criteria 11) 
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3.5.1.1 Describe the capacity of your activity to absorb additional similar workyears categorized 
in the same common support function with minor facility modification. If major modification is 
required, describe to what extent the facilities would have to be modified. (Use FY97 workyears 
as your requirement) (BRAC Criteria III) 

Response: Applies to Weapons: Bombs CSF 

WUMN has sustained personnel cuts over the last few years and can therefore absorb several 
additional similar workyears with minor facility modification. The DMR resulted in the loss of 
103 personnel. In addition, losses due to the WL 1996 POM Manpower Exercise will be 75 
additional personnel through N97.  There have been other losses due to cutbacks of on-site 
contractor support of approximately 20 personnel from Science Applications International 
Corporation at the Hypervelocity Research Facility, and about 10 from Vitro Corp at the 
Advanced Warheads Experimentation Facility. There have been a few other losses due to 
attrition over the last few years which can not be replaced due to hiring freezes. Concurrently 
with these cutbacks, there were some reductions in facility locations in response to facility - 
cutbacks to support downsizing actions and conservation and clean-up efforts. In addition to 
capacity to absorb similar workyears with minor facility modification, there is potential within 
the Eglin AFB complex to absorb substantial growth in the Military Construction Program 
(MCP) with 3,533 buildable acres. This fact is critical because WUMN can be expanded to 

(I encompass substantial portions of Eglin AFB as described in the response to paragraph 3.5.2. 
Eglin AFB is located in a remote region of the country and is fully supported by land, air, and sea 
access which enables construction and addition of virtually any type of non-nuclear weapons 
facility. 

3.5.1.2 If there is capacity to absorb additional workyears, how many additional workyears can 
be supported? (BRAC Criteria m) 

Response: Applies to Weapons: Bombs CSF 

Based on the discussion in paragraph 3.5.1.1, WUMn has office spaee and technical facilities to 
support an additional workforce of approximately 200 persons. With additional construction or 
with revitalization of other Eglin facilities which may be available due to other Eglin 
organization impacts, our capacity to expand to accommodate others is practically unlimited. 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of d i t a ry  construction programs or 
other alteration projects programmed in the N 9 5  PBS. (BRAC Criteria Di) 
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Response: Applies to Common Support Functions: 

‘w Weapons: Conventional Missiles/Rockets 
Weapons: Bombs 
Weapons: Guns and Ammunition 

WUMN has no military construction programs or other alteration projects programmed in the 
N 9 5  PBS. 

3.5.2 Land Use: Provide number of buildable acres for additional laboratorylad~ninistrative 
support construction at your installation. (BRAC Criteria II) 

Response: 

Buildable Acres: 3,533 acres (Eglin AFB) 

WUMN is located on Eglin AFB and occupies 1,000 acres of the 724 square miles which 
comprises Eglin AFB's land mass. The majority of this 1,000 acres is experimental ranges with - 
safety footprints for munitions research. WUMN is spread out over eight sites. Within the 
proximity of these sites, approximately 85 acres could be considered as buildable acres as 
follows: 

-. 

w - Advanced Warheads Experimentation Facility - 25 acres 
- High Explosive R&D Facility - 10 acres 
- Model Fabrication Facility - 1 acre 
- Building 13 Facilities - 0.5 acres 
- Fuzes/Aeroballistics Research Facilities - 3 acres 
- Ballistics Evaluation Facility - 5 acres 
- Site C-3 - 25 acres 
- Site A-15 - 15 acres 

The above referenced AFDTC Installation Worksheet identified, for Eglin as a whole, 3,533 
acres as suitable for new development. This acreage includes only m a s  where suff~ient 
infrastructure is in place to support expansion. Test ranges are mainly open areas which could be 
developed, depending on the mission. 
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w 3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be provided in appropriate 
units -.- e.g. KWH of electricity. (BRAC Criteria II) 

Response: Applies to Weapons: Bombs CSF 

Electricity: The base electrical distribution system has a total capacity of 117 MW with a 
current usage of 49.2%. 

Natural Gas: The base gas distribution system has a total capacity of 68.4 MCFIday with a 
current usage of 7.71%. 

Water: The base water distribution system has a total capacity of 22.35 MGIday with a current 
usage of 34.5%. 
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(example Air Staff Certification memorandum) 

MEMORANDUM FOR HQ US AF/XXXX 

SUBJ: Validation of Laboratory Joint Cross Service Group Data Call 

TO: HQ USAF/RTR 

This letter is to certify the Laboratory Joint Cross Service Group Data Calls listed at attachment 
1. All required bases were reviewed except as noted (atch 2); changes or data corrections are 
itemized by base at attachment 3. The data is ceM1ed accurate and complete to the best of my 
knowledge. 

JOE P. ACTION - 

Lt Col, USAF 
Program Analyst, XXXX Section 

3 Atch 
1. XXXX Data Call 
2. Bases Evaluated List 
3. Data correction list 

1st Ind: XXXX 

CI 
TO: RTR 

Attached is the data required for the 1995 Joint Cross Service Group. I certify it is accurate and 
complete to the best of my knowledge and belief. 

TOP DOG 
Colonel, USAF 
Division Chief XXXX 

3 Atch 
1. XXXX data call 
2. Bases Evaluated list 
3. Data correction list 



Labs Joint Cross Service Grou~ Data 

Oues tion OPR 

Section 11 

Section III 

AQT 
AQT 
AQT 
AQT 
CEVP 
AQT 
AQT 
AQX 
AQX 
AQX 
AQT 
AQT 
AQT 
AQT 
AQWAQT 
AQT 
AQX 
AQX 
CEPP 
CEPP 
AQTICEPP 
AQT 
AQT/CEPP 
CEPP 
CEPP 
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ESC INPUT TO "LAB" JCSWG DATA CALL 
20 MAY 94 

SECTION IT: CAPACITY OF DOD COMPONENTS 

2.1 Workload. Use the following table to describe historic and projected workload at each 
activity in terms of funding and workyears. Assume previous BRAC closures and realignments 
are implemented on schedule. Projected funding will be derived from FY95 President's Budget 
Submission (Then year dollars). Past fiscal year data shall begin with FY86 or at the inception of 
the activity as it existed on 1 Oct 93. (BRAC Criteria I & IV) 

* S E T W S  Infoxmation not available for 1986 
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II * S E T m M S  Infomation not available for 1986 

- Budgeted workyears are the selected indicator of the "lab" hhstructure's capacity at an 
aggregate level for each Military Department. They include both workyears funded directly by 
the Military Department and the workyears funded from organhitions outside the Military 
Department. 

Workyears = government personnel and on-site FFRDCs and SETAs 

2.2 Excess "Labw Capacity - Measured at the DOD Component Level 

- Excess "Lab" Capacity = Sum of the Peak Workyears - Sum of the Projected Workyears 
- Peak at each activity = Highest value between FY86 (or since inception of organization) 

and FY93 
-- Projected at each activity = Estimated at N 9 7  

Excess On-Site Capacity 3723(N87) -2966 = 757 Workyears 
Excess Off-Site MITRE Capacity 1688(FYSS) - 1098 = 590 Workyears 
Excess Off-Site SETmEMS Capacity 806WY87) - 526 = 280 Workyears 

Total Excess Capacity 1627 Workyears 
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PURPOSE: To'prwide SAF/AQX staff correded answers to question 3.0 for ESC, Hanscom AFB for the 
Laboratory JCSG guidance package. The Laboratory JCSG guidance package requested the 
description of relationships and interconnectivities with other functions (common or unique) 
in support of the overall activity mission. This question was intended to solicit a list of 
functions which a particular common support function (CSF) (listed in appendix C of the 
questionnaire) is interconnected. The term "interco~ected" is defined as any relationships, 
connections, and/or synergies that exist among CSFs either common (i.e. listed in appendix 
C) or unique (i.e. not included in appendix C) by virtue of shared /common scientific or 
engineering disciplines, shared/common equipment or facilities, joint or common 
requirements, or any other factors which link or relate the CSFs and/or unique functions to 
each other. Clearly identify these interconnectivities for each CSF reported by your activity 

SOURCE: Lt Col Hanson, SAFIAQXM, DSN 227-8850 

METHOD: Comparison of answers to questions 

CONCLUSION: Answer must be: Complete 

RATIONALE: Response must be in accordance with LJCSG Guidance Package instructions 

MAJCOM: Concurs Does not concur (explain:) 

MAJCOM RE-: 
(print name, organization, DSN) - 

BASE: Concurs Does not concur (explain:) 

- - - e - . . 
BASE REVIEWER: 

(print name, organization, DSN) 
I certify the information above is accurate and complete to the best of my knowledge and 
belief. 

CHARLES R HANSON, Lt Col USAF 
Manufacturing -Quality Assurance Division 
Dep Asst Sec (Mgt Policy and Prog Integ) 
Assistant Secretary (Acquisition) 
Base Closure Working Group 

Date: 





-Q#c Fo docunez.at; answelc to question 3.0  

CotmCd: mj Xan Frsacois. E S C I C B ,  D6N 4?$-4338. 1) ~ s u f t  ESC Strategic 
Plarr 1994 and 2 )  ESC Briefina, mWhat: i a  CAT* ( P o t  ~ l s r i r x ,  ~riaf). 3)  F ~ C  CSP 
Deffaitions k Program Breakout, 12 May 94, as becarmiad by Lt Den Ftanklis. 

. 4)  W I G  laceet progreun8s list showing 17.8 prb~rww (as of May 94) . Responses 
to qrrrsrims 51 3 .1 .5 ,  61 3.2.2, 7 )  3 . 3 . 3  aad 0) MIW 1993 DhsttiSution of 
9eaknic~l Ski11~. R d f n r d  &aup, C r p t  Juaet Oolr~oeohj, PEC/CSBd Dm7 478- 
7859. .personal knowleage 0s tbe! interconnectiv%cy bemeerr CSF8. 

!&TXOD: Maj Xas rranceis condursed information in first two sources t6 
clear, eeneise atat-t of s crx rniasiun.  apt Janet Pol-crky i r a ~ ~ t r d  

i n f o m t i o n  rrom last 7 aourcqs. 

CONCLVSIOW: Attached. 



- -  -~ - - - - - - -  . .....- ...... - -  

~ U U -  1 q ~ ; l 9  G d l r  u-t * u 

- C41 capitalizes on the natural strengths of our military force - speed, . 
range, flexibility, precision, and lethality - by providing global situational 
awareness, &$ion of data from a variety of sources, and rapid preaentaticn 
of critical information to declsion makers. 

- ESC's approaoh to C41 involves the application d the following elements: 

- User Involvement; 

- Collaborative engineering; 

- Extensible architectures: 

- Commercial Products and Standards. 

- C41's value was clearly demonstrated in Desert Storm: 

II 
Exchange 

-- 
Iraq U.S. . Ratio 

Tanka 3'700 ' 4 3 9231 
Armored Viahicles 2400 3 - + 800:l 
Fighters (Airtan&/ r) 36 0 - . 36:O 
Artiliery 2600 0 t. 26QO:O 
haapr - 50,000 - 180 - - j;. 275:i - 

Our w%apan syshma were certainly &or to IW6, and our boopo were mudl 
bettertndnad and r n m .  But, these facmm rnf~no! coma to explainfog the 
huge dlsparlry in the exchange ram% The only way to acplaln those large numbers is 
to note the CoCoafkn brow had an w @ l l e n t  Waw ef the IrMenefd and could taRe 
quid advantage of#&! lntormztfon, while ihe Iraqi  forces wera operadn* virtually / 
#indto(ded. Wilriam J. Perry, May 1991 / 
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%rrr N . A  ru SUPPO'BJ: f 5 co0mo ? x c m  rapport *=an : i 

lisred in Appwdlx C in which you sre aMively mgwS 

30  iWssi0~ D m  the mjor a p W d e s  a YOU bv i ry  conaiburing m thi common ~ p p o ~  
fandon hulled f o x r n ~ ~  Duct&! my ~YOIE&I atid iaber~opp~dvhy Ma O~IP fmai~a~ i 
(cornman or btherwise) ia support of dte o v d  d v k y  mission. 

As part of Air F o m  Materiel Command, the Elecmnic Systems Center . 
'(ESC) at Hanscom AFB, MA m a g e s  the research, development, 
acquisition, and sustainment of over 160 mmmand, control, 
communications, computer, and intelligence (041) systems..Tbesa systems 
provide the.'sensesn neecessay to direst the muscle cf America's air power 
anend to the right Rrget et the right time with a very. high dsgree of 
accuracy and relkbility. 

- C41 provic! .s the equipment, faciI'ies and connectivity the &or needs to 
gather information, decide what to do and direct forces. . 
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(rr ESC Is i d u y  p6sifhned to carry out the oitsrl C4I mffifiion. 

- While Aircsafc Whnology moves a generadon ~ V W  10 to 15 yean 
EIectr~dcs kchnoiogy leap a generatfan e v e n  2 to 3 years 

TO h p  pw a highly experienced and educated workfwa is critical. T&e 
c0mp1e;t web of W b  C4I systems presats inmWility challenges not 
encountered in more standidom systems procuynent, such aS &craft or sat~Ilitcs. 

, The linlcs to today's systcms md those of tomorrow mst be known, mdemtood and 
logicalIy factored into procunmca decisions. ESC undersrands C4I system - of all 
services; past present, and planned. 

Our healmy mix of "old hats" and "young hard chargers" blends unsurpassed 
systems knowledge with the latest in technical thinking. As seen below. 52% of our 
personnel have more than 16 yoan experienct and 4146 have a master's degree or 

- betrer. 

ESC Wotkfoxe 
Edudox~ 

Experience 

d m  4% HS- o r b s  17% . 
3 - 1 0 ~  25% Associates 12% - 
11-15 yrs 19% Bachelors 30% - 

1 6 - 2 0 ~ ~  13% Masttrs 37% 
n y r s  39% Docto~tt 4% 

The thirty year relationship between the parts of our w&me, ESC. MlTRE and 
SETMEMS niskcs premi.m C41 system pr-t happen Each 'piece is vital 
to the whole. The skilled milityry and civilian -me1 d d  not perform without 
our outsourced personntl We outsource 58% of our workforce: Ole engineering 
work of MTTRE (35%) and the technical assistance provided by the SETA/1:EMS 
(23%). 
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& parnary techn.iml support and apcmte memory is pmvided by MIIRE. . 
Mll'm has deep roots in tht electronic sciaras and a soEd core of experience 
(porn bolrgh their association with ESCs earliest development efforts, their tics to 
Anny and Navy acquisitio~ a d  heir link to mure than 63 local Universities and 
&~&~nic  high techn~f~gy c~mp&ts. 

The aitical skills of 'thc h a R E  workforce are not &ily @EwHL 
Commuicatians and M d  Zntelligcm Computer ~cicacdsof i rn  

- development, Hmm Systems hte&xs. Momation Systems, lam 
E1eca:onics. Mathematics and Analysis, Networks and Distribution Processing, 
Physicdl Systems, Security Assessment and Bngineakg, SCPSO~S .d -paas, 
Signal Aocessing, Simulation & Modeling and Systems Engjn-g an some of the 
critical sldlls lends to ESC's succc~sful procurement dC4I systems. 

The Abborw, Grmmd-Fixed and Mobilc 041 CSFs rrquirP the same howledge of - 
existing system interfaces and competency. Our workforce can met  the chalZenge 
of any C41 CSF an4 it is most economical to have one unit hamdle a l l  thre. 

-4 

3 
We have the inftastmtue and personnel to gct the needed infomation ta the $/- 

. waflghter when and whae it is need& Olu mqe than 25 labs provide intdace .. -- 
modding, sirrrulatian, analysis, and ohcr aacas~ary capabilities. Hanscom AFBis 
ideally located in the heart oftbe eastern Uniad Sarrar mqmtcr hdwtiy, and ESC 
U K ~  mrS l d o n  to maintain access to developing cacnmezw techmIogy trends. 
In retum, the h&~tzy h a  recognized ESC as the focal pinf for g o m t  C4I 
systems a m t i o n  and located key o.Eces near Hansarm AFB. 

PAGE 6 3D . 
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ESC CSF Interconnections 

ESCS business is C4L The technical software cornplefitie~ of C4I systems mates 
to ilcquisition chalkw$ - once developed, systems and are being put on all  
three platforms. Due to t&e multitude of all thne J6Nie.s sysmn links, the same 
fast mnving technology, the bh f~dIirie.9, and rhk extefi$iva expertise nquired to 
&stand and effective$ acquire these systems, spli- C41 in any mumer, 
including by platform, dtxmmea effectiveness. 

Airborne Ground-Fixed C4I and Mobile C4I Relatiomhips: a a 

1. US&$ ail2 ac5rj to om- pbccr work wit11 thr, mrnn p p i e  and get an 
integrated product. 

2. The equipment a d  systems with which 4 C41 system taIks and interfaces are in 
the same set. - ' .  . . .' 3. Extensive intaface I& and prototyping insures user requirements met 

*I . - - -. 
4. Technical zofban and interface challenges vny W e .  p' 

I 

m J 

5. The extensive p c m d  eqcrtise to m d ~ t a ~ I  ~ ~ U W I M X I ~ ~  and squire j 

software intensive C4X is the same. 

6. Co- ppodrrtc and standards ak worked across systems to kcep 
compati'bility and nsability. 

7. ESCs in the center of a bi@-techno$ogy a&wotc beltway Locati~q draws tbe 
best and brightest to work C4I systems with nttwodi.ng ties b local industry, academia 
and business - invaluable resources in our fast-pad software business. 

. --_ - - e - 
8. Having Rome Lnbs w- the pmmsive CSF, I31ocaonio hviaes, in our 

backyard bcncflts om pasoanel through tninfng, ~ ~ p o ~ e  t~ the latest R&D hqmhgs 
and future system aphiliiies. 

