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Aerial Refueling Questionnaire

I.
Purpose

The purpose of this document is to provide data for a study for the USAF that explores aerial refueling lighting and markings of tanker and receiver aircraft including both boom / receptacle and probe / drogue systems.

The study will address issues regarding the adequacy of existing formation, lighting and markings of tanker and receiver aircraft. The results of the study will provide guidance and recommendations for existing and future tanker and receiver. 
This one-year study is being conducted by the University of Dayton Research Institute under USAF contract # F42620-00-D-0028 dated 10 Aug ‘04. The study is designed to collect data from questionnaires completed by tanker and receiver aircraft pilots and boom operators. Interviews and meetings with these individuals will provide additional data. Contact with all US military services that conduct aerial refueling operations is deemed to be appropriate and is authorized under the terms of the contract.

II.
Use of the Questionnaire

Completed questionnaires will be used solely to achieve the objectives of this study, and all the information collected will be compiled and analyzed to inform and make appropriate recommendations to the USAF contracting agency. 

Distribution of the findings of this study will be as authorized by the USAF contracting agency only. Results and recommendations from this study are intended for the use of USAF DoD agencies. 

Note:
Separate questionnaires have been prepared for 1) receiver pilots; and 2) tanker boom operators, observers, flight engineers and tanker pilots. This questionnaire is specific to receiver pilots.
III.
Guidance in Completing the Questionnaire
If you are qualified in more than one receiver aircraft, please fill out an additional questionnaire.

If a particular question is not applicable, skip that question or mark it with N/A. 

Aerial Refueling Lighting / Marking/ Formation Aids / Status Lights

IV.
Receiver Pilot Questionnaire
1.
What is your receiver aircraft aerial refueling experience?  List type receiver aircraft and estimated hours.

	Type Receiver Aircraft
	Total Hrs in A/C
	Estimated Hrs Refueling
	Estimated % Hrs in Night Refueling
	Indicate To Which Aircraft Your Answers Apply

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


2.
Indicate the experience in aerial refueling from a specific tanker aircraft and the number of hook-ups from that aircraft. (estimate is sufficient).


 (X)
Tanker Aircraft (Boom Type)


Estimated # of Hook-Ups
% Night
   A.
____
KC-135 Boom





_____


_____

   B.
____
KC-10 Boom





_____


_____

   C.
____
KE-3 Boom (Saudi Arabia)



_____


_____

   D.
____
KC-707 Boom (Israel)




_____


_____

   E.
____
KDC-10 Boom (Dutch)



_____


_____

   F.
____
KC-707 Boom (IIAF)




_____


_____

   G.
____
KC-747 Boom (IIAF)




_____


_____

   H.
____
Other






_____


_____


 (X)
Tanker Aircraft (Drogue Type)

Estimated # of Hook-Ups
% Night
   A.
____
KC-135 Wing Store




_____


_____

   B.
____
KC-135 Boom-to-Drogue (BDA) Adapter Kit

_____


_____

   C.
____
KC-10 Fuselage Drogue



_____


_____

   D.
____
KC-10 Wing Store




_____


_____

   E.
____
KC-130 Wing Fighter Drogue



_____


_____

   F.
____
KC-707 Fuselage Drogue (Omega)


_____


_____

   G.
____
KE-3 Wing Drogue (Saudi Arabia)


_____


_____

   H.
____
KC-707 Fuselage/Wing Drogue (Italian)

_____


_____

    I.      ____
KC-707 Wing Drogue (Spanish)


_____


_____

   J.
____
KC-130J Fighter Drogue



_____


_____

   K.
____
KC-130 (Rotary Wing Drogue)


_____


_____

   L.
____
HC-130P/N (Rotary Wing Drogue)


_____


_____

   M
____
MC-130H (Rotary Wing Drogue)


_____


_____

   N.
____
Other






_____


_____
   O.
____
Other






_____


_____
   P.
____
Other






_____


_____
3.
How do you locate and identify the tanker (electronically and/or visually; e.g. GPS, tail markings, etc.)? Please list your answers in order of importance to you, and please indicate whether you are referencing day, night aerial refueling or weather. 