9. llaring C41 in one I d o n  is synergi- - in&wo *st laba and personnel 
cficcking intcrfact and product results &gether! 

RESULT - lNTESRATEI), EFFECTIVE, QUALITY PRODUCTS TO TBE U5EX 
PAGE 8 3 E  
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3.1 Location 

3.1.1 Geographic/Climatological Features: Describe any geographic/climatological f e a m s  in 
and around your activity that are relevant to each CSF. Indicate and justify those that are 
required versus those that just serve to enhance accomplishing the mission of the activity. For 
example, clear air at high altitude that increases quality of atmospheric, ground-based laser 
experiments in support of the weapons CSF. (BRAC Criteria I) 

Special geographic/climatological features are not relevant to the C4I work conducted by 
ESC at Hanscom AFB. 

3.1.2 Licenses & permits: Describe and list the licenses or pennits (e.g., environmental, safety, 
etc.) that your activity currently holds and justify why they are required to allow tests, 
experiments, or other special capabilities at your location for each CSF. For example, permit to 
store and use high explosives. (BRAC Criteria I) 

Hanscom AFB does not currently hold any licenses or environmental permits which are 
required to allow tests, experiments or other special capabilities for C41 CSF's. 

3.1.3 Environmental constraints: Describe and list the environmental or land use constraints 
present at your activity which limit or restrict your current scope for each CSF, i.e., would not 
allow increased "volume" or "spectrum" for the CSF. Example -- Volume: frwluency of a type of 
experiment. Example -- Spectrum: Current permit to detonate high explosives will not allow 
detonation or storage of increased quantity of explosives without legal waiver (state law) or 
relocation of surrounding (non-govt) buildings. (BRAC Criteria 11) 

There are no known environmental constraints to restrict expansion of our C41 CSFs. 
SF 54 F 56 d 5e 
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AIR STAFF CORRECTION WORKSHEET 

PURPOSE: To provide corrected answer to ELECTRONIC SYSTEMS CENTER, 
HANSCOM AFB, MASS. [,n,h!!d:r /4,./ ,fi5 i,@ 9 
SOURCE: '95 BRAC Questionnaire 

scr wd 
CONCLUSION: Update needed (cnrekrrnge) 

MAJCOM (CONCURS)(NONCONCURS): CONCURS (PI-ovided info VIA 
questionnaire) 

BASE (CONCURS) (DOES NOT CONCUR): 

Ilr 
I certify the above information is accurate and complete to the best of rny k~~owledge and 
belief, based upon information provided by identified sources. 

R -  c c DATE: 
2 1 JUL I994 

AIR STAFF REVLEWER: 

Hanscom AFB is located in an air quality non-attainment area for ozone. Natural resources 
associated with Hanscom AFB would have to be considered prior to any related construction 
activities. 



AIR STAFF CORRECTION WORKSHEET 

PURPOSE: To provide corrected answer to aANSCOM AFB, MA. 

SOURCE: '95 BRAC Questionnaire 

y e  &LaJ 
CONCLUSION: Update needed (wPfbRge) 

MAJCOM (CONCURS)(NONCONCURS): CONCURS (Provided info VLA 
questionnaire) 

BASE (CONCURS) (DOES NOT CONCUR): -same- 

I certify the above information is accurate and complete to the best of my knowledge and 
belief, based upon information provided by identified sources. 

AIR STAFF REVIEWER: 3. OJSH (CS v ' ~  J DATE: 11 9 AUC 1994 

Air Quality 
- Area is in non-attainment for Ozone (serious). The base has implemented carpooling; does not 
restrict odoff-base activities at this time. 

GroundwaterARP 
-- Potable groundwater contaminated. 22 IRP sites constrain future activities. 

Other 
- 27 Acres of wetlands constrain fiiture construction. 
-- Grassland community (habitat), north of base is a verified site for breeding. Upland Sand Pipers 
& Grasshopper Sparrows (both sensitive species). 



SENT BY: 9- 9-94 : 17314 ; HQ i \nC/XPX+ 882239707 ; # 8 
TO 8-9861741 P ,85436 

~~-09-1q94 W:05 FROM CUWWKJ 
6cr-37- 1 5 s ~  15: F- d$ u w  70 1 1  P . Q I U / m  

9 4 - 0 9 - 2 1  1 1  : 2 3  R C '  

eS 
... 

C O I Y T R W ~ E a :  WCSWO4P 015 0 15 
-0SEt 'fa Pmvldo w/AQ% CQff claiflad L 1 I m  60 Q U w p  3.13, fl 
nctgontatothbh.aboroQry ~ ~ ~ ~ T h a ~ p p a # h r d l ~ 1 l b d y o u w c t a h 8  

~ ~ ~ ~ ~ ~ ~ ~ ~ t d c ~ ~ ~ ~ ~ ~ i t v t l c p w p i o l r ~ l  
P e r m H r n a d i t i a r h o r ~ ~ ~ d t ?  

2. !fa P ~ t m o d l l k l l i o n  ar 8 lrcw P& is requW4wlll- be &qdfm 

2 t I t m i ~ d o a L r p q o i r r d d o r ~ b t h o n a t a n d ~ ~ n n p r r ' n b  

II' 



SENT BY: 9- 9-94 ; 17:14 ; HQ AFNC/XPX- 
882239707 ; # 9 

SEP-Q3-lY% 09: 06 FROM MMMAI4D SECT1M.I TO 8-9861741 P.Q6r'= 

Data Qall fez *t8bU Joint Cromm ??drkiPg OrouD 
TR-m- 

HAnsm lve, MA 

OURPbBEa To docurnant the anmer to queotion TJC~WG-AFO~S 

txnmcst Mr. Donald Morries, 647 ABC/CEEV, DSN 478-4667 

BmlSODa compared ~ a a k  programed workyear, 3677/FY91 to 3601/N94. Meeting 
w i t h  ~ r .  Paorria, Chief of pnvjrnnmantal Planning, 647 AW./CP, reconfi rmcld no 
existing envi.ronmenca1 permits generated by the ESC CSFS and none would be 
required oven if the peak programmed workyear lav~lmanning were Considered. 

CO#CIiUSXO~t There are no known cnvironrnantal aonditiollp to restrict expirnsion 
of our C41 CSFS CQ the level of our peak pxogramGd workyear, 

Z c a i r n  that the above lnformatioa io aao~*ata rad oamlete Co the boat OP 
ary Icn~1~2ed~e W bel1.C. 

X csrtfiy that tlae above bfaamtion Am w-te 4 a-late t o  the bast or 
P ~ J T  kaoprladua md belief. 

Dater 9 & / ? ' - I  
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PVRPQGEt To document answer to question 3.1.4 

8aVR-: 1. Mr. Alfred R. Evans, ESC/XXM, DSN 478-7539. Apr 1994 BRfiC 1995 
.Base Capacity Analysis Hanscom AFB input. Apr 12, 1994 E-MIII from W .  scan 

.. - Wesaell, ESC/SC, DSN 478-5661, t o  Mr. EVJ~E, DSN 478mS661 concerning the Base 
. . Capacity Analysis. 
.: 

' - 6  : . , 2 .  1495 Air Force ~ a s e  Questionnaire ~ ~ c s t i o n  1.a .~.12 -corn AFB response 
. - . from Mr,Steven C -  Tibbetts, WS-10, 4647 ABG/LGTF, D!SN 478-7907, dated 31 Mar 

94. 
% .  . ... . . . .  . 
.-.. . -. . ,, 3 .  - Col Roe AdanS4 ESCtEN-3. DSN 478-8015, Bt1.f i!ig *!I BSC ~ l e e l ~ ~ a r a b i l i t ~  - .  . . . . 
.. . . .  Initiative, Presented to ESC Program Directors, Apr 94, attachad. 
- .  Teleconference with Cof 23 May 94.  
. . . - . . - . . 

* .  

. ttB'Pg01): 1- Mr. Wan8 obtained Dial Central Office and trunking information 
...,. :.: ,...,... fram Mr. Curr,Munsell at DMATS,. #anscorn AFB Commu?Iicationo, Infraetructure . . 

. .- . ..-. diagram is attached. The Apr 94 Hanscom APB input to the BRAC 1995 Base 
Capaaity Analysis states the Dial Central Office planned want ion (excerpt 

' attached). MI. Evan's e-mail, Apr 12, 1994 discusses the AP concentrator, I 
- .  called him 16 Hay and he elaborated by stating our capability doubles from our 
. current 21 circuits to 42 in sep 94.  

2. ' Extracted ~irport infomation from response to 1995 A i r  Force Base 
. . Questionnaire, 1977 Deed and Release o f  Leasehold, page 6, paragraph 6F. 

w 3. Col Adams rtaeed par his  professfonal larowledge as ESC's Program Manager . 
for the System Integration Office, that C4I is a force multiplier due to the - information it provides during peace and wartime. Xnfomation on Technical 
Interface Network was condensed from slides 16 and 18 or Col Marn~, Apr 84 
briefing , 

CONCLUSIOR: The mjoriw of the mission of ESC applies to We Airborne CSF. 
The three special support infrastructure items listed apply to the Airborne 
CSF. The Ground Fixed and Mobile CSFf also benefit, but since the bulk of our 
C41 effort; is Airborne, the Airborne CSF is most applicable. 

Airborne CSF? 
. -. 

. 1. Due to the constant camunicative nature of acquisition work both 
telephone and computer connectivity a m  critical. Xanscom AFB will t n t I ~ i E i 0 I I  -. to Centrix with unllsoited telephone qxtn~ion, 2d Qtr of PY95. Acce6L to the 
Defense Data Network w i l l  increase with HAFB receiving a second Concentrator 
in Sepf 94 M additional 2 1  circuits, Cioubling our aurrenc DDN capacity. 

. . 
2 .  ~anscom AFB is adjacent to the ~ a s ~ p ~ r t  owned and operated '~anscom 

. .... Field. .The airport provides landing and take-off of A i r  Force aircraft free 
of charge. AWACS and JSTARS SPO personnel are afforded easy access t o  

.. . . . . . aircraft systems facilitating trouble shooting and acquisition. The Air Force 
. .. . does not incur the normal costs associated with runway operations, but has the 

benefit ,t runway use. 
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3 .  C 4 1  i s  a force multiplier due to che critical information provided via 
Interface links. TO test several of  these links, a Technical 
Interoperability Network is in phased eetablishment. The Network uses 
local area Network (LAN),  ~etropolitan Area Networks ( W s )  and wide 
Area Network8 (Wws) links to provide a f u l l - t i w  facility for 
developers to demonstrate and verify interoperability durlng a l l  phases 
of procurement. Initial links e x i s t  betwcen ESC and MITRB laboratories. 

. . . , Grwnd-Fixed CST: Bonef it from 1-3 above, but since one CSF musc be chosen: . I . .  
. . 

' ; ?, -8 .- . . . . . . . . . . .  
. .,. . : . None.. - '. :':: . .- ...-!... 2 . .'. ..._. . . .  -..:.. . . . .  . . . - .,. 

, H o b l l o - ~ i ~ C s ~ l  Banefit fro. 1-3 w e ,  me olnce one CSF muse be cho943nz -' .... 
C --. . . .  ' . j .  . . <?.. ..None- . . ......... . .  

,.._ - .  . . . . . .  . .  , . 
:-' ;,. ' . . . z th.t a. *ova i a f o - t i ~ .  i d  emcurat. and c( . i~leta +O the best of 

... .&--.-.-::. . . . . .  )m-l&grr and belief. . . . . . . .  i" 

. . .  . . .  . . . .  -,--.*. ....... . . - 
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AVG UPDATE 94-09-08  1 4 : 1 1  . 
*tab- Joint Cross Service Workipg woup v - -. 

~ s T ~ T X O I  WCIEUUEZEET 
- - BAWSCOM llw, XA 

PaapoSEt To document answer to question 3.1.5 
- 

a 

~~ W. ~ettrky H. Thurston, ESC/IS, DSN 478-1186. m. 3628 provided 
intonnation on MITRE, Rome Labs, Phillips Labs, SEX and TE;Ms/SETA from the 
ESC/IS data base as of May 94, Mr.'Karl A, Klauer, ESC/WO, DSN 478-7294, 
provided inf omation on MITRE, Llncoln Laboratory and the Volpe Center from 
MITRE TO&P document and Program Manager's and $PO personnel as of May 94. Maf 
Charles K. Kapaku, ESC/?Y;X, DSN 478-8910 provided information on MITRG, 
SETWTEMS, and MCR from a fiairvey nf M wrfionnel in May 94. Mr. Louis D. 
Masiello, AWE, DSN 478-5889 provided information on the WTRE corporation from 
each projects MTS documents as of May 94. Lt Col Frank A. Horaj, ESC/TD-AF, 
.DSN 478-9224, provided information on LFncoln Labs from Inputs from t h ~  
ZSC/TDX (Program Control) and tbrae letter chiefs as of May 94. Major John 
Horn, ESC/WC, DSN 478-4612 proviaed infomelon on MITRE and T W  from 
interviews with Senior W Managers in May 94. Mr. David Minior, ESC/XRL, DSN 
DSN 478-5986, Ext. 8406, provided information on MITRE, from direct inquiries 
to XR 3-Ltr Chiefs in May 94. Mr..Tom Schubmehl, ESC/SSA, DSN 478-9651, 
provided information on MITRE and SETA/TEM$ from ESC Almanac, 28 Sep 93. Mr. 
Peter C. Drevinsky, ESCIIAXO, DSN 478-5900, at. 3533, provided information on 
MITRE and sETA/TEMS, Prom Program information and analysis as of 6 May 94. Lt 
Col John H. Gill, ESC/lCO, DSN $78-1186, Ext. 7091, provided information on 
M I T R E  and SmA/TEMS from Jan 94 Almanac data base. Dr. Barry Allen, ESC/ZJ, 
DSN 478-8444, provided information on MITRE and Lincoln Labs from locally 
Technical Operations and Plans as well as extended Unit Manning Document as of 
May 94, Mr. Ken Bair, ESC/AV, DSN 478-6002, provided information on MITRE and 
SETA/TEMS from query of program managers as to benefits of collocation or 
close proxiznlLy us vl: ~ a y  94.  M r .  Daniel 3, Finn, B-I, DSN 478-1186, Ext. 
5003 provided information on SETA/TEMS and ASAT from Lotus FY 93 f i lc -%ni- -  
MITRE TO&P as of m y  94. Mr. Gerald E. Tuite, ESC/MS, DSN 478-5980, est. 6015 
provided 5.nf onnation on MITRE from query to 3-ttr Chiefs, 6 May 94. Ms. Cindy 
Spaney, MITRE Corporation, DSN 478-5890, ext. 7372 provided information on 
MITRS personnel, MITRE organizational linkages with Academia, the Computer 
industry and the Software ~ngineering Institute (SEII from A Survey of MITRE 
Hesearch Xnceraccions w l l h  U ~ l i v e r s i t i e s  Apr  91 and professional knowledge a3 
of May 94. Mr. Richard T. Momberg, contractor, RL/ER, DSN 478-3932 provided 
the RL (Hanscom AFB) answer to question 3.1.5. The SPO provided SETA/TE;MS 
contractor counts from question 3.3.1.2, attached, was used for SETA/TEMS 
number. All source documents attached.- 

METROD: ESC/CSB tasked each Systems Program Office and MITRE to provide an 
input. Sources provided information and rational on separate installation 
woxksheets located in ESC/CSB file for this question. The information from 
the source inseallation worksheets was consolidated to attain the top five 
names, type of organization distance and workyears performed by your activity 
information. For Lincoln Lab and the Volpe Center, the workyears funded by 
your activity was taken From the SPO consolidated inputs. The workyears 
funded by your activity for the other three inputs was attained as follows: 

MITRE Corporation - Excerpc from Ms. Cindy Spaney's MITRE answer to question 
3.2.1 by CSF. Rome Lab - Mr. Dick Momberg's answer to question 3.1.5 used. 
SETAfTEMS - Excerpt from MS. Jai i s  Paterson's sETA/TEMS answer to question 
3.2.1 by CSF. 



~ ~ ~ O C T U V I ~  h ur~iyue caputnih  iu the fur-.u uZscieuttfIc a d  kckuld v t i s c  a d ~ ~ a r r t  kr C4I 
acquisitions, spednlicd knowledge of the weapon systems beiug developed and produced, and of the miiitary 
eavlronment to which the qstcms wi I l  be applied MITRE'S capabiities are not readily available in the 
cornnacretat SCCUX. toss of arc e a p m ~ l ~ q  an W~OIC or rn pprc ~ O U I C I  mkc nanny ycors to replace, 
would present a significant risk to the technical integrity of the B C  programs, and cortsequently to the 
delivery of required operational capabilities. 

Lincoln hboratoq  and the Haystack Radar Facility (under MI'T/U) pmvide ededvc sapport b our 
MIssiIe Wyning mad Space Sudllanct  Network Programs. Again, their pdmity  facitihtes 
communication and the team buuding ncccsa y lor IPT concept impkmentadon. 

K O M  Lahi ptovidm &SC Yrogrms with lblhbidi and Maintenance ( K M )  pndidion support, 
Devclapment and Production Test Range Support and T& Ma~gement Support. 
The p r ~ x h i q  of the two orgrrnizations allow free a d  arsy access uad tjlcilitats joint a c # ) r n p ~ n t .  

SETAlTEMS support contractors provide additional systems engineering cxpertIse d e d  to suazsfulIy 
lnttgrste a complex .system as well as ou-ng hand on experience m operating and acq- mllltsry 
 system^. They provide tnvdoable cost analysis support and d i r d y  support surge r e q u i m  by 
provide an Independent source for cost estimates. 



~ h c  %alp Centu in Boston provide critical support to o w  Joint Sweil~ance Systcm p-m offica 
through the processing and interpretation of EIlght b t c i  Informstlon. The adjacency of the V* *ttt 
itas mmnnniotions ~ I I ~ I  saved -cant sw travel costs. -me votpe wter is under me IN of 

- Trnnqmrtatirrn a d  pmvlde~c n dmr #aldnl: relatlauship with our m e r e  the FAA In the Joint Rogcam, - - - - -  - - - - - -  -- * --- * - - - - 
It should be mted there ere three inrporkmt organbttoml Unks not &phy.d h the table bealoe the 
rJatlomhip docs nu1 invulva ~i~~~ f i r s f l y  Curwla( *nrrbpnrs. mq are the NT 
Englaod Industry* Aclulcmia, and Labomtoties ? l a d m l g  mc 

- Th= ~ c a d r m *  ~ o & t y  - (s a mq ia~- ee ofthe workjng 
on C4I systearP and the area's worid-chss b94c of calhges d uaivtrsitles offering degret pm- 

- professional saninan and research fn a wide variety of CQI and acqdsition dated fields. ESC's most 
- .  _- -. - virible connection to Academia irr Imugh Ib genernl systems e a $ i W g  arm, the MITRE l W R X .  

.- - ..- . - MWRE hiru load grsdaatcs, atconrage continning eduatiom employees enrolled in credlt comes), . ... . -- . .- - .-- - - 
-, ._ --. __  pclrddpata in state-of-the-art scmlnars and ~~Uoquia and re&s on mtstahd cobboration with WverstQ 

. - - fbmlQ, pdrute students and Iaboratories in maintain& in-depth knowledge a m  the atotmou~ breadth 
-= -- of technical specidtie that apply in C4I systena. - 

The Computer Industry - &cal industry Is the other leg of the stool represen* the technical foundation for 
ESC C4I expertise, not onIy for the Uow of ddlted people, but for emerging commercEal products, especially 
important as defense moves to greater dependehce on off-the-sbetf. MITRE k Innumtial as an alpha and 
beta M e r  of new products, an advisor on research and development, and a leader In formulating 
specifications and standards; ESC benefits ia capabEUty and responsiveness m rneetirtg C41 user needs, 

Tht Software Engineering Institute (SEI) - The SEI (Pittsburgh) amti SEIZPRDC operattd by Ca&ie  
MeUoa is a key dement of ESC'S i u d d p  team in software architect&+ eugbeerlng, development and 
prodaction- me availabtUtg of canvetlieat transportrrtion and decbronic commuHiaUons diminisha tbe 
ku+ ufdL- rud pc~nrib an cftccLL+c rohtionohip rh& b i i d p  b r S w o e m  =PC ircrnurd 

(I w(mue rne!odology &om and the softwarc-intemIv~ C4I programs Mag mnaged by its sponsor, ESC 

The folb- h a Gstihg of Industry, Acid& and Laboratory c o ~ s c t i o ~ ~ .  MITI?E personnel either 
d h d y  uctLItngt professional expertkc, do Alpha or Beta testing, and/or keep abreast of bchmLogy 
changes relative to C41 through direct communicntion and queries, 

NAME LOCATION CONNECTlON 

A d v a d  V i i  S y s t e ~ ~ ~  
Air Mouse Remote Controis 
Ampm 
Ascecrslon Tschnology Corp. 

ASEC 
Avid Ttxhnobgy 
Boston University 
BY- 
Cabletrop 
QY-n SysteraP 

Cornell Univmity 

Soflmm 
Alr Mouse 
IIi&dresoludan projectom 
Computer Position 

Trackers 
SystemsCo~Ctor 
&ktop Wdeo 
part-time Student3 
Coarmunication switchev 
N&vorI&g Products 
Computer Cmm Produds 
IJroPdbnnd LAN PMducts 
Part-Time Staden& New 



Dartmouth College Eanowr, NEI 
'I Data General Newton, M A  

- - - DataTr;ruslation lkhrbro, MA 
Dtlorms Mapping Corp. -port, Ms 
Digital Equipmeat Carp. 

. . .-- &~nard, M A  

- DraperLaboratory 
-- .. . .- - 

- - DynamlcsRescarcb - .  - - 
Elkonix 

._I_-- : Ems - - . - - - . - - - - - - - .  
.- 

- - - ItInrvard Uaiverslty 
-. 

Rosnm 
Hcwlett Packard 
Interaction Systuns, Inc - 
hcan, Inc 
It& 

BlrrfEL%On,I"=A 
Watertown, MA 
Cambridge, M A  
Lexiwn, MA 

Kendall Square Research Cambridge, MA 
UP,- . WaCtham,MA 
Lincoln tabotatory 
I&ckbced Sandem 

L=w- MA 
NashUa,NH 

Lotas Dcvdopment Corp. -ridge, MA 

MASPAR Computer C o b  Cambridge, M A  
hfaS hstitate of Tecl~noIogy Cambridge, NA 

AKilliates 

Rogram 
Mercury Computers QIehxford, MA 

Merrimack C o w  N.Andove,MA 
MicroToucb Systems, Inc. Wilrnington, M A  
Northeastern University m b  MA 

AflBhte 
Open t50fbm-e Farmdation Cambrfdg6 MA 
Phtllips Lab Geophysics Direct. Harucom AFB, MA 
Pictam Te1 Wing, M A  
Polbemus L a U r i e s  Barlington, VT 
ProjectAthe~% Cambridge, MA 
w Southboro, M A  

mres 
Coops,NwHires 
Cornput- --- - 
h g e  ProccsPiDg - - -  - - 

M~PPW &mva= 
Technology, Computers 

- SoPhvaro 
a 

~on-prckt R&D ~omppny, 
Techaobgy 

Syste¶nscO~cror 
Optkrl rnnlghg Equip-k 
C4I systems ContracCor3 
VR Techoologis 
Stud*-=# 

Afmkltc5 

C O ~ U  ter ~&010gy 
Toucb Screehs 
TraddngDevics 
lu# Precision Optical 

Equipment 
C h p u -  
VRTechnobgy 
TeEhnology 
a1 cootmctor 
Software TaJmooIogy; &ta 

- Test 
VR a d  Media 

Techaologi€s 
Parallel frocessors 
Students, Cobbmtions, 

. seminars, 

Add-in Plwesdq  
Admators  

New Hires 
Touch Scmru; 

Co-op S w a t s ,  New Hires, 
Laboratory 

Integration Concepts, Standards 
Aa~space Environmental Studles 
wcs*nn 
YR Ted,noiogier 
Software, rVLiddlewart 
Token RIn$ Cumm 



Rad-krkhu 
Raytheon Company 
Rdktion Technologits 
Rome Laborrttory 
m v a  

- - 
sky Cornputa 
-- . -- - 
samrComp&, k 
lh i t sUnivdty  - 
University of Conndcllt 
UaimiQ OrMaine 
Unlv-uy d Marr. at I m d  

- - 

Products 
NeWorhtpE products 
C4SCartracbr 
YRTedtnology - 
C4ITahnW 
RMOte!Cbmm-on 

a 
~dd- in  ~ocesstG 

Aocd-to- 
C a m p u t u T ~  
New Ekes, S a d n = r s  
Co-ops, New Him 
Interns 
Tochaology Colhbo-~o& 

Stasd~~b,ContlnuLng 

communiation ~rod~c ts  
wirelw LANs 
Student NASA Erperienurt 
Disk Controllur 
Terminal Sewers 

~-3.w fbaf abovu Jafr.,rmrtion i n  -curate QZICl camglctc to fhc bcot o f  

Date: z L & u L s  

L cer t i fy  that the above informatien i s  accurate and cornglete to the best of 
rsy knowledge and belief. 

BmYcoM Reviewer:  Date: 4 flu, CY 
Typed Same, ~ank,*fffca Gyrnbol; WN Humbar 
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&oteon Southboro, MA Token Ring C o m d  

Boxboro, MA 
Lexington, MA 
Waltham, MA 

Rome Laboratory 

Sky Computer AddJn Processing 
Accelerators 

Stratus Computer, Inc. Computer Technology 
Tufts University New Hires, Seminars 
University of Connecticut 
University of Maine 

Worcester, MA 
Burlington, MA 
Boxboro, MA Terminal Sewers 

3 3  Personnel: \ 

.I 3.2.1 Total Personnel: What is the total number of government (military and civilian), on-site 
federally funded research and development center (FFRDC), and on-site system engineering 
technical assistance (SETA) personnel engaged in science and technology (S&T), engineering 
development and in-service engineering activities as of end FY93? For individuals that 
predominantly work in CSFs, involved in more than one CSF, account for those individuals in the 
CSF that represents the preponderance of their effort. (BRAC Criteria I) 
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Note: Includes only ESC support located within Bedford facility; ie., excludes support at field 
operating locations. 

'CIY 

Note: Includes only ESC support located within Bedford facility; ie., excludes support at field 
operating locations. 

Note: Includes only ESC support located within Bedford facility; ie., excludes support at field 
operating locations. 

Types of personnel 
CSF: Airborne 

Technical 
Management (Supv) 

Other 

Note: Includes only ESC support located within Bedford facility; ie., excludes support at field 
operating locations. 

Number of Personnel 

PAGE 11 
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Government On-Site FFRDC 

224 
53 
91 

Civilian 
179 
186 
673 

On-Site SETA 

' 462 
0 
6 

Military 
268 
203 
318 
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Technical 1 1 . 12 
Management (Supv) 0 0 0 

w 

Note: Includes only ESC suppart located within Bedford facility; i.e., excludes support at field 
operating locations. 

Types of personnel 
CSF: Mobile Systems 

Types of personnel 
CSF: Mobile Systems 

Note: Includes only ESC support located within Bedford facility; i.e. excludes support at field operating 
locations. 

Number of Personnel 

Technical 
Management (Supv) 

Other 

3.2.2 Education: What is the number of government personnel actively engaged in S&T, engineering 
development and in-service engineering activities by highest degree and type of position? Provide the 

r data in the following table: (BRAC Criteria I) 

i 

Off-Site Number of Personnel 

Government Only Rt'cbcc~ bv &OK 1 2 ~ - I ~ L  
\ Number of Government Personnel by Type of Position 

Technical Management 
. (Supv) 

High School or 348 
Less 

Associates 8 85 
Bachelor 

/ 

-07 266 
Masters 24- 227 

Doctorate 4 5 \ 

L 
\ 

On-Site SETA . Government 
Civilian I Military 

5 
1 
3 

PAGE 12 
10 August 1994 

FOR OFFICIAL USE ONLY 

On-Site FFRDC 

Off-Site SETA Government 

0 . 
0 
0 

Civilian 1 Military . 

Off-Site FFRDC 



PURPOSE: To prwide SAFJAQX staf f~~mcted answers to question 3.2.2 Education - Electronic 
Systems Center, Hansom AFB Fesponse to the WCSG guidana package. The existing 10 
Aug 94 response does not report by common support function (CSF) as defined in appendix C 
of the WCSG guidance. Report this data at the CSF level! 

SOURCE: Lt Col Hanson, SAFIAQXM, DSN 227-8850 

METHOD: Comparison of answers to questions 

CONCLUSION: Answer must be: Complete 

RATIONALE: Response must be in accordance with LJCSG Guidance Package instructions 

MAJCOM: Concurs Does not concur (explain:) 

MAJCOM REVIEWEW 
(print name, organization, DSN) 

BASE: Concurs Does not concur (explain:) 

BASE REVIEWER: 
(print name, organization, DSN) 

I certie the information above is accurate and complete to the best of my knowledge and 
belief. 

CHARLES R HANSON, Lt Col, USAF Date: 
Manufacturing -Quality Assurance Division 
Dep Asst Sec (Mgt Policy and Prog Integ) 
Assistant Secretary (Acquisition) 
Base Closure Working Group 



.AUG-14-94 SUN 04: 24 
08/12/64 13:47 257 6182 
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w 

The educatim dour kllTRB: worldom is key to samful C41 wguisltlon. The 
f ' h d n g  table c k r l y  ilXmrates the high education heId by this v a t  of our workforce. 
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The education of OW MFZaE workforce is kCj (0 w d  actphition. The 
foilowing table dearly iliustmtes the high e d u w n  held by this w e n t  of our worIrforce. 

SET=- MOBILE CSF 
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PURPOSE: TO provide SAFIAQX staff corrected answers to question 3.2.3 Experience - Electronic 
Systems Center, Hanscom AFB response to the WCSG guidance package. The existing 10 
Aug 94 response does not report by common support function (CSF) as defined in appendix C 
of the WCSG guidance. Report this data at the CSF level! 

SOURCE: Lt Col Hanson, SAFIAQXM, DSN 227-8850 

METHOD: Comparison of answers to questions 

CONCLUSION: Answer must be: Complete 

RATIONALE: Response must be in accordance with LJCSG Guidance Package instructions 

MAJCOM: Concurs Does not concur (explain:) 

W C O M  REVIEWER: 
(print name, organization, DSN) 

BASE: Concurs Does not concur (explain:) 

BASE REVIEWER: 
(print name, organization, DSN) 

I certifi the information above is accurate and complete to the best of my knowledge and 
belief. 

CHARLES R HANSON, Lt Col, USAF 
Manufacturing -Quality Assurance Division 
Dep Asst Sec (Mgt Policy and Prog Integ) 
Assistant Secretary (Acquisition) 
Base Closure Working Group 

Date: 





3.25 Expeace: what is the axperitnct h e ]  d govemcnt permel? PI11 in the n u m b  of 
go-mont p c m d  in thc approwe h x w  d the followhg able. (BRAC Criteria 1) 

C41 enfieering development r e q u b  extensive knowkedge of edsthg and p r m  C4I 
technologies that Is g a i d  through pars oi expe&mca MITRE as our engineering arm 
provides a me portSon of the qmkud persoxxd required to oomplete the mission. 
The SET- experience presented below must be considwed to adequately 
depid ESCe wwkfib~~a 

C4I engheering development requires ateasiv~f knowledge of e x i h g  and p ~ &  
technologies that is gained dm>~yearsofe%periea~~ MmtE as& fmgin-garm 
provides a large portion of the experienced persound required tw coin@- the mbdon. 
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z The SETAfTEMWvlITRE experience prtsented M o w  rimit be considered to adequately 
depict ESC's workforw. 

'w C4I ~~ development mqutrw stemive knowledge of.xrstlng and p w e d  C4X 
w b n o l o ~ e ~ t h a t t s ~ t b ~ y e a r s a f ~ e ~ ~ c e . ~ a s o u r ~ ~ ~  
provides a large portion of tht c q m h m d  pemmael required to carnp1et-e the d m  
The SETAlTEMSIMITRE experience prese&d Wow most be c0nsMered to adepatdy 
depict ESC's workforce. 

L Toid 1. l b  6 1 
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3.2.4.1 How many patents were awarded and patent disclosures (only count disclosures with 

w issued disclosure numbers) were made? (BRAC Criteria I) 

CSF 
C41 Airborne 

C41 Airborne 

Total 
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CSF 
C41 Systems - Ground Mobile C41 

C41 Systems - Airborne C41 

C41 Systems - Airborne C41 

C41 Systems - Fixed Ground- 
Based C4I - Ground Mobile C41 

C41 Systems - Airborne C41 

C41 Systems - Fixed Ground- 
Based C41 

C41 Systems - Airborne C41 

C41 Systems - Airborne C41 

Patent Titles (List) 
Air Pump Flying Machine 

Variable Geometry Airship 

Disclosures 
26 Feb 93 
20.807 
18 Jan 90 
18.938 
2 

Disclosures 

Feb 1991, 
Ser .No. 
071655,056 

Sep 1991, 
Ser. No. 
071756,615 
Sep 1991, 
Ser. No. 
07/767,258 

Awarded 

Awarded 
Dec 1990, 

U.S. Patent 
No. 

4,974377 

Apr 1991, 
U.S. Patent 

No. 
5,006,855 
Jun 1991, 

U.S. Patent 
No. 

5,025,382 
Jun 1991, 

U.S. Patent 
No. 

5.025,491 
Jul1991, 

U.S. Patent 
No. 

5,029,975 

MITRE Patent Titles (List) 
Integrated Enclosure and Adjustable 

Electronic Equipment Mounting 
System 

Programmable Systolic BCH Decoder 

Ranging and Processing System for 
Mobile Surveillance and Data Link 

Datalink Controller Interface 

Dynamic Address Binding in 
Communication Network 

Despeckling Screen Utilizing Optical 
Fibers and Method of Reducing 

Interference Using Same 

Radar Processing Method and 
Apparatus 

Apparatus and Method for Security 
Constraint Processing on Multilevel 

Secure Data base Management Systems 



- -  ---  ~- - -  - - - - - -  ~ - - -  - - -  
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C41 Systems - Airborne C41 

C41 Systems - Airborne C4I 
Dec 1991, 
Ser. No. 

071807,940 

Oct 1991, 
U.S. Patent 

No. 
5,056,053 

Algebraic Transform Machine 

A Logic for Multilevel Secure 
Data bases 



- 
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I 

CSF 
(Cont'd) 

C41 Systems - Airborne C4I 

C41 Systems - Airborne C41 

C41 Systems - Airborne C41 

C41 Systems 
- Airborne C41 

C4I Systems - Fixed Ground- 
Based C41 - Ground Mobile C41 

C41 Systems - Airborne C41 

C4I Systems - Airborne C41 

C41 Systems - Airborne C41 

Disclosures 

Feb 1992, 
Ser. No. 

071836,986 
Feb 1992, 
Ser. No. 

071843,012 

Sep l992, 
Ser. No. 