Day
 Night
    Weather
A.
_____________________________________________________________________

B.
_____________________________________________________________________

C.
_____________________________________________________________________

D.
_____________________________________________________________________

E.
_____________________________________________________________________

4.
Indicate in order of importance (on a scale of 1 – 10; 1 being the most important, and 10 being the least important) the tanker references and/or commands you use prior to hook-up. Please answer for day/night/weather. (The attached illustration will help you to identify light and markings and their locations.)

Prior to Hook-Up








  Day

  Night

  Weather
  A.
Verbal (by boom operator)


_____

 _____
  _____

  B.
Visual tanker


1.  Boom




_____

 _____
  _____


2.  Store / POD



_____

 _____
  _____


3.  Underbody Stripe, Centerline Fuselage
_____

 _____
  _____


4.  Wing Root




_____

 _____
  _____


5.  Director Lights (Manual by B.O.)

_____

 _____
  _____


6.  Director lights (Automatic) Boom Position
_____

 _____
  _____


7.  Fuselage/Wing/Engine Nacelle

_____

 _____
  _____


8.  Aerial Refueling Pod/Store

_____

 _____
  _____


9.  Hose / Hose Stripes (Markings)

_____

 _____
  _____


10.  Drogue




_____

 _____
  _____


11.  Hose / Drogue / Probe


_____

 _____
  _____


12.  Probe




_____

 _____
  _____

13.  Emergency Disconnect


_____

 _____
  _____

14.  Other (antennas, rivets, etc.)

_____

 _____
  _____


15.  Underbody



_____

 _____
  _____
   

(specify portion of underbody)  ____________________________


16.  Tail-mounted floodlight



a.  KC-135



_____

 _____
  _____


b.  KC-10  



_____

 _____
  _____


  C.
Combinations of Above (Specify Letter/Number)





_____

 _____
  _____





_____

 _____
  _____





_____

 _____
  _____

5.
Indicate in order of importance (on a scale of 1 – 10; 1 being the most important, and 10 being the least important) the tanker references and/or commands you use for maintaining a stable platform after hook-up and throughout the aerial refueling / fuel transfer / disconnect process. Please answer for day/night/weather.  
After Hook-Up, During Fuel Transfer, and Disconnect







  Day

  Night

  Weather

A.
Verbal (by boom operator) 

_____

 _____
 
 _____

B.
Visual Tanker



_____

 _____
  
_____

  1.  Boom




_____

 _____
  
_____


  2.  Store / POD



_____

 _____
 
 _____


  3.  Underbody Stripe, Centerline Fuselage
_____

 _____
 
 _____


  4.  Wing Root




_____

 _____
  
_____


  5.  Director Lights (Manual by B.O.)

_____

 _____
  
_____


  6.  Director lights (Automatic) Boom Position
_____

 _____
 
 _____


  7.  Fuselage/Wing/Engine Nacelle

_____

 _____
  
_____


  8.  Aerial Refueling Pod/Store


_____

 _____
  
_____


  9.  Hose / Hose Stripes


_____

 _____
  
_____


  10.  Drogue




_____

 _____
  
_____


  11.  Hose / Drogue / Probe


_____

 _____
 
_____


  12.  Probe




_____

 _____
  
_____


  13.  Emergency Disconnect


_____

 _____
  
_____


  14.  Other (Antennas, Rivets, etc.)

_____

 _____
  
_____

  
  15.  Underbody


 
_____

 _____
  
_____

         (specify portion of underbody) _________________________________________
  16.  Tail-mounted floodlight



a.  KC-135



_____

 _____
 
 _____



b.  KC-10  



_____

 _____
  
 _____


C.
Combinations of Above (Specify Letter/Number)




_____

 _____
  
_____





_____

 _____
  
_____





_____

 _____
  
_____

6.a.
Do you use the pilot director lights?
_____ Yes

_____ No

6.b.
If you use the pilot director lights, please rate their effectiveness for day/night/weather:


Prior to Hook-Up


Adequate


_____


Could be improved

_____


Problem: _________________________________________________


_________________________________________________________


Improvement suggested: ____________________________________



_________________________________________________________



_________________________________________________________

6.c.
If you use pilot director lights, please rate their effectiveness (day/night/weather):

After Hook-Up


Adequate_____ 
Could be improved_____

Problem: _________________________________________________


_________________________________________________________



Improvement suggested: ____________________________________



_________________________________________________________



_________________________________________________________

6.d.
Would you prefer commands______ or position information ______ from the

Pilot Director Lights?

7.
Are tanker markings, lighting, status lights, etc. satisfactory for aerial refueling?


Identify Tanker and System (type of system: boom/receptacle or probe/drogue)


_______________________________________________________________



____ Adequate

____ Could be improved



Improvement suggested:
___________________________________



_________________________________________________________



_________________________________________________________



_________________________________________________________


Identify Tanker and System
___________________________________



____ Adequate

____ Could be improved



Improvement suggested:
___________________________________



_________________________________________________________



_________________________________________________________



_________________________________________________________


Identify Tanker and System
___________________________________



____ Adequate

____ Could be improved



Improvement suggested:
___________________________________



_________________________________________________________



_________________________________________________________



_________________________________________________________

Identify Tanker and System
___________________________________



____ Adequate

____ Could be improved



Improvement suggested:
___________________________________



_________________________________________________________



_________________________________________________________



_________________________________________________________


Identify Tanker and System
___________________________________



____ Adequate

____ Could be improved



Improvement suggested:
___________________________________



_________________________________________________________



_________________________________________________________



_________________________________________________________

8.
What problems have you experienced with a given tanker, formation references, i.e.: lighting / markings etc? Please specify problems, whether they were experienced during day, night or weather conditions and potential solution.

	A. Verbal (by boom operator)

	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________



	B.  Visual tanker
	






	
(1) Boom (fluorescent 


markings, colors, etc.)
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________




	
(2)  Store / POD
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________



	
(3)  Underbody Stripe
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________



	
(4)  Wing Root

	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________



	
(5)  Director Lights (Manual 


by Boom Operator)
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________



	
(6)  Director Lights (Boom 


Position)
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________



	
(7)  Fuselage/Wing/Engine 


Nacelle
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________



	
(8)  Aerial Refueling Pod / 


Store
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________



	
(9)  Hose / Hose Stripes / 


Markings / Color
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________



	
(10)  Tanker Tail-mounted 


Floodlight
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________



	
(11)  Drogue (lighting, 


reflective tape, tritium 


buttons, external, 


within drogue cone)
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________


	
(12)  Hose / Drogue / Probe
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________


	
(13)  Probe (receiver aircraft)
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________


	

A. Nozzle
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________


	

B. Drogue
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________


	

C. Hose
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________


	

D. Tanker AR Store
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________


	

E. Other Tanker 



References
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________


	
(14)  Have you experienced a 

probe light failure?
	
_____ Yes

_____ No

	

a. If yes, how did it 



affect your 



ability to make 


the hook-up? 

	________________________________________________________________________________
________________________________________

________________________________________

	

b. Should the probe 



light be 



redundant?
	  
_____ Yes

_____ No

	
(15)  Would you favor 


standardized hose 


marking for all the 


tanker aircraft?  
	
_____ Yes

_____ No

	 C.  Combinations of Above (Specify Number/Letter)
______________________________
	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________


	______________________________


	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________


	______________________________


	Tanker Type: ________ Problem:____________

_______________________________________

Suggested Solution:_______________________

_______________________________________



  9.
Are there obstructions (windscreen, hardware, frames, mirrors, etc.) that obscure your view of formation references on the tanker?