071954,432 

Awarded 

Feb 1992, 
U.S. Patent 

No. 
5,087,913 

Mar 1992, 
U.S. patent 

No. 
5,097,480 
May 1992, 
U.S. Patent 

No. 
5,117,359 

Jul1992, 
U.S. Patent 

No. 
5,128,687 

Nov 1992, 
U.S. Patent 

No. 
5,161,191 

MITRE Patent Titles (List) 

Short-Record Data Compression and 
Decompression System 

Optical Interconnects for High Speed 
Backplanes Using Spectral Slicing 

Apparatus and Method for the 
Detection of Security Violations in 

Multilevel Secure Databases 
Acoustic Modulation Apparatus for 

Laser 

System and Method for Detection of 
Microbursts by Measuring Various 
Weather Condition Parameters at 
Both Spaced Time and Location 

Intervals 
Shared Aperture Antenna for 

Independently Steered, Multiple 
Simultaneous Beams 

Optically Controlled Remote By-Pass 
Switch 

Encryption System for Time Division 
Mu) tiplexed Networks 

L 
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3.2.4.2 How many papers w m  published in peer reviewed journals? (BRAC Criteria I) 

CSF 
(Con t 'd) 

r 

C4I Systems - Airborne C41 

C41 Systems - Airborne C41 

C41 Systems - Airborne C41 

C41 Systems 

C41 Systems - Airborne C41 

Total 
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Disclosures 

Oct 1993, 
Ser. No. 

081134,399 
9 

CSF 

C41 Airborne 

Awarded 

Feb 1993, 
U.S. Patent 

No. 
5,189,420 
Feb 1993, 
Ser. No. 

081102,562 
May 1993, 
U.S. Patent 

No. 
5,208698 
Sep 1993, 

U.S. Patent 
No. 

5,248,973 

14 

Number Published 

1 

MITRE Patent Titles 
(List) 

Method and Apparatus for Direct 
Analog to Formatted Digital Number 

Conversion 

Pipelined, High-Precision Fast Fourier 
Transform Process 

Optically-Neutral Laser Shield 

High-speed High-Resolution A/D 
Converter Subranging Architecture 

Electronic Information Network User 
Authentication and Authorization 

System 
23 

Paper Titles 
(List) 

Design, Simulation and 
Operation of an Instrumented 

HF Digital Network for USAF's 
Air Mobility Command 
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- 
Number 

Published 
118 

1 

2 

3 

4 

5 

6 

7 

8 

Paper Titles 
(List) 

Papers Written by MITRE-Beqord Employees in Collaboration with Other 
Organizations 
A Novel Aperture Isolation Circuit for Use in Phased Array Systems 
Booth, Michael S. , Jacomb-Hood, A. W. (General Electric, Syracuse, New York), 
Houston, D. E. (General Electric, Syracuse, New York), Alwm, T. (General Electric, 
Syracuse, New York), IEEE Transactions on Microwave Theory and Techniques, 
December 1990. 
Performance of Adaptive Matched Filter Receivers Over Fading Multipath 
Channels 
Matthews, James W., Kaveh Fhhlavan (Worcester Polytechnic Institute), IEEE 
Transactions on Communications, Vol. 38, No. 12, Dec. 1990, pp. 2106-21 13. 
Collisional Electrostatic Ion Cyclotron Waves as a Possible Source of Energetic 
Heavy Ions in the Magnetosphere 
Rovidakes, Jason, Seyler, Charles (Cornell University), J. Geophys. Res., 95,3,855, 
1990. 
Radar Observations of Ion Cyclotron Waves Associated with Two Barium Shaped 
Charge Releases 
Rovidakes, Jason, Swartz, Wesley E. '(cornell University), Kelley, Michael C. ( h e l l  
University), J. Geophy. Res., 95, A12,21,067, December 1990. 
Qualitative Monitoring of Timevarying Physical Systems 
Reeves, John J., Kokar, M. (Northeastern University), Proceedings of the 29th IEEE 
Conference on Decision and Control, December 1990. 
An Abstract Version of the Morse Index Theorem and Its Application to 
Hypersurfaces of Constant Mean Curvature 
Thayer, F. Javier, Frid, Hermano (Federal University of Rio de Janeiro), Boletim da 
Sociedade Brasileira de Matematica, Vol. 20, No. 2, 1990, pp. 59-68. 
Artificial Intelligence Applications in Data-base Security 
Thayer, F. Javier, Frid, Hermano (Federal University of Rio de Janeiro)," Computer 
Security Journal, Vol. 6, No. 1, November 1990 (Miller Freeman Publishers). 
Interpretation of the Electric Fields Measured in an Ionospheric Critical 
Ionization Velocity Experiment, 
Brenning, Neil (Royal Institute of Technology), Falthammar, Carl G. (Royal Institute of 
Technology), Haerendel, Gerhard (Max-Planck-Institut fur extramstriche Physik), 
Kelley, Michael C. (Cornell University), Marklund, Goran (Royal Institute of 
Technology), Pfaff, Robert (NASA Goddard Space Flight Center), Providakes, Jason, 
Stenbaek-Nielsen, Hans C. (University of Alaska), Swenson, Charles (Cornell 
University), Torbext, Roy (University of New Hampshire), Wescott, Eugene M. 
(University of Alaska), Journal Geophys. Res., 96,971C 1991. 



- - - - - - --- 

FOR OFFICIAL USE ONLY 

PAGE 19 
10 August 1994 

FOR OFFICIAL USE ONLY 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Barium Swam: An Ionospheric Alternating Current Generator in CRIT 1 
Brenning, Neil (Royal Institute of Technology), Kelle~, Michael C. (Cornell University), 
Providakes, Jason, Stenbaek-Nielsen, Hans C. (University of Alaska), Swenson, Charles 
(Cornell University), Journal Geophys, Res., 96,9735,1991. 
A Scanning Reflector Using an Offset Space-Fed Phased Array Feed 
Cha, Chung (Syracuse Research Corporation), Davis, Richard M., IG-imak, Steve 
(Syracuse Research Corporation), Sadigh, Ali (Syracuse Research Corporation) 
IEEE Transactions on Antennas and Propagation, Vol. 39, No. 3, Mmh 1991, 
pp. 39 1-400. 
Ion Cyclotron Harmonics in Auroral Radar Echoes: Real Effect or Analysis 
Artifact? 
Farley, Donald T. (Cornell University), hvidakes, Jason, Sahr, John D. (Cornell 
Univexsity), Geophys. Res. Let., 18,709, 1991. 
Radar Observations of Ion Cyclotron Waves Associated with Two Barium 
Shaped-Charge Releases 
Kelley, Michael C. (Cornell University), Providakes,, Swartz, Wesley E. (Cornell 
University), Journal Geophys. Res., 96,21,059,1991. 
Performance of Adaptive Matched Filter Receivers Over Fading Multipath 
Channels 
Matthews, James W., Pahlavan, Kaveh (Worcester Polytechnic Institute), IEEE Journal, 
December 1990. 
The Evolution of the Advanced Space Design Program--An Evolving Program of 
Technical and Social Analysis Using the NASA Space Shuttle for Engineering 
Education 
Labond, Robert C., Durgin, William D., (Worcester Polytechnic Institute), Looft, 
Fred J., (Worcester Polytechnic Institute), IEEE Transactions on Education, Vol. 34, 
No. 1, February 1991. 
Functional Modeling with Goal-Oriented Activities for Analysis of Effects of 
Failures on Functions and Operations 
Leifker, Daniel B., Malin, Jane T. (NASA), Telematics and Informatics, Vol. 8, No. 4, 
1991, pp. 353-364. 
A Mass Production Technique to Speed Multiple-Query Optimization and 
Physical Database Design, 
Rosenthal, Arnon S., Helman, Paul, (University of New Mexico), ORSA Journal on 
Computing 3(1), Winter 1991, pp. 33-55. 
SQL Extensions for Security Assertions 
Thuraisingham, Bhavani M., Stachour, Paul, (Secure Computing Technology 
Corporation), Computer Standards and Interfaces Journal, Vol. 1 1, No. 1, January 1991, 
pp. 5-14. 
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- 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

Radiometric Detection of Spread-Spectrum Signals in Noise of Uncertain Power 
Fishman, Philip M., Sonnenschein, Alexander (INIT Lincoln Laboratory), IEEE 
Transactions on Aerospace and Elecmnic Systems, Volume 28, July 1992, 
pp. 654-661. 
Line-Monotonic Partitioning for Planar Cubic B-Splines 
Grinstein, Georges G., Daniels, Karen M. (University of Massachusetts, Lowell) 
Bergeron, Daniel R. (University of New Hampshire), Computers & Graphics, Vol. 16, 
No. 1, 1992, pp. 55-68. 
Visualization for Knowledge Discovery 
Grinstein, Georges G., Seig, John (University of Massachusetts, Inwell), Smith, Stuart 
(University of Massachusetts, Lowell), Williams, Marian (University of Massachusetts, 
Lnwell), The International Journal of Intelligent Systems, Special Issue on Discovery in 
Data and Knowledge Bases, Vol. 7, No. 7,1992, pp. 637-648. 
A Comparative Study of Proximate Time-Optimal Controllers for Type-2 Third- 
Order Servo-Mechanisms 
Pao, Lucy Y., Franklin, Gene F. (Stanford University), ASME Advances in Information 
Storage Systems, Vol. 4, JulySeptember 1992, pp. 317-328. 
Radiation Efficiency and Input Impedance of Monopole Elements with Radial- 
Wire Ground Planes in Proximity to Earth 
Weiner, Melvin M., Zamoscianyk, Stephen, Burke, Gerald T. (Lawrence Livermore 
National Laboratory), Electronic Letters, Vol. 28, No. 16, 30 July 1992, pp. 1550-155 1 
Understanding Technical Articles and Their Diagrams 
Carriero, Catherine M., Fumlle Robert P. (Northeastern University), IEEE Computer, 
July 1992. 
On the Interaction Between Intelligent Interfaces and Plan Recognition 
Goodman, Bradley A., Litman, Diane J. (Department of Computer Science, Columbia 
University), User Modeling and User-Adapted Interaction: An International Journal, 
Vol. 2, NO. 1-2, pp. 83-1 15. 
A Flexible Framework for Transaction Management in Engineering Environments 
Rosenthal, Amon, Blaustein, Barbara (formerly of Xerox Corporation), Haradhvala, 
Sara (formerly of Xerox Corporation), Heiler, Sandra (formerly of Xerox Corporation), 
Zdonik, Stanley (formerly of Xerox Coqxmtion), Transaction Management for 
Advanced Database Applications, (Ed. A.K. Elmagarmid) Morgan Kaufman, 
March 1992. 
Cloud Data Set for Neural Network Classification Studies 
Smotroff, Ira G., Hawkins, Rupert S. (Phillips Laboratory Geophysics Directorate), 
Heideman, Ken F. (Phillips Laboratory Geophysics Directorate), Phillips Laboratory 
Directorate of Geophysics, 23 January 1992. 
The Use of Conceptual Structures to Handle the Inference Problem 
Thuraisingham, Bhavani M., Database Security V: Status and Rospccts, North Holland, 
Amsterdam (Ed: C. Landwehr and S. Jajodia), March 1992. - 
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28 Security Issues for Federated Database Systems 
Thuraisingharn, Bhavani M., Morgenstern, Matthew (Xerox Coporation), Lunt, Theres, 
(SRI), Spooner, David (RPI), Database Security V: Status and Prospects, North 
Holland, Amsterdam (Ed: C. Landwehr and S. Jajodia), March 1992. 

29 A View of Information Modeling Relative to Data Modeling 
Thuraisingham, Bhavani M., Venkat Venkataraman (IBM), Information Systems 
~ana~emen t  Journal, Vol. 9, #2, Spring 1992. 

30 Distribution of Underdense Meteor Trail Durations and Duty Cycle and 
Applications to Meteor Scatter Communications System Design 
Ralston, William T., and Weitzen, Jay A., University of Massachusetts-Lowell, Radio 
Science, Vol. 28, No. 5, pp. 747-757, September 1993 

31 TimeFrequency Localization via the Weyl Correspondence 
Ramanathan, Jayakumar, University of Michigan, and Topiwala, Pankaj N., Society for 
Industrial and Applied Mathematics, SIAM, Joumal of Mathematical Analysis, Vol. 24, 
pp. 1378-1393, September 1993. 

32 Evaluating Message Understanding Systems: An Analysis of the Third Message 
Understanding Conference (MUCS) 
Chinchor, Nancy (SAIC), Hirschman, Lynette, Lewis, David (AT&T), Computational 
Linguistics, Vol. 19, No. 3, September 1993, pp. 409-450. 

33 Lower Bounds for the Lengths of Refutations 
Nadel, Mark E., KO, Hai-Ping, McAllester, David, Artificial Intelligence Laboratory, 
M.I.T., The Journal of Logic Programming, 1993:17:31-58, April, 1993. 
Papers Written by MITRE-Bedford Employees 

34 Large-Screen Display Technology Assessment for Military Applications 
Blaha, Richard J., &nt Overviews in Optical Science and Enginaring SPIE Advent 
Technology Series, Vol. AT 1, Winterbpring 1990. 

35 SDI Network Connectivity Optimization , 

Cozzens, John H., Cho, Chien-Ching, Fernuson, Thomas J., Roceedings of the 
MILCOM 1990 Conference, ~ont&ey, ~kif&ia, October 1990. 
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3 3  Workload 

3.3.1 FY93 Workload 

3.3.1.1 Work Year and Lifecycle: Identify the number of actual workyears exec& for each 
applicable CSF in FY93 for each of the following: government civilian; military; on-site FFRDCs; 
and on-site SETAs. (BRAC Criteria I) 

"LABw 
Airborne 
Science & 

Technology 
Engineering 
Development 

In-Service 
Engineering 

"LABw 
Airborne 
Science & 

Technology 
Engineering 
Development 
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1 

Fiscal Year 1993 Actual On-Site 

**LABm Fiscal Year 1993 Actual On-Site 
Fixed Ground Civilian Military FFRDC SETA 

In-Service 
Engineering 

Note: Workyears include only ESC support located within MITRE-Bedford facility; i.e., excludes 
support at field operating locations. 

FFRDCISETA Fiscal Year 1993 Actual Off-Site 

Science & 
Technology 
Engineering 
Development 

In-Sewice 
Engineering 

SETA 

468 

Civilian 

1038 

Civilian 

27 

Military 

793 

Military 

FFRDC 

368 

26 

- - 

FFRDC 

1156 

SETA 

433 

0 

- -  

- 
113 
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Science & 1 I I I .  I 

"LAB" 
Fixed Ground 

FFRDCISETA Fiscal Year 1993 Actual Off-Site 
Civilian 1 Military 1 FFRDC I SETA 

Technologv 
Engineering 
Development 

In-Service 
Engineering 

"LAB" FFRDCISETA Fiscal Year 1993 Actual Off-Site 
Mobile Systems 

Science & 
Technology 
Engineering 
Development 

In-Service 
) Engineering 

Note: Workyears include only ESC support located within MITRE-Bedfwd facility; i.e., excludes 
support at field operating locations. 

"LABn Fiscal Year 1993 Actual OnSite 
Mobile Systems Civilian Military FFRDC SETA 
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Note: Workyears include only ESC support located within MITRE-Bedford facility; i.e., excludes 
support at field operating locations. 

24 

Science & 
Technology 
Engineering 
Development 

In-Service 
Engineering 

7 

- - 

4 2 0 13 
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3.3.1.2 Engineering Development By ACAT: For each Common Support Function (e.g. 
airborne C4I) at each activity engaged in engineering development, provide: 
- For each ACAT IC, ID, and I1 program (as defined in DODI 5000.2): 

- The name of the program 
- A brief program description 

- For each ACAT III and IV programs: 
- The number of such programs 
- A list of program names 

- For each program not an ACAT I, 11, III, IV: 
- The number of such programs 
- A list of program names 

- For the purpose of this question, any program between Milestone I and IV and containing 
demonstration and validation (Dem/Val6A)/Engineering and Manufacturing Development (EMD 
6.5) funds in the FY95 PBS is considered to be engagedin engineering & V ~ ~ O ~ ~ ~ ~ - ( B R A C  
Criteria I). 
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Engineering 
Development 
C41 Airborne 

ACAT IC 

Name or 
Number 

E3 Radar 
System 

Improve- 
ment 

ht!ram 

Air 
Mobility 

Command 
Command 
& Control 

Info 
Processing 

SYS 

National 
Airspace 
Sys tem 
WAS) 

Workyears 
(FY93 

Actual) 

84 

21.5 

33 

N 9 3  Funds Narrative 
Received 

(Obligation 
Authority) 

$19.5M Provides the Air Combat Command 
(ACC) with new and improved 

capabilities for the E-3 Awacs radar 
in radar and sensitivity/electronic 

counter measures (ECCM) 
performance, radar performance 

monitoring and control, and 
diabilityldntainability (RIM). 

$40.29M Provides automated data, message 
handling, and decision support aids to 

improve AMC's C2 capability for 
planning, scheduling and execution of 

airlift and refueling missions. 
Provides integral C2 across logistics, 

operations and transportation 
functions locally and worldwide for 
timely, accurate information on the 

location of aircraft, troops and cargo 
anywhere within the global AMC 

system 

$18.34M Modernization of DoD Radar 
Approach Control Facilities 



t 
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b 

Engineering 
Development 

ACAT IC 
(con t ' d) 

Name or 
Number 

J S m  

CMUI 
ITWIAA 

Workyears 
(FY93 
Actual) 

32.69 

129 

FY93 Funds 
Received 

(0 bligation 
Authority) 

$52.6M 

$2059M 

Narrative 

Provides imagery derived, 
timed sensitive battle 

management information to 
the field commanders in near 
real time. JSIPS is the DoD 
common mobile ground 
station for processing & 

exploiting imagery received 
from a variety of sources. 

The CMU program 
modernizes and enhances the 

communications and 
warning mission processors 

and correlation center at 
Cheyenne Mountain Air 
Force Base (CMAFB), 

establishes an Alternate 
Processing and Correlation 
Center (APCC) at Offutt 
AFB, provides survivable 

missile warning connectivity, 
and provides standardized 
ITWfAA processing and 

display of warning data for 
decision makers and forward 

user command centers. 
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- 

Workyears 
(FY93 

Actual) 

17.1 

344 

22 

Engineering 
Development 

ACAT ID 

FY93 Funds 
Received 

(Obligation 
Authority) 
$40.7M 

$946.4M 

$1353M 

- 

Name or 
Number 

B-2 Mission 
Planner 

Joint STARS 

Command 
Post Dev 

Narrative 

B-2 Mission Planning 
. System under an MOA with 

the B-2 SPO and operates as 
an IPT within ASC/YS. The 

mission planning team is 
developing both the legacy 
system (Strategic Mission 
Data Preparation System) 
and the AFMSS interface, 

Joint STARS fulfills the need 
to provide, from an airborne 

platform, near-real-time 
surveillance and targeting 

information to enable 
commanders to make and 

execute decisions for 
employment of combat 

forces. The system provides 
surveillance and targeting 
information and, where 
required, attack support 

functions to delay, dismpt, 
or destroy enemy forces in 

all light and near all weather 
conditions. 

Supports acquisition of 
military satellite 

communications terminals to 
satisfy strategic, tactical, and 

general requirements for 
flexible, worldwide coverage, 

- 
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L 

Engineering 
Development 

r 

ACAT ID 
(Con t 'd) 

ACAT 1M 

Workyears 
(FY93 
Actual) 

18 

12 

15 

219 

15 

Name or 
Number 

Command 
Post 

Production 

Test and 
Deployment 

Advanced 
EHF 

Development 

Joint 
Tactical 

Information 
Distribution 

System 
(JTDs) 

Global 
Transports- 
tion Network 

FY93 Funds 
Received 

(Obligation 
Authority) 
$103.9M 

S13M 

$98.67M 

$0.66M 

Narrative 

Provides military satellite 
communications at major 
NCA and CINC command 

centers. 

Manages test programs and 
delivery, and installation of 
Milstar terminal equipment. 

Technology for a small, 
lightweight, airborne 

qualified EHF terminal. 

The Joint Tactical 
Information Distribution 
System (JTIDS) Class 2 
family of terminals will 

provide improved combat 
capability in fighter aircraft, 

command and control 
centers, and surface air 

defense units by providing 
near real-time, netted, jam- 
resistant, secure data and 

voice communications. 

C2 System for 
USTRANSCOM to manage 

Global Transportation 
Mission for all DoD 
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Engineering 
Development 

Name or 
Number 

E3 Block 
30135 

E-3 HAVE 
QUICK 
A-Nets 

North 
Warning 
System 

Phased 
Array 
Radars 

Name or 
Number 

Workyears 
(FY 93 

Actual) 

55 

8 

52 

5 

FY93 Funds 
Received 

(Obligation 
Authority) 
S166.01M 

$5.1M 

$3.38M 

$13.16M 

Narrative 

Modifications contains Global 
Positioning System (GPS), Joint 

Tactical Information Distribution 
System (JTIDS), TADIL- J, 

Computer Memory Upgrade 
System (CC-2E), Electronic 

Support Measures (ESM), and the 
remaining HAVE QUICK 

production buys and anomaly fixes. 

Replaces four ANIARC-171 UHF 
radios with a total of four HAVE 

QUICK A-Net UHF radios. 

Unattended radar provides low- 
level coverage and small target 
detection. Upgrades long-range 

radars with modern, cost effective 
technology. Facilities for Alaskan 
radars. Communications linking 
Alaskan radars with command 

centers. 

Manages acquisition and systems 
engineering for Ballistic Missile 

Early Warning System (BMEWS), 
PAVE PAWS radars, COBRA 

DANE radar, the FPS-85 radar, 
detection and tracking radars at 
Pirinclik ASN, TU, and PARCs 

radar. 

Workyears 
(FY93 

Actual) 

IT93 Funds 
Received 

(Obligation 
Authority) 

Narrative 
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J 

ACAT I1 
(Cont'd) 

$ll.OM 

$120.28M 

$10.81M 

SHF 
Terminal 

Development 

GTACS 

TBM CORE 
Sys includes 
CTAPS and 

ATBMS 

Provides military satellite 
communications terminals for C2 

requirements of unified and specified 
CINCs, NCA, NATO, US strategic 

and tactical forces. 

Ground Theater Air Control System 
(GTACS) provides the air 

component commander with a 
capability to plan, execute and 

evaluate the air campaign, through 
the integration of mobile operations 

centers, tactical sensor systems, 
communications, and applications 
programs to be a seam1e.s tactical 

battle management command, 
control, communications, computers, 

and intelligence (C4I) network. 

TBM Core C2 Sys develops force and 
wing-level C2 systems which allows 

the execution of TBM planning, intel 
and operational functions in support 
of the Joint Forces Air Component 
Commander (JFACC). System will 
provide connectivity horizontally to 

other services and allies and 
vertically among standard or 

composite wings, other elements of 
the theater air control system, and 

deployed units and higher 
headquarters 

8 

38 

29 
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Workyears 
(FY 93 

Actual) 

674 

Engineering 
Development 

ACAT IIIflV 

FY93 Funds 
Received 

(Obligation 
Authority) 
$540.86M 

Name or 
Number 

60 

Narrative 

AWDS (Automated Weather 
Distribution System) 

AWDS P31 (Pre-Planned 
Product Improvements) 

CWS (Combat Weather 
Systems Weat her S o b a r e  

Package) 

SEON (Solar Electro-Optical 
Network) 

E-3 COMM Improvements 

E-3 Hard Disk Sub-system 

E-3 Special Projects 
(Classified) 

E-3 Wideband Klystron 
Power Amplifier 

Automated Message 
Handling System (AMHS) 

Common Mapping Tool Kit 
(CMTK) 

Intelligence Community 
Analysis Requirement & 

Design Support (ICARDS) 

Modular Architecture for 
the Exchange of Intelligence 

(MAXI) 
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Engineering 
Development 

Other 
(Cont'd) 

Workyears 
(FY93 

Actual) 

Name or 
Number 

FY93 Funds 
Received 

(Obligation 
Authority) 

Narrative 

Japan BADGE (FMS) 

Israel Peach Tree (FMS) 
Colombian Peace Panorama 

(FMS) 

Egypt HF Scramblers (FMS) 

Egypt GATR (FMS) 

Hungarian High Power 
Pannon (FMS) 

United Arab Emirates 
(FW) 

Egyptian Digital Encryption 
(FMS) 

Mission Support 
SystedComp Aided MS 
Planning @ Arbs level 

AFMSS (Taiwan) (FMS) 

AFMSS (Saudi Arabia) 
WMS) 

Computer Aided Logistics 
Support (CALS) 

Theater Missile Defense 

Small Business Innovation 
Research 
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Portable, Resua ble, 
Integrated Software Module 

Central Archive for 
Reusable Defense Software 

(CARDS) 

Software Engineering 
Institute (SEI) 

. 
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Engineering 
Development 
C41 Ground 

Fixed 
ACAT I M V  
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Engineering 
Development 
C41 Mobile 

Systems 
ACAT IIyIV 

(Con t 'd) 

Name or 
Number 

6 

Name or 
Number 

1 

Workyears 
(FY93 

Actual) 

140 

Workyears 
(FY93 

Actual) 

10 

FY93 Funds 
Received 

( 0  bligation 
Authority) 
$77.09M 

Narrative 

REACT 

Ground Wave Emergency 
Network (GWEN) 

Weapons Storage and 
Security Systems 

Base and Installation 
Security Systems (BES) 

Base Recovery Comm 
Systems (BRCS) 

IWSM MIS 

N 9 3  Funds 
Received 

(Obligation 
Authority) 
$24.98M 

Narrative 

SCOPE SHIELD 
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3.3.1.3 In-Service Engineering: For each Common Support Function at each activity engaged 
in in-service engineering, list the in-service engineering efforts, the FY93 funds (from all sources) 
obligated for these efforts, the N93 workyears for these efforts, and the weapon system@) 
supported by these efforts. In-sexvice engineering consists of a l l  engineering support of fielded 
and/or out of production systems and includes efforts to improve wst, throughput, and schedule 
to support customer requirements as well as mods and upgrades for reliability, maintainability, and 
performance enhancements. (BRAC Criteria I) 

Does not apply to ESC. 

3.3.2 Projected Funding 

3.3.2.1 Direct Funding: For each applicable CSF, identify direct mission funding by 
appropriation from FY94 to FY97. Use FY95 PBS for FY95-FY97. (BRAC Criteria I) 

3.3.2.2 0 ther 0 bligation Authority: For each applicable CSF, identify reimbursable and 
direct-cite funding (other obligation authority expected) from FY94 to FY97. Funding allocation 
must be traceable to FY95 PBS. (BRAC Criteria I) 
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9 4 - 0 9 - 2 3  1 8 : 1 2  R C V D  

CONTROL NUMBER: UCSWCi-AF 01 7 

PURPOSE: To  provide SAF/AQX staR corrected a t w e a  to Question 3.4.1 of the ESC Hmscom 
AFB response to the Laboratov Joiat Data Call. In your response to question 3 4 .  I your table on page 49 
identifies 9 buildings at a replacement cost of $55.9 M. For these buildings that are "stand alone", that is. 
not intenelated with other buildingga separate identifiable replacement cod should be provided. For those 
buildings that are integrated to form a cluster or complex tint perform a single purposc. a single 
replacement cost for fhc complnc. is acceptable. Explain why the buildings are considered a conlplex. 

METHOD: Comparison of answus to questions 

CONCLUSION: Answer must be: Complcte 

RATIONALE: Responsc mud be in accordance with UCSG Guidance Package instructions 

MATCOM: Concurs Does not concur (explain:) 

MAJCOM REVLEWER: 
(print name, orgtmizati~n, DSN) 

BASE: Concurs Does not concur (explain:) 

BASE REVIEWER-. 
(print name, organization. DSN) 

1 certify thc information abovc is accurate and complete to the best of my knowledge and 
belief. 



SE3T BY: 
sw-09- - - .I994 09 :03 FROM GJtlMW . .--. SECT1 . ON 

e-%bl't41 t'. UZ/06  
m rz-Wwl721 P. 



SENT BY: 9- 9-94 ; 17:18 ; Ha AFl!C/XPX+ 882239707; #24 

SF49-1994 B9:04 SECTION TO 8-9861741 P. a/% 

Data -1 firr Ytclbm -Tohe Crcue M c a  Work-g QE- 
ax#T&LLATIQg WO- 

glW- APg. MA 

P ~ R W U ~ ;  To document the answer to q u e ~ t i o n  WCBh'(3-~~017 

8OURcEt Mr. Lee MUnCon, GS-12, 647 ABG/CECS, DSN 478-4332 
Space Utilization Reports, WIXB Real PrOpcrty Replacarnenc cost Report, dtb 23 
May 9e, attachad. 

mc!moo: Uclllzing the WIMS program t o  generat4 replacement costs, data was 
extractad concerning Buildings 1305, 1429, 1520, 1606, 1613, 1614, 1624 and 
1630. 

The total ReplRC~m~nt Coet was chen divided by the total building aquua feet 
to ascertain a coat per aquare foot. T h i s  figure was then multiplied by each 
program component p u t  to develop the Replacement Costa fox each nurent . 

supporc Function by building. Buildinub U s a g e  of lens man lOOOSF w a s  
cohooiidated under ~iscellaneous fat co~ting purposes. 

c w c ~ U 8 I o N :  M a j w  Eacllit iea and F,quipra-t necessary to suppart each Common 
Support Area could be replaced for an investmult of $61,954,731. See attachod 
Table 1. 

I aart i fy  that: the abova Wormatiea i s  accuxate and a q l e t e  to the best of 
auy knonledga aad k L i * t .  

1 asrtirCy that the above informstfen LU aceorate and a q l e t e  to the bont of 
aay knanla4ge aM Wief . 



SENT BY: 9- 9-94 ; 17:18 : Ha AFMC/XPX+ 882239707;#25 

E@-09-1994 89:04 FRWl SECTlm TO 8-9861741 P. 84/06 

3.4.1 MaJor rZqPipmcat *ad Pdlitics: h e i i b u  Wrra W f U w  eod quipmat to .- & 
common S u m  Fun- (tncloda SaFS). If ths faciwi& and equipneat rrr: sblvsd wirb olhw fun- 
Mcmt i fy thbsCfrmf f jonr .ndChs~of ta ta l t imi :Wbycnchof tha~s .  Proviaclabded 
p b o c o W  that p h  tho brwdtfi end soopo dtbc a q u 4 . u ~ ~ ~  mnQ hcMdc# acmibd. U tt rs w4w to DOT), to 
t f r e ~ G w e m m c r ~ , o r t o t h e U S , ~ b t w h y i t i J ~ .  1attbenpbamau.oapC. Forcbitexa&o, 
Repla~t~=@Woost+colpidfavwrtmeat)mutdplladbytbainflat;rrr~~~t~fmtheotidnalyerttof 
ConsnUCllon. (BRAC Crilcri;r LL) 

F ~ r ~ Y l r t r m r ~ ~ ~ ~ F I c i l f t l e o ( ~ a ) b w v e b a n c o h s t r a c ~ r d o t E L u R o a r n A F l t b s t . s r s b n  
1P81 *ad 1990 btrllayovm 414,000 d. W s  wwra spa~rncal]~ design& to hmEPa Englrmri~g S p b ~  
Cater WC) d w b n  depudca and Leh. staff Invoid In sptenu rquislaoa w d .  These ~ C ~ U U U  tnc~u& 
JP~- for mgutagm-t paaanaol, ~ I I C C ~ V ,  w n  ~ t o n ; c ; m o h f ~ ~ ~ & ~ ,  W- m~purt 
fanctiom, p q p m  mamgemmt mvim roonrs, wnfwemu mamm, SCIPR, bborstmits, ADP roam, a d  
otbor support space. Tbe Q d s ~ ~ c  fmvt  bee^^ dcdqmd to wmmmdata opso o h  phnning a 
o m c e ~ ~ = a p e ~  s m p m w  wotkttatlajla. 
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The MlTRE Corporation complex consists of 103.5 acres and 15 buildings with an assessed 
value in excess of $82 million. In addition to housing MITRE and ESC staff, tbe buildings 
have approximately 80,000 sf of labsffabrication facilities, 45,500 sf of SCIF, extensive 
computer networks and state-of-the-art access control. The labdfabrication facilities 
provide unique, in some cases state-of-the-art capabilities, required to provide timely 
responses to ESC programs. 

Provided are photographs of representative SMEFs and Laboratories on Hanscom AFB 
and the MITRE Corporation located 6 miles from Hanscom AFB. Laboratories at both 
locations are utilized by AFfMITREhXMS personnel. 

Common 
S U P P O ~ ~  
Function 

C41 Airborne 
Fixed 
Ground 
Mobile 
Systems 

3.5 Expansion Potential 

Major Facility or 
Equipment 
Description 

System Mgt 
Engineering 
Is Bldgd 
1,3000,000SF 

3.5.1 Laboratory Facilities: Use facilities records as of fourthquarter FY93 in answering the 
following (in sq ft) for each CSF: (BRAC Criteria II) 

Replacement 
Cost ($K) 

100.00 

Unique To 
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DOD 
Federal 
Gov't U. S. 
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Common 
Support 
Function 

Airborne 

I 1 1624 I Technical I 96 I % 1 0  I 

Facility or 
Equipment 
Description 

1606 
1612 
1614 
1618 

1305 
1429 
1520 

Type of 
Space* 

Technical 
Technical 
Technical 
Technical 

1630 
PRISM 
Mission 
Planning1 
JSTARSI 
AWACS 
In teroperability 
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Technical 
Technical 
Technical 

Mobile 
Systems 

Totals 

Space Capacity (KSF) 

1 
120 
38 
24 

I I I I I I I 

Technical 
Technical 
Technical 

69 
6 
15 

* Administrative, Technical, Storage, Utility 

1618 

1624 

Excess Current 

1 
120 
38 
24 

104 

473 

Used . 

69 
6 
15 

0 
0 
0 
0 .  

Technical 

Technical 

0 
0 
0 

104 

473 

0 .  
0 
0 

0 

10 

1 
11 

523 

10 

1 
11 

523 

0 

0 
0 

0 
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3.5.1.1 Describe the capacity of your activity to absorb additional similar workyears categorized 
f 

w in the same common support function with minor facility modification. If major modification is 
required, describe to what extent the facilities would have to be modified. (Use FY97 workyears 
as your requirement) (BRAC Criteria III) 

With a minor modification of Bldg 1605 at a cost of $52,000 and a major modification o f ,  
Bldg 1607 which would require a MILCON project costing $5.7M, an additional 401 
workyeam could be absorbed Bldg 1605 (7,000SF) is presently the Security Police facility 
and will be vacated upon completion of a replacement building in 3rd Qtr FY95. Bldg 1607 
(81,000SF) is planned to be vacated in the lst Qtr FY95 by the Army Reserves and 
becomes an Air Force asset. 

3.5.12 If there is capacity to absorb additional workym, how many additional workyears can 
be supported? (BRAC Criteria III) 

Hanscom AFB can absorb 934 additional workyears based on the UMD downsizing d 533 
and 401 due to the facility modifications to Bldgs 1605 and 1607. 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction programs or 
other alteration projects programmed in the FY95 PBS. (BRAC Criteria II) 

There would be a $5,751,840 impact if facility modifications to Bldg 1605 and 1607 were 
inserted into the FY95PB. 