No   _____
Yes _____

Please specify: _________________________________________________


______________________________________________________________


______________________________________________________________

  10.
Are there formation references on the tanker that you use during daylight operations that you cannot see at night because they are not illuminated?



No   _____
Yes _____

Please specify: _________________________________________________


______________________________________________________________


___________________________________________________________

  11.
The following questions pertain to Night Vision Goggles.
    11.a.  In your operations and/or training, do you use night vision goggles (NVG)?



Yes  _____ 

No   _____
    11.b.  If yes, what problems do you experience in using NVG in night aerial refueling?


Prior to Hook-up

__________________________________________________________________
__________________________________________________________________
After Hook-up

__________________________________________________________________

__________________________________________________________________


   11. c.  Currently, different symbology is being employed on different tanker aircraft to provide NVG compatibility for the drogue status lights.  What is the impact of this absence of tanker-to-tanker standardization on your ability to perform the aerial refueling task?  Please state the impact: ____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
11.d.
What is the impact of not standardizing NVG-compatible symbology for pilot director lights and boom telescoping tube markings?
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
12.
What type of tanker light dimming controls do you prefer for night/low light/weather aerial refueling conditions?

_____ full dimming
_____ stepped (3 position, high/dim/off)
_____ Other

If other, please specify: _________________________________________________

  13.a. Have you experienced difficulty when rendezvousing with an aircraft in identifying whether that aircraft is a tanker? (e.g. during radio silence)



_____ Yes


_____ No


Comments:
__________________________________________________



__________________________________________________

  13.b. How do you identify what type of aerial refueling system (boom or drogue or both) a tanker carries during rendezvous? (e.g. during radio silence, etc.)


_________________________________________________________
_________________________________________________________

_________________________________________________________
  14.
When using the KC-135 boom-to-drogue adapter kit, does the tanker provide adequate formation references for day/night/twilight/weather aerial refueling?


_____ Yes

_____ No

If no, please explain: _____________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________

  15.
Should the drogue be illuminated at night / twilight / weather?



_____ Yes


_____ No


If yes: please specify:
External:


__________






Within drogue cone:

__________






Both



__________

  16. Specify type of drogue marking / lighting preferred:




light reflected (tape/paint)


______________




tritium buttons



______________




active (external and internal cone)
______________




other (specify)



______________










______________

  17.
Are the tanker status lights for the hose / drogue system visible under day / night / twilight / weather lighting conditions?

Yes
____

No
____ 

Please rate their effectiveness.





Satisfactory

__________________





Poor


__________________





Need improvement
__________________
  18.
Is redundancy in tanker placement of status lights needed due to visual restrictions under different viewing angles, natural light variations, windscreen obstructions, etc.



_____ Yes


_____ No

  19.
In your experience, how do low sun angles, light reflections from aircraft paint and/or other light/weather conditions affect your ability to perform the aerial refueling task? Please explain.

______________________________________________________________
______________________________________________________________
______________________________________________________________
  20.
With fuselage mounted hose reels and/or wing mounted hose reels, are hose distance and hose position markings important to you? (Please mark “yes” or “no”.)







Day

Night

Twilight






____

____

  ____


If you answered yes to any option, please explain how they assist you:

___________________________________________________


___________________________________________________


___________________________________________________


Are hose(s) and markings visible to you? (Please mark “yes” or “no”.)





Day

Night

Twilight
  NVG




____

____

  ____

  ____

  21.
If you have additional comments, not addressed in this questionnaire, please write them in below. (Additional pages may be added.) Suggestions regarding the content of this questionnaire are welcomed.

______________________________________________________________
______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
______________________________________________________________

______________________________________________________________

UARRSI = Universal Aerial Refueling Receptacle Slipway Installation
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