'(I 3.5.2 Land Use: h v i d e  number of buildable acres for additional laboratoryfadrninistrative 
support construction at your installation. (BRAC Criteria II) 

There is approximately 41.32 buildable acres of land for additional 
laboratoryladministrative support construction at Hanscom AFB. 
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3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be provided in appropriate units 
- e.g. KWH of electricity. (BRAC Criteria II) 

The base utility systems have the following excess daily capacities: 

Electric - 8.9 MW/day 
Gas - 202.8 MCFIday 
Water - 2,304,188 Gal/day 
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PURPOSE: TO prwldd 6AI:IAQX errdPcawtd uumn IO Qucrlfon 3.2.4.2 Papw piblisbd in pscr 
~ ~ J ~ d # r ( ~ D ~ ~ ) ~ t a t h c k b o r a t o r y J o f n t D i ~ ~  ForfaOhCSF 
hHhlchra~Pcrformwd,pmvi&aUd ~ p r p m p l b l i i n p c c t  cavieaodjarrrrlr byyour 
@wemnaU psMMel ddngFY 1991 th@ FY 1993. Theppm lirtcdloo(t d t W y  atppart the 
C6P. Fa m h  OaPcf llrtsd gtovldt both !b title oldw utlcla and tbojonml in whbh lt w u  gubltrbad, 
c n d ~ ~ I P d y ~ u O f O u b ~ a d o &  ~notlidpapwr~rcparPdby~-~nmuatprrsor~ndwort#r 
p s n o n n c l ~ h a w ~ ~ c m g l 9 r # l ~ ~ r c r l v l g r , ~ ~ i Z ~ ~ w r ~ d L n c u p p o r t d r  -- mwhma bo Ilatppur*poblthed f a m m d 0 m ) d W a :  t~U4 War, 
t a q ~ ~ 3 m * L M n u a l L m d ~ . ~ o t r d o n r & t n a r g P r f u n u ; c t c .  

CoNausIoN: be: ~ 4 -  

IUTIONAWB: R w p o o ~  must be ia  accordance with WCSQ Q u i a  Package huwtlonc 



DATE: 22 Sep 94 

MEMORANDUM FOR RECORD, SAF/AQT 

AIR STAFF CORRECTION WORKSHEET . 

PURPOSE: To provide corrected answer to Question Number 3.2.4.2 Papers published in peer 
reviewed journals, Rome Laboratory, Hanscom AFEl, MA, Data Call. 

SOURCE: Installation Worksheets (Robert V. McGahan, RUER, DSN 478-3700). 

METHOD: Review of Installation Worksheets (19 Sep 94) submitted for Air Force data call, 
telecon, and FAX communications with MAJCOM and Base POCs. 

CONCLUSION: The corrected papers published in peer reviewed journals data is shown in 
attached worksheets and tablesflists for RO-me Laboratory, Hanscom AFB, 
MA. 

MAJCOM CONCURS: (See attached FAX copies) 
Major Chung C. Kang, HQ AFMC/STC, Wright-Patterson AFB, DSN 
787-5368. 

BASE CONCURS: [See attached Installation Worksheets] 
Mr. Robert V. McGahan, RL/ER, Hanscom AFB, DSN 478-3700. 

I certify that the abovehttached information is accurate and complete to the best of my 
knowledge and belief 

AIR STAFF REVIEWER: DATE: 22 Sep 94 
Paul D. Copp, Lieutenant ~oJb&l, USAF 



LABORATORY JOINT CROSS-SERVXCB GUIDANCE PACKAGE 

ROA- LABORATORY AT W S C O M  M E ,  MA 

Purp~ut TO document the Rome Laborwry (Hanmm) answtr to queotion 3.2.4.2 

Sourue: Soe proparer'a mma Mow. Irrfomt\on obtrind barn Ma Avdlr C. Dupnt 
(RYERM, mmqcment rooourcO$ aoaiwt, DSN 4784088) and Ms Shdh C. Bsllivaru 
(RYERM, mnnqemdat tasourcdr u6jrtaat, DSN 478-5210), who kcap &ng lop of 
publication rctioar undertaktn by Rome Lab HMlcom pcmnxatl. Tharc bgs rhow author, 
cdcle title, journd title, and publicrdan date of dl h l l s r  publilhod by Rome Lab Kanrcom 
tdsntitna ad englneats. Add!thMUy, Dr Robert J. MaiUow tdor ~ i e d d ,  DSN 470. 
9710) miwed thee  10gp to  cnaus thut orfy u t i c t a  published if\ journal8 that ua peer- 
rmdewed were bsin$ hroluded in thir answa, 

Mathod: Data c%tractlon and profhiod judgement. Data extrwt64 wwe ~ r t . 6  and tabulated 
as shown below. 

Condurion: 

A Camjwhon o C B W  Oxlda Characterirticg of Slngb 4t Multiple Implnnt Simox & Bond & 
EtchBaJc Waferc - IEEE Tnaractiom on Nucleu Sdenw, P6c 90 

L 

MLEK Crystal Growth of (100) Indium PhoegMe - Joumd oFEkc~dc Materials, J u ~  91 

CSF 

Alrbonr C4I 

In-Situ Synthesis add Cryrtrl Growth of Hi& Purity IS - Journal ofEIeotron1~ Materials, Sep 
9 1 

r 

,' TOTAL 122 I J 

Number Pu bli~bcd - 
122 

rrl 

. - -  - Papa Tltlsl _ _  _ 

ILint) 
ace l f f f in~  blow thfi table 



Electron-Acowtic Phomn Scatter in S102 Detdnod @om 4 Paado-Potentid for Energlee of 
WEB2 - J d  of Applid Phydcr, Aug 91 

Htoh Purity InP Gtom on $1 by OrgaamstJllo Vwor P b  Epitoty - Applied Phydcrr Lettan, 
Mar 91 

The Muence of Didodon D d t y  on Blactron Mobllity in InP Film oat Si - Applied Physic6 
Lsttan, Mar 91 

Growth oCHigh Purity InP aRd Fdxhtion of High Sonrltivity InP/lnC3aAs Hotcrojunction 
Pbtottl~iston on SUlcan by O W E  - Proo of the 3rd Intt&turl Coafwsnce on 1r9 mb 
Related Materiala, Jun 91 

T $14 and S-N-S Stntctur&r U~ing RF Sputtmd Fhs - DEE T ~ a d o n s  on 
Mqp~arlcn, Mar91 

Tha Dadnation of the Oxygen $toichiomaty in High Tc Superconducting Thin Film Udng 
Nudear $outsring of3 MeV Protom -- Matarids Rerearch Society, Dea 90 

Melt Procss~~irg of Superoond~n fn tho IZi.Ca.SI.Cu-0 Syrtwn -- hdatddo ~~ 
Society, Dw 90 

Self Pumped Opt id  Itrare Coqjugakn with a Sodium Raman Laoar - Optios Lcttcrr, Jul91 

Effects of Qwdratic Phase Distonlan on Conoktion PerFormanco - Applied Optios, Apt 91 

M d c r  for Aareidag Pattern Rwgnitlon Psrfionnanw - Applied Optlcr, Apt 91 

Theory of the Binary PhreOnly Filterr br Optical Psttorn Rewgnition - Appijed Optics, Mar 
91 

F w 4 W d  Souroe Activated Flw Shanr in Type 11 Superwnductorr - ~hyriwl R a v h ,  Feb 
199 1 

Binary Phm Only Filter Atoooiativa Memory - Appliod Opticc, Jun 91 

Ill-V Dielectric Technology - The Low Tcmporaturc Trend - Journal of the ~lcctrochamica! 
SociCty, Dsc 90 



16:W HHQ 
4 j r ;  t .Y. ..'R 

A Pattermd and Parsivatsd OrgMic-Inorguric S d c o W o r  Hetmjutlction Diodo -- IEEE 
Photvnios Technology Ldtten. Oat 90 

Predictad Bandgap of the Now Sdoonductor SiGoSn - Applied Physics Wets  Nov 90 

Opdclll Wtvbguldiw in MultipIe S&eon+n=InnJator Laym - Mktoriala Ro80erch Society, Oct 
90 

huge S i l e  Mode Rib Waveguide8 In OaSVSi grad Sisn-Si02 - IEEE Journd of Quantum 
Electronics, Mar 91 

Optid Bandgap of the Ttmary Semicanductor Si(1-x-y)Ot(x)C(y>- Journal of Applied 
Phykcs, Aug 91 

Tho Gibbr Dividiq Surfhos md the Exoom $urfhcs Energy - WccuIur Physics, Dw PO 

N o i ~  Rcduatioa Uehg Mqdw Spatid Filtering In Photorafrh Two Beam Coupling - 
Optkr Lsnm Doc 90 

Photor0fhctivc Holograpbtc Intotfbmnca Novelty Filter - Opticc Communicado~, Doc 90 

Photomfirctlva Optical Lock& r)atector - WM Lettars, Sap 91 

- Photor&wlw Tima Corraladon Motion Dutsotion - Opticr Communicrtionr, A q  9 1 

9.6 a Shift Rsdster Blues Trail for SupcrconductJng Logic - Electronic Ded& Sap 91 

Full Wave Analysio of Proximity Coupld R6cmgukr Microstrip Anterw~ h r y r  - 
Eleotrowstico Joufnal, Apr 9 i 

Mimeter Wave Mi* with Jorephson W&-,ink Udng High TC Suparconducton - Applied 
Phyrfcc Ltttan, Jun 9 1 



Surflm Impedmc~ Meawmmsntr of Thin Film Supcrconductorp at MiUimut~~ave Fscquen~io~ 
- Bulletin of the America Physical Sodsty, Feb 9 1 

M L '  Crynrl Growth of Id? - J& ol~i~eronlc. hhtchb, DM 91 

Time and Tempwwro Dupslide~a of Phorphow Vapot Pramre rr Mmrcd  by a Preceuro- 
Balanced, Saafod-Anrpouh Technique -- fEBB CmfUw Proceeding8 on 4th Wernatlonal 
Canfbrbncs on InP and Related Mntciisle, Apt 92 

Neat Indued Miaoooapy fbr the DeWnrtion of Dopmt Diutributiotu and S~rcgatioa in N- 
type b.? - IEEE Confdrcnce Procaadlngs on 4th lntsmational Coafereaoe on SnP d Related 
MAdalr, Apr 92 

b S k u  Syntbeait and C m  OmMh of High Purity InP - IBEB Canf- Pmceedinga on 4th 
&tornational C o n f ' c a  on InP and Rol~ted Matmid4 Apr 92 

Stsumral and Eleatriod Chrootdatlotl of Low-Tanparutwe, Low-Peaat6 S102 on SI - 
Joumd of the Boctfwhcrrricd Sodaty, Pec 91 - - - .  

Effbcts of Ytterbium Addition on Mquld Phw Epitutlal Qowth of J n G W  Harsro- 
~ t n r m e 6  - Ccdmnce Pmceodino,, 4th lntomadonol Confttcnca on .InP and Re&ttad 
Utdalo, Apr 92 

Low-Daftct Colodera Bi12SlOM &own by Hydmthsrmal Technique - AppUed Phy&ico 
Lettm, Apr 92 

The Law-Tmpomtm Photoot\rodc Rsrpwre - Jourart of wad Phyrica, Sap 92 

Furt Obrmtion ofForcsr on Tbrw-Lwel Atom in Ramrn Ro30~nt  8tvuho Wwe Optical 
F'Ietdr - Phplcal Redow Wet#, Jul92 

ClrrJBcation of Wmtr  EddW -- Applied Optlca, Mat 92 

Wed8 of Quadratic Phaso Dirtortion an Cornlator Pet'fbmcmm - AppUad Optics, Jul92 

POPART: Partial Optiwl Implsmontntlon of Maptiw Resonance - ApplM Optia, Ssp 92 

Near IPffv& urd V i l e  Phatolumia~n06 Studier of Porour 8ilioon Matbfirlo Reatarch 
Society Abstract Book, Dao 91 



Optical C h ~ e t S s t i a r  of P l w  Wsvcguidm in SIMOX Suucturea -Materials Research 
Society Abstract Book, Dcc 9 1 
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3.3.1 N 9 3  Workload 

3.3.1.1 Work Year and Lifecycle: Identify the number of actual workyears executed for each 
applicable CSF in FY93 for each of the following: government civilian; military; on-site FFRDCs; 
and on-site SETAs. (BRAC Criteria I) 

3.3.1.2 Engineering Development By ACAT: For each Common Support Function (e.g. 
airborne C41) at each activity engaged in engineering development, provide: 
- For each ACAT IC, ID, and II program (as defined in DODI 5000.2): 

- The name of the program 
- A brief program description 

- For each ACAT III and IV programs: 
- The number of such programs 
- A list of program names 

- For each program not an ACAT I, II, III, N: 
- The number of such programs 
- A list of program names 

- For the purpose of this question, any program between Milestone I and IV and containing 
demonstration and validation (Ikm/Vald4)/Engineering and Manufacturing Development @MD 
6.5) funds in the FY95 PBS is considered to be engaged in engineering development (BRAC 
Criteria I). 
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3.3.1.3 In-Service Engineering: For each Common Support Function at each activity engaged 
in in-service engineering, list the in-service engineering efforts, the N 9 3  funds (from all sources) 
obligated for these efforts, the N93  workyears for these efforts, and the weapon system(s) 
supported by these efforts. In-service engineering consists of all engineering support of fielded 
and/or out of production systems and includes efforts to improve cost, throughput, and schedule 
to support customer requirements as well as mods and upgrades for reliability, maintainability, and 
performance enhancements. (BRAC Criteria I) . 

ACAT ID 

ACAT II 

ACAT I M V  

3.3.2.1 Direct Funding: For each applicable CSF, identify direct mission funding by 
appropriation from FY94 to N97.  Use N95 PBS for FY95-N97. (BRAC Criteria I) 

3.3.2.2 Other Obligation Authority: For each applicable CSF, identify reimbursable and 
direct-cite funding (other obligation authority expected) from FY94 to FY97. Funding allocation 
must be traceable to N 9 5  PBS. (BRAC Criteria I) 
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(Description) 

(Description) 

(List) 

(Name) 

(Name) 

(Number) 

None 

None 

None 
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3.2.3 Experience: What is the experience level of government personnel? Fill in the number of 
government personnel in the appropriate boxes of the following table. (BRAC Criteria I) 

I Years of Government andlor Military Service I 

Additionally, the corresponding figures for "other" personnel as defined in 3.2.2 above are 

-. 0 for 0 - 3 years 
4for 3 -10 years 

w 6for 11 -15 years 
7 for 16 - 20 years 
6 for over 20 years 

Also, all 4 SETA personnel have over 20 years of experience. 

3.2.4 Accomplishments During FY91-93: For govemment personnel answer the following 
questions. 

3.2.4.1 How many patents wen awarded and patent disclosures (only count disclosures with 
issued disclosure numbers) wenmade? (BRAC Criteria I) - - 

@ - 
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PATENTS: (38) 

FY-91 

High Temperature Heat Pipe Coracle and Process 

Superconductor Switch 

Normal Incidence Optical Switches Using Ferroelectric Liquid Crystals 

Method for Measuring Large Antenna Arrays 

Low Loss Semiconductor Dinnional Coupler Switches Including Gain Method of 
Switching Light Using Same 

Mechanically Rotated Doppler Frequency Shifter 

Lossless Non-Interferometric Electro-Optic III-V Index-Guided-Wave Switches 
and Switching Arrays 

Modified Compact 2F Optical Correlator 

w Amplitude Encoded Phase-Only Filters for Optical Cornlators 

Single SLM Joint Transform Correlators 

Non-Contact Polishing 

Waveguided Electrooptic Switches Using Ferroelectric Liquid Crystals 

Fiber Optic Calibration Structure Apparatus - -  - 
Compact 2F Optical Cornlator 

Alignment-Insensitive Method for Wideband Tuning of an Unmodified 
Semiconductor Laser 

Electromagnetic Stripline Coupler Apparatus 
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Gas Cylinder Safety Valve & Gas Recovery System 

Electrooptic Fabry-Perot Pixels for Phase-Dominant Spatial Light Modulators 

Nonlinear Joint Transform Optical Cornlator Having Varying Degrees of 
Non-linearity 

Apparatus for Direct Measurement of Dose Enhancement 

Actively Cooled Effusion Cell for Chemical Vapor Deposition 

Apparatus and Method for Controlling Gradients in Radio Frequency Heating 

Heat Pipe Susceptor for Epitaxy 

Semiconductor Guided-Wave Programmable Optical Delay Lines Using 
Electrooptic Fabry-Perot Elements 

Average Amplitude Encoded Phase-Only Filters for Use in Fourier Transform 
Optical Correlators 

Silicon Spatial Light Modulator 

Paraboloidal Reflector Alignment System Using Fringe Pattern 

Lattice Mismatched Hetro-structure Optical Waveguide 

Platinum Silicide Infrared Diode 

Zone Melted Recrystallized Silicon on Diamond 
-. . - C 

ARC Range Test Facility 

Real-Time Automated Scene Display for Infrared Camera 

Capillary Pressure Relief for Magnetic Kyropoulos Growth of Semiconductor 
Crystals 
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Chemical Vapor Deposition MethM Using an Actively Cooled Effuser to Coat a 
Substrate Having a Heated Surface Layer 

Selfmixing Heterodyne System 

Technique for Stationary Radar Discrimination 

Transmissive Doppler Frequency Shifter 

Multi-Speaker Conferencing Over Narrowband Channels 

DISCLOSURES (34) 

EY-9 1 

Method of Fabricating Low-Loss Crystalline Silicon Waveguides 

Twin-Free Crystal Growth of III-V Semiconductor Material 

Improved Platinum Silicide Inhued Diodes for Space Applications 

Superconducting Radar Decoys and Camouflage 

Flat Saw for Semiconductor Wafer Slicing 

Application of Heavy Metal Fluoride Glasses Frequency Upconversion for 
Infrared Detectors and Sensors 

Multi-Speaker Conferencing Over Narrowband Channels (Foreign International 
Application) 

-- - - - C 

Heavy-Metal Fluoride G&S ~p&twes 

Binary Encoding of Gray Scale Nonlinear Joint Transform Correlators 

Self-Pumped Optical Phase Conjugation with a Sodium Rarnan Laser 

Photorefractive Transient Interferometer and Novelty Filter 
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Binary Phase-Only Filter Associative Memory 

Quadratic Optical Processor for Noise Reduction and Wavefront Metrology 

A Multi-Rate STC Speech Compression Technique for Speech Data Storage 

An Apparatus for Enhancing Anharmonic Oscillations in Deuterated Palladium 
Alloys 

Magnetic Field Operated Superconductor Switch and Method for Switching 

Process and Apparatus for Controlled Synthesis and In-Situ Single Crystal 
Growth of Phosphorus Compounds and the Crystals Therefrom 

Concentrators for Image Sensors 

Joint Transform Correlator Using a 4-F Lens System to Achieve Virtual 
Displacement Along the Optical Axis 

Method for Two Dimensional Doppler Imaging of Radar Targets 

Elliptical Near Field Test Facility 

Noise Immune Automated Contrast Control for Infrared Cameras 

Optical Pattern Recognition System for Venfylng the Authenticity of a Person, 
Product, or Thing 

Patch Antema with Magnetically Controllable Radiation Polarization 

Piezoelectric Superconducting Transistor -- - - # 

Process for Making S 10 Layers on Schottky Diodes 

Conical Megnetron Sputter Source 

Optical Method for Detecting Irregularities in Uniform Flat Surfaces 
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Photorefiactive Nonlinear Joint Fourier Transform Correlator 

w A Process for Producing Stand-Alone Thin Films 

STC Speech Packet Reconstruction Techniques for Heterogeneous Mobile/Packet 
Network Environments 

All Optical Phase Sensitive Detector and Image Demultiplexer 

Double-Folded Monopole 

Optical Signal Dependent Noise Reduction Using Variable Spectral Thresholding 

\ 
3.2.4.2 How many papers were published in peer reviewed journals? (BRAC Criteria I) 

In Situ Synthesis and 

Investigation of Possible Supcrco uctivity itanium Bondes \Y 
A Comparison of Buried Single & Multiple Implant 
Sirnox & Bond & Etch 

Radiation ond Films . -- - - 

Gamma ~ a d i a p d ~ f f e c t r  in Breakdown on Bond and ~ t c h a c k  SO1 Capacitors 

stal Growth of (1 00) Indium Phosphide \ 
-Situ Synthesis and Crystal Growth of High Purity InP 
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3.4 Facilities and Equipment I 
3.4.1 Major Equipment and Facilities: Describe major facilities and equipment necessary to 
support each Common Support Function (include SCIFs). If the facilities and equipment are 
s h d  with other functions, identify those functions and the percentage of total time used by each 
of the functions. Rovide labeled photographs that picture the bnadth and scope of the 
equipment and facilities described. If it is unique to DOD, to the Federal Government, or to the 
US, describe why it is unique. Insert the replacement cost For this exercise, Replacement cost = 
(Initial cost + capital investment) multiplied by the inflation factor for the original year of 
construction. (BRAC Criteria IT) 
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IPSWICH ELECTROMAGNETIC MEASUREMENT FACILITY 

The Ipswich Electromagnetic Measurement Facility is designed specifically to 
investigate electromagnetic techniques for novel antenna systems for 
communications and radar systems; to provide field test support during 
evaluation of new antenna concepts; and to investigate the monostatic and 
bistatic radar signal scattering properties of both clutter signals and radar 
returns from low cross-section (stealthy) targets. The facility is uniquely 
situated away from interfering sources of man-made electronic noise on a 
peninsula that provides unobstructed line of sight ranges across a half-mile 
wide valley or across a bay at the edge of the Atlantic Ocean. Also available 
are wooded and cleared sections of land to give a variety of environmental 
conditions to evaluate radar and antenna techniques. An anechoic chamber 
permits radar reflectivity measurements on scaled models of targets. The 
facility supports far field (2600 ft) antenna pattern measurements from UHF to 
94 GHz; near field antenna measurements (cylindrical & planar) from "S" through 
"Q1' band; indoor radar cross-section measurements on scaled models fiom 2 to 12 
GHz (bistatic) and from 2 to 40 GHz (monostatic); and outdoor radar clutter 
measurements (both monostatic and bistatic) in "S" and "C" bands. Ipswich is the 
only facility we know of in DOD capable of far-field antenna testing in these 
frequency ranges under such well-controlled and variable (over land and over 
water) environmental and electromagnetic conditions. 

PROSPECT HILL 

Prospect Hill is a research site located on one of the highest points of land 
within a 25 miles radius. Its elevated position is necessary to allow line- 
of-sight radio/radar system experiments over long distances. From Prospect 
Hill, line-of-sight distances of 50 or 60 miles are possible; without it, 
trees, buildings, and terrain features limit our line-of-sight testing to a 
mile or two at best -- totally insufficient. The site contains a building 
with laboratories, a machine shop, and office space. Additionally, the site 
has a pedestal-mounted paraboloidal antenria, 29 ft irrdiarneer, with a 35 GRz 
design frequency, a 0.07 degree beamwidth, and digitally controlled to an 
accuracy of 0.015 degree. This antenna is suitable for a number of uses, 
including investigations of the interactions between the troposphere and 
systems operating at microwave and millimeter wavelengths. A coherent 
sub-millimeter wave radar range for model target cross-section measurements is 
installed in the building. The roof over the main laboratory was built to 
support heavy antenna loads at a height unobstructed by local vegetation. 
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Additionally, test instrumentation is installed at Prospect Hill to make it work with 
the Sudbury Research Facility (see below) as part of a bistatic radar test range. 
The topography and location of Prospect Hill and Sudbury and their location 
with respect to Boston's Logan Airport make them, to our knowledge, the only 
fully polarirnetric, counter-stealth, large-angle, bistatic radar test facility in DOD. 

SUDBURY RESEARCH FACILITY 

Like Prospect Hill, the research facility at Sudbury MA is located above the 
local trees, buildings, and hills and is an excellent location for 
line-of-sight testing. The Sudbury site is on 60 acres of land. It has two 
buildings holding ofice space and computer facilities, and four towers 
(ranging from 30 feet tall to 70 feet tall) for installation of radar or 
cornrnunications antennas. Using the high-power Sudbury transmitter in 
conjunction with Prospect Hill, Rome Lab has built a bistatic radar test facility to 
support research into ways to take the stealth out of stealthy enemy aircraft. The 
topography and location of Prospect Hill and Sudbury and their location with 
respect to Boston's Logan Airport make them, to our knowledge, the only fully 
polarirnetric, counter-stealth, wide-angle, bistatic radar test facility in DOD. 

INFOSEC RESEARCH FACILITY 

The Information Security Research Facility supports research in three 
disciplines: (a) research on techniques and algorithms for speech compression 
and voice systems operating in high ambient acoustic noise environments, (b) 
research to improve C2PROTECT (compromising emanations) testing and analysis 
systems, and (c) communications security (COMSEC) research. As a leading 
developer of multi-rate speech coding algorithms in support of AF programs such 
as the F-22, Rome Lab has the capability to test multi-rate speech coders in real time, 
using human subjects in realistic acoustic noise environments. As part of this 
capability, the facility has sound chambers capable of sustaining noise fields up to 
115 dB SPL (sound pressure level), along wlth severat other aEoustically isorated 
cornrnunications stations, all of which are ~ 0 ~ e c t e d  with digital communications links. 
The nature and quality of these links can be controlled and varied in real time to simulate 
a complete spectrum of noise and performance environments, including a nuclear 
environment. Because this was the only site capable of such testing, DCA (now DISA) 
used the facility to conduct speech testing in a simulated nuclear environment during the 
Jam Resistant Secure Communications program. The facility can record and reproduce 
test material with human subjects for in situ noise recordings, considered by experts to 
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be crucial for realistic testing. The facility has generated alI the MOS (mean opinion 
score) test material for the Department of Defense Digital Voice Processor Consortium 
@DVPC) 2400 bit per second speech coder evaluation and was selected by the DDVPC 
to be the repository of the DDVPC master library, the most complete set of test material 
in the country. This is the only facility in DOD with the expertise, equipment, and 
resources to generate this type of material and to conduct this type of testing of digital 
systems using human subjects and accurately reproduced acoustic and electromagnetic 
noise. 

SEMICONDUCMlR HIGH PRESSURE CRYSTAL GROWTH FACILITY 

The major apparatus in this facility is a magnetic-field-assisted crystal 
growth system, equipped for in-situ synthesis of phosphides (e.g., indium 
phosphide, zinc germanium diphosphide) by injection synthesis. This growth 
system, capable of operation at a pressure of 60 atmospheres, and currently 
used for Rome Lab's celebrated magnetic field encapsulation Kyropoulos indium 
phosphide bulk crystal growth, is unique in the world because of its in-situ 
phosphorus injection capability and its use of magnetic fields to improve the 
purity and quality of crystals grown. Additionally, there are other crystal 
growth systems and an infrared microscope. The microscope (which we believe 
to be unique in the world) operates in the near-infrared region of the 
electromagnetic spectrum and is used to image and quantify micro-imperfections 
in indium phosphide crystals resulting from growth fluctuations and dopant 
inhomogeneities. 

HYDROTHERMAL HIGH PRESSURE CRYSTAL GROWTH FACILITY - 

This integrated system of 11 high pressure autoclaves (ranging from one inch to four 
inches inside diameter and operating at pressures up to 2000 atmospheres) is used to 
grow advanced photonic crystals by high temperature solution growth which could- not 
be produced by other techniques. The facility is housed in a specially designed high 
pressure building and includes complete cotiquter andalarm functions. Althbugh some 
manufacturing capability exists in industry, (in autoclaves four inches to twenty inches 
in diameter, primarily for quartz growth) and some small-diameter research capability 
can be found at a very few universities (one half inch to two inch autoclaves), this AF 
facility has a significantly mure advanced data acquisition and control system than any 
other we know of. Unique in the US, it is the only facility specifically designed to 
demonstrate how to grow difficult crystal materials initially and then, just as importantly, 
how to adapt that technology to grow those crystals in commercially viable sizes. 
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SEMICONDUCTOR EPITAXY THIN FILM GROWTH FACILITY 

This facility has two metal-organic chemical vapor deposition (MOCVD) systems, 
one of which is specifically designed for both atomic layer epitaxy (ALE) and 
normal MOCVD, for depositing semiconductor epitaxial thin films and 
ultrastructures on semiconductor substrates. Because of the extreme toxicity 
of the gases used in the MOCVD process, this facility has a separate one-pass 
air circulation system, with back-up air handler, that keeps the facility at a 
negative air pressure, relative to the other nearby labs, to maintain control 
of the toxic gases in the event of an accident. The ALE/MOCVD system is 
unique in the DOD, and possibly in the federal government. 

CLEAN ROOMS 

Rome Lab at Hanscom AFB contains five clean rooms used for research on a wide 
variety of electronic and photonic devices and semiconductor materials, 
including monolithic microwave and millimeterwave integrated circuit (MMIC) 
components, laser diodes, photorefractive crystals and films, magneto-optic 
materials, superconductors, monolithic phased array antenna components, and 
infrared phased array detectors. Equipment available within these clean rooms 
includes mask aligners, photoresist spinners, ultraviolet exposure systems, 
dopant and annealing furnaces, ultrasonic bonders, surface profilers, vacuum 
chambers, ultrapure water systems, fume hoods, shock-isolated benches, 
microscope systems, saws and polishers for processing crystaline materials, 
ultrasonic cleaners, and a wide variety of other support equipment. 

3.5 Expansion Potential 

3.5.1 Laboratory Facilities: Use facilities records as of foW-qua'rter N 9 3  in ari'~wering the 
following (in sq ft) for each CSF: (BRAC Criteria II) 
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These numbers do not include 65 acres (2,83 1 K sq ft) of leased land at the Ipswich 
site and 6 acres (261 K sq ft) of leased land at the Prospect Hill location. If included, 
both of these areas would be listed as "technical". 

3.5.1.1 Describe the capacity of your activity to absorb additional similar workyears 
categorized in the same common support Anction with minor facility modPcation. If 
major modification is required, describe to what extent the facilities would have to be 
modified. (Use FY97 workyeam as your requirement) (BRAC Criteria III) 

The radar clutter testing area at the Ipswich test site can support an 
additional 5 rnanyears of radar research with no modifications. Additionally, 
the bistatic radar test range set up using the Prospect Hill and Sudbury sites 
can also support an additional 5 rnanyears of research with little or no 
mM1cation. 

3.5.1.2 If there is capacity to absorb additional workyears, how many additional workyean 
can be supported? (BRAC Criteria 111) * 

An additional 64 workyears can be supported over the projeckd FY-97 workload. 

35.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction 
programs or other alteration projects programmed in the FY95 PBS. (BRAC Criteria Ill 

Rome Lab at Hanscom has no military construction program items in the FY-95 
PBS. - 

- -- - -  C 

3.5.2 Land Use: Provide number of buildable acns for additional labaatory/adminismtive 
support construction at your installation. (BRAC Criteria II) 

A total of 41.32 acres are available on Hanscom AFB to accommodate expansion of 
Rome Lab, Electronic Systems Center, and/or Phillips Lab, all of which curnntly occupy 
space on HAFB. 
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3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be provided in appropriate units 
- e.g. KWH of electricity. (BRAC Criteria 11) 

There is an excess capacity of 2,304,188 gallons per day of water, %X%MCF/day of 
natural gas, and 8.9 MW of electricity available at Hanscom AFB to accommodate 
expansion of Rome Lab, Electronic Systems Center, and/or Phillips Lab, all of which 
currently use the HAFB utilities. 
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\111:hlOK.ANDU?I FOR RECORD, AF/CEPP 

.AIR STAFF CORRECTION WORKSHEET 

PURPOSE: To provide corrected answer to Question 3.5.3. Utilities. in the Joint Cross Serv~ce 
Data I'or H;inscom Labs. Hanscom AFB 

SOURCE: .MAJCOM en,' oineers. 

METHOD: Telecon with MAJCOM & Base POCs 

CONCLUSION: The capacity and current usage for utilities was misstated for the following: 

Utilitv Existing Data Change To 

Nar Gas 202.5 MCF 7.368 MCFD and 37.7% useage 

MAJCOM CONCURS: Maj  ha& Kang, HQ AFMC/STC, Wright Patterson AFB, DSN: 787- 
5368. 

w BASE COKCURS: Mr Chris Perkins, 647 ABG/CECI Hanscom AFB, DSN: 378-4352. 

I certify that the above information is accurate and complete to the best of my knowledge and 
belief. 

a tn STAFF REVIEWER: ,Z' DATE: /A. ,;/Y# 
.Maj Steven K. Lillemon 
AF/CEPP 

9 4 - 0 2 - 7 1  nF:n4 R C V D  
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ROME LABORATORY at HANSCOM AFB 
INPUT TO "LAB" JCSWG DATA CALL 

5 AUGUST 94 

2.1 Workload. Use the following table to describe historic and projected workload at each 
activity in terms of funding and workyears. Assume previous BRAC closures and realignments 
are implemented on schedule. Projected funding will be derived fiom FY95 President's Budget 
Submission (Then year dollars). Past fiscal year data shall begin with FY86 or at the inception of 
the activity as it existed on 1 Oct 93. (BRAC Criteria I & IV) 

ROME LABORATORY AT HANSCOM AFB MA 

- Budgeted workyears are the selected indicator of the "lab" infrastructure's capacity at an 
aggregate level for each Military Department. They include both workyears funded directly by 
the Military Department and the workyears funded from organizations outside the Military 
Department. -- _ - C - . . 
Workyears = government personnel and on-site FFRDCs and SETAs 
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2.2 Excess "Lab" Capacity - Measured at the DOD Component Level 
VmP 

Excess lab capacity = 2 18 - 164 = 54 workyears 

- Excess "Lab" Capacity = Sum of the Peak Workyears - Sum of the Projected Workyears 
-- Peak at each activity = Highest value between FY86 (or since incedtion of orgahization) 

and FY93 
-- Projected at each activity = Estimated at FY97 
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FICrrm-1%4 13:F3 

CONTROL NUMB&: UCSWG-AF 0 13 

PURPOSE: To p v i d e  SAFIAQX sCdff cam& answers to Quesdan 3.0 of the Rome Lab Hanscom 
AFB response to the hborafory Joint D m  Call. In your rcsponse to Question 3.0 you state that you 
perform " Research to design, buiId, and improvc electronic devi ces..." and you have a "Very stroag and 
extensive w o f i g  relatiamhip with the following CSFs 

-Fixad Ground-Based C4l 
-Ground M-k C4I 
- D U G  Devices 
-Envimnmental Sciences 
-Advanced MaKdalS 

If you are doing work m these CSFs you must respond to all Section 3 questions for each of these CSFs. 

SOURCE: Lt Col Hwn. SAFIAQXM, DSN 227-8850 

CONCLUSION: Answer most k Complete 

RATTONALE: Response must be in accordance whh WCSC Guidance Package instructions I 
MAJCOM: Cancum Does not concur (explain:) I 

MAJCOM REVIEWER: 
(print name, organhtion, DSN) 

BASE: Concurs Does not concur (explain:) 

BASE RE- 
@rint name, organization, DSN) 

1 certify the information above is ammate and complete to the best of my knowledge and 
belief. 

CHARLES R HANSON, U Col, USAF 
ManufacbringQuality Aisumnct Divisii 
Dep Asst Sec (Mgt PoIicy and Rog Integ) 
Assistant Secretary (Acquisition) 
Base Closure Working Group 

Date: 



. - - .sEq. '94 .!e:. 13 HCJ GFLC/?SJ I.IRIWT-f'GTTEE6I W -- . --  . . . , ,= ;= : . :A ::..Z RADC,'EE - HAFB. MA, 

PVEIPOSE To rovfde S#/AQX rtaft canwtsd a n r m  to qwtion 9.0 of the Ram0 k b  Hnnrcorn & A rmponec to the trborrtory Joint Dlb Call. tn your ruporue to @emdon 3,O you ttuk 
that you perform wuch to dwign, build, md tm rove etectrmle dedca.aH md you 
hrw a Y rtron a d  n t m l v a  worW r~Iat lo&~ with the following CSP~" L~-*-uI 

-Cntund Mobilt CU 
-Elatrontc tkvlcQI 
-SnvlrummentalSd~ 
- M v d  M6 briulr 

If you are doing work in thw CSF8 you must mpond t0 dl 3ectlon 3 q u u d o ~  for each of 
tm csb. I 

CONCLUSION: A m a  murt ?H Complete 

RATIONAGE Rqor r se  must k In ramdance wlQ LJCSC Gddsnce Package htructions 

MAJCOMi CoruUrfJ 
ggca Cow 

, 
WAyCOM =-I, 

THOMAS 1 KOEPNJCK HQ AFMCIXPX DSN 707-2622 

NO ~ b i ~ & b d  m, ncewaxy in tkcr mrrnk~cmt vswlan (8 A y  pockr $ ol h e  Lalwnrary J ~ G  brfr CIU 
. fat Rdmc Lbaktory.H~eorn AF0 W. We do have a &ong wor&m~atioruhip with *a .bow 

CSF., w, thr prrdadnmt work wltMn R w n e  Lab i.Zuucom b A w f M  CU, Our puroruui dniw 
upan the bcdrnOlo@a at th* Wad a% and the mub of our work (JIQ bornfit &oaa other =Fa4 Par 
Guhncc, wt dtotlopcd r M 2  Inf& cantata whleh could also be mounbrd on 8 ship, an airpor~ control 
tower, or other o b m t i o n  polnt .Tha dsrfgn of ~~~munfcatloraa aprtems cannot occur without an 
undawtmding of the physics of th rtmcwphm uld the i o ~ p h e r e ,  'Zhc tdwobgy that allows urtmms 
to gtw utrilita eonununi~adons uprbUfy to olraaft can dro ptovidr ratellr&e corxununiurtiuns in 
p ~ ~ n d  hstdladona or ground vehicles. H o w r w ,  wen kr the p- of t h a  d@ffwt u\d necewq 
~ l . t C o & ~ ,  with tlw o h g  CSPs, thv & OW WO* b W & ~ a m  U m r *  C41I 

nAscs- ClrrPicd'? -= 
W a , W  R. SHOBER'T II, O p t  USAP 
R o w  hbot~w UPMCI, C ~ r  AFB NY 

I certify thc infamticm r b v c  iv acccmt* *nj w m p h  tu b e ~ t  d my b w W g o  and W e f .  

OURUS R luxsclN, Lt Cat Daw 
Qucrllq Awuronea D(vlpion w 2- Poky and Rag 

A d 8 ~ ~ ( A o q u i d d Q n J  
E k e  Cbeure Working Croup 
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SECTION rn: CAPABILITY OF ACTIVITIES TO PERFORM COMMON SUPPORT 
FUNCTIONS (CSFS): Provide the information described for each common support function 

'lllllYl listed in Appendix C in which you are actively engaged. 

3.0 Mission: Describe the major capabilities at your activity contributing to the common support 
function in bulletized format. Describe any relationship and interconnectivity with other functions 
(common or otherwise) in support of the overall activity mission. 

MAJOR CAPABILITIES AT ROME LAB - HANSCOM AFB 

Airborne C41 

- Research to design, build, and improve electronic devices and components 
made from silicon, silicon-based compounds, indium phosphide, gallium 
arsenide, and other exotic crystalline materials. 
-- This research results in devices that are smaller, faster, require less 

power, are more radiation-tolerant, and less expensive to mass-produce. 
-- These devices are valuable for electronic and photonic applications in 

radar, communications, avionics, and signal-processing systems with both 
military and commercial uses. 

- Research to design, build, and improve devices sensitive to infrared 
radiation, based primarily on platinum silicide technology 
-- Sensors, processing devices, and focal plane arrays from this technology 

combine to make infrared surveillance systems of outstanding sensitivity 
and resolution. 

- Research and development of superconducting devices and components 
-- Superconductors will vastly improve efficiency of transmitters, and the 

sensitivity of receivers 
-- Superconductors will also allow significant increase in frequencies used 

by radios and radars - -- Also have application in rnillirneterwave--phased may anteCnnas for radar . 

and communications, signal processors for space-based surveillance 
systems, and for power transmission systems. 

- Research into the radar signatures of various stealthy aircraft shapes and 
materials 
-- Develop and validate computer codes and programs to improve USAF ability 

to detect stealthy targets and to design more stealthy USAF aircraft. 
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- Several experimental ranges are available for research in this area. 

w - Research into the nature of electronic noise and clutter in new radar 
systems. 
-- Several experimental ranges are available for research into polarization 

characteristics of radar signal and noise returns and the effect of 
various terrain features on those signals. 

- Results are used to improve performance of radar systems and to assess 
the potential usefulness of concepts for new surveillance systems. 

- Research into the propagation of radio and radar signals, especially in the 
high frequency (HF) spectrum 
-- Results are used to improve performance of existing radars and 

communications systems and to design and evaluate new communications and 
surveillance techniques. 

- Research to design, test, and evaluate new antenna technologies for radio 
and radar systems 
-- This research extends from HF to microwave and millimeterwave frequencies 
-- Test facilities are available to evaluate a wide variety of antennas both 

in laboratory and real-world settings. 
. . 

- High-pressure bulk semiconductor crystal growth expertise and apparatus 

I -- Crystals are basic material for electronic and photonic devices and 
components for high-speed communications, signal processing, radar, 
avionics, electronic warfare systems, and satellite solar cells. 

- Semiconductor metal-organic chemical vapor deposition (MOCVD) expertise and 
apparatus 
-- MOCVD techniques are used to make crystal material into devices and 

components for high-speed communications, signal processing, radar, 
avionics, and electronic warfare systems. 

- - Nonlinear optical materials fabrication exprtise ancfapparafis 
-- This research supports development of photonic devices and components for 

high-speed signal processing, target recognition systems, optical 
computers and computer memories, laser components, and avionics systems. 

- Information security research and development 
-- Digital secure voice multi-rate speech compression and applications 
- Encryption processing, especially software reconfigurable encryption 
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-- Compromising emanations (C2PROTECT) R&D to develop advanced computer-aided 
C2PROTECT detection and analysis capabilities 

- Very strong and extensive working relationship with the following CSFs 
-- Fixed Ground-Based C41 
-- Ground Mobile C41 
-- Electronic Devices 
- Environmental Sciences 
- Advanced Materials 

3.1 Location 

3.1.1 Geographic/Climatological Features: Describe any geographidclimatological features in 
and around your activity that are relevant to each CSF. Indicate and justify those that are 
required versus those that just serve to enhance accomplishing the mission of the activity. For 
example, clear air at high altitude that increases quality of atmospheric, ground-based laser 
experiments in support of the weapons CSF. (BRAC Criteria I) 

The Ipswich Electromagnetic Test Site is located on a half-mile long, 65 acre 
block of land. The land consists of two hills and the valley separating them, 
plus areas of woods and open fields. Located near the ocean and away from 

w cities and other sources of man-made electromagnetic interference, the site is 
used to test improvements to radar and communications hardware and techniques. 
The geography of the site is vital, as it allows controlled experiments 
against a variety of electronic backgrounds under seasonally varying 
conditions, provides the land expanse necessary for proper and accurate 
testing, and minimizes exposure of experiments to the disruptive effects of 
external interference. 

Prospect Hill is a research site located on one of the highest points of land 
within a 25 miles radius. Its elevated position is necessary to allow line- 
of-sight radiohadar system experiments over-long distances. From Prospect- 
Hill, line-of-sight distances of 50 or 60 miles are possible; without it, 
trees, buildings, and terrain features limit our line-of-sight testing to a 
mile or two at best -- totally insufficient. 

Like Prospect Hill, the research facility at Sudbury MA is located above the 
local trees, buildings, and hills and is an excellent location for 
line-of-sight testing. Using Sudbury in conjunction with Prospect Hill, Rome 
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Lab has built a bistatic radar test facility to support research into ways to 
take the stealth out of stealthy enemy aircraft. The geography of Sudbury and 
its location with respect to Prospect Hill make it an extremely important 
resource. 

3.1.2 Licenses & permits: Describe and list the licenses or permits (e.g., environmental, safety. 
etc.) that your activity currently holds and justify why they are required to allow tests, 
experiments, or other special capabilities at your location for each CSF. For example, permit to 
store and use high explosives. (BRAC Criteria I) 

Rome Lab has a license to operate a radar at its Sudbury, MA research site. 
The radar is cleared to operate between 2710 - 2760 MHz at 1 megawatt in any 
direction at any time of the day or night. This license is vital to the 
operation of the bistatic radar test range that exists between our Sudbury 
site and our Prospect Hill research facility. 

- 3.1.3 Environmental constraints: Describe and list the environmental or land use constraints 
present at your activity which limit or restrict your current scope for each CSF, ie., would not 
allow increased "volume" or "spectrum" for the CSF. Example -- Volume: frequency of a type of 
experiment. Example -- Spectrum: Current permit to detonate high explosives will not allow 
detonation or storage of increased quantity of explosives without legal waiver (state law) or 

(II, relocation of surrounding (non-govt) buildings. (BRAC Criteria 11) 

3.1.4 Special Support Inf'r~structure: List and describe the importance of any mission related 
special support infrastructure (e.g. utilities) present at your location for your activity. (BRAC 
Criteria I) 

In addition to 115 volt power, all of our lab6ratory facilities h'ave 220 volts - 
installed and can have 480 volt power delivered if needed. The labs also have 
water, compressed air, natural gas, and (in some cases) liquid nitrogen 
available. The building holding the Semiconductor High Pressure Crystal 
Growth Facility and the Hydrothermal High Pressure Crystal Growth Facility has 
an emergency back-up power source and special "blow out" walls. The building 
housing the Semiconductor Epitaxy Thin Film Growth Facility has a room 
specially designed safely to contain and use extremely toxic gases. The 
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w 
AIR STAFF CORRECTION WORKSHEET 

PURPOSE: To provide corrected answer to ROME LAB, HANSCOM AFB, Mass. 

SOURCE: '95 BRAC Questionnaire 

dprbd 
CONCLUSION: Update needed (A) 

MAJCOM (CONCURS)(NONCONCURS): CONCURS (Provided info VIA 
questiounaire) 

BASE (CONCURS) (DOES NOT CONCUR): -same- 

I certify the above information is accurate and complete to the best of 111y knowledge tu~d 
belief, based upon information provided by identified sources. 

2 8 JUL 1994 
AIRSTAFFREVIEWER: Q. f l t ~ u , , , , L /  

Hanscom AFB is located in an air quality non-attainment area for ozone. Natural resources 
associated with Hanscom AFB would have to be considered prior to any related construction 
activities. 



AIR STAFF CORRECTION WORKSHEET 

PURPOSE: To provide corrected answer to ELANSCOM AFB, MA. 

SOURCE: '95 BRAC Questionnaire 

y c  
CONCLUSION: Update needed (-) 

MAJCOM (CONCURS)(NONCONCURS): CONCURS (Provided info VIA 
questionnaire) 

BASE (CONCURS) (DOES NOT CONCURI: -same- 
w 

I certify the above information is accurate and complete to the best of my knowledge and 
belief, based upon informatiorr provided by identified sources. 

AIR STAFF REVIEWER: s- hfl (ce ( f )  DATE: 11 9 AUG 1994 

Air Quality 
-- Area is in non-attainment for Ozone (serious). The base has implemented carpooling; does not 
restrict ordoff-base activities at this time. 

Groundwater/IRP 
-- Potable groundwater contaminated. 22 IRP sites constrain fbture activities. 

Other 
-- 27 Acres of wetlands constrain hture construction. 
-- Grassland community (habitat), rqnh of base is a verified site for breeding Upland Sand Pipers 
& Grasshopper Sparrows (both sensitive species). 



SENT BY: 9- 9-94 ; 17:13 ; 
UY'UII-YY U L :  LOrm rnvm nnuw rc  amru, rtn. 

HQ AFNC/XPX+ 

CONTROL NUMBBR: TXSWQ-AF 015 0 1 5 
94-09-21  1 1 ~ 2 2  R C V D  

PURPOSE: To p d d c  SAFIAQX rtatfcld!ed a m a s  to Qucdloa 3.1.3 afthe (see Dlsuiburlon List) 
rerponsc to thc Labommy Joint Data Call. The mpnw indisated flu were in a noaanninmant area. 

1. Can you roarnr to tbm Peak Programmed Workym level ( Q d o n  Zl hwpanro) without either a 
~ ~ r n a r a r u w ~ d  

2. HI Pamit modintatLon or r mw Foanit is n~uimd, will J W o o  ba recIultcs) 

;zs. ~ ~ i ~ ~ ~ d e ~ 1 k r h e n r h n o f t h t n d i i ~ d o n n ~ u i t s d .  

8#mHoD: Cornparifonof uuwur to qoutiom 

CONaUS~ON: Aaswr murt bs: Complcu 

RATIONALE; lbpom must be In curordaaa with WCSG Guidance PKkrp inmunlw 

MAJCOM: concltrs D6tc not SO(ICUI (atpUl1 

BASE: 

Rome Labomhay HuuccPn can mtum w !k pHk pmgmamd ww- Iavd u chown la the an- to 
question 2.1 wi~hont ray pert& ~ c a t i o n c  and without any ocw pami&. 

I cud@ tba &nuah abow ir accPn(e and compkts to rhe kn of my kanwlcdge and belid. 
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runway at Hanscom AFB ensures's constant presence of airborne aircraft in the 

u vicinity, which we use as targets of opportunity for testing of infrared and 
radar surveillance systems undergoing research at our laboratory. 

3.1.5. Proximity to Mission-Related organizations: List and describe the importance and 
impact of not having nearby organizations which facilitate accomplishing or performing your 
mission - e.g. operational units, FFRDCs, universities/colleges, other government organizations, 
and commercial activities. Restrict your response to the top five. Complete the following: 
(BRAC Criteria I) 

The Geophysics Directorate of the Phillips Lab at Hanscom AFB supplies Rome 
Lab Hanscom with a variety of support, including logistics material control 
activity, photo lab, computer resources, and the technical library. Of these, 

w the technical library is probably the most valuable. This is an outstanding 
technical library that is heavily used by Rome Lab, Phillips Lab, MITRE, and 
many of the companies and universities in the local m a .  Additionally, PL 
and Rome Lab share knowledge and resources on projects that bridge their 

- mutual areas of expertise. The close proximity of Rome and Phillips (a short - 

walk down a building corridor) facilitates frequent and easy meetings and data 
exchanges among the technical personnel involved. 

Massachusetts Institute of Technology's Lincoln Laboratory (LL) works with 
Rome Lab on research on the creation, study, and use of superconducting 
materials. LL's facilities and expertise complement our own cry well, and - 
both organizations receive benefit fiom working together. This cooperation is 
enhanced by the fact that LL is located on Hanscom AFB only a couple hundred 
yards from the Rome Lab facilities. The MITRE Corporation is the technical 
engineering arm of ESC, and as such, MITRE and Rome Lab share a common 
interest in many of the C41 technologies that will ultimately appear in most of the 
ESC acquisition programs. The presence of Rome Lab, ESC, and MITRE within 
5 miles of each other facilitates impromptu meetings and technical data 
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interchanges. The distance separating other, remote participants frequently 
impedes their active participation in such meetings. 

The Electronic Systems Center (Rome Lab's parent organization) is also located 
at Hanscom AFB, and this condition improves the working relationship between 
Rome Lab and ESC. Rome Lab Hanscom works closely with several ESC system 
program offices, and the proximity of the two organizations allows free and 
easy access at almost any time. Additionally, the Hanscom contingent of Rome 
Lab is able to attend ESC/CC staff meetings and other ESC meeting and events 
and represent the rest of Rome Lab in person at the parent organization. ESC 
also frequently includes Rome Lab as a "tour stop" to show off Rome Lab's 
latest technology when dignitaries visit ESC and Hanscom AFB. 

Rome Lab Hanscom has contacts and working relationships with many of the local 
colleges and universities in the Boston area, including Northeastern, MIT, 
University of Massachusetts at bwell, Tufts, Worcester Polytechnic Institute, 
Boston University, and Harvard. In some cases this relationship is 
contractual, where Rome Lab will contract for specific services. In some 
cases it is cooperative, where Rome Lab and the colleges will share resources, 
facilities, and experimental data for the benefit of both organizations. 
These colleges are sources of technical seminars and are a pool of extremely 
wellqualified candidates for hiring by Rome Lab. Finally, several Rome Lab 
personnel serve as professors at local colleges, teaching evening classes in 
their specialties, and many of Rome Lab's younger personnel attend the local 
colleges to earn Master's and Doctorate degrees. 

There are many high-tech companies in the Boston area, and Rome Lab has a 
strong working relationship with several of them. These companies supply Rome 
Lab with technology, equipment, and data necessary for C41 research. Some of 
these companies are actively investigating cooperative research and 
development agreements (CRADAs) and small business innovative research (SBIR) 
contracts with Rome Lab, and their location in the immediate area will enhance 
such cooperative research by allowing Wuent  and inexpensive face-to-face - e - 
interactions among the parties involved. = - 

3.2 Personnel: 

3.2.1 Total Personnel: What is the total number of government (military and civilian), on-site 
federally funded research and development center (FFRDC), and on-site system engineering 
technical assistance (SETA) personnel engaged in science and technology (S&T), enginering 
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development and in-service engineering activities as of end FY937 For individuals that 
i 

predominantly work in CSFs, involved in more than one CSF, account for those individuals in the 
'IrlYI CSF that represents the preponderance of their effort. (BRAC Criteria I) 

3.2.2 Education: What is the number of government persomel actively engaged in S&T, 
engineering development and in-service engineering activities by highest degree and type of 
position? Provide the data in the following table: (BRAC Criteria I) 
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