Aerial Refueling Lighting / Marking/ Formation Aids / Status Lights

Aerial Refueling Questionnaire


DHK/UDRI

Revised: 2-28-05

Tanker Crews

Version 7
Aerial Refueling Lighting / Marking/ Formation Aids / Status Lights

Aerial Refueling Questionnaire

Tanker Boom Operators, Flight Engineers, Loadmasters, and Tanker Pilots

I.
Purpose of Questionnaire

II.
Use of Questionnaire

III.
Guidance in Completing Questionnaire

IV.
Boom Operator / Observers Experience and Specific Questions for Tanker Boom Operators, Observers, Flight Engineers and Tanker Pilots

V.
Appendix



Lighting and Marking Illustrations



Light Source Identification Lists

Aerial Refueling Lighting / Markings / Formation Aids / Status Lights

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 aircraft and for future tanker and receiver aircraft lighting and markings.

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. 

III.
Guidance in Completing the Questionnaire

A.
If you are qualified in more than one tanker aircraft, please fill out separate questionnaires for each tanker.

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

C.
Separate questionnaires have been prepared for 1) receiver pilots; and 2) tanker boom operators, observers, flight engineers and tanker pilots. This questionnaire is prepared specifically for tanker crews: boom operators, loadmasters, flight engineers and pilots. If you have any suggestions for revisions to, additions to or deletions from this questionnaire or the receiver pilots’ questionnaire, we will be pleased to hear from you.

IV.
Boom Operator, Observers, Flight Engineer, Tanker Pilot Questionnaire
   1.
What is your tanker experience in regard to aerial refueling?
	Type Tanker Aircraft
	Type System
	Total Hrs in A/C
	Estimated Hrs Refueling
	Estimated % Hrs in Night Refueling
	Indicate To Which Tanker Your Answers Apply

	KC-135
	Boom
	
	
	
	

	
	Drogue (BDA Kit)
	
	
	
	

	
	Wing Drogue
	
	
	
	

	KC-10
	Boom
	
	
	
	

	
	Fuselage Drogue
	
	
	
	

	
	Wing Drogue
	
	
	
	

	KC-130 
	Wing Drogue (fighter)
	
	
	
	

	KC/HC/MC-130
	Wing Drogue (helicopter)
	
	
	
	

	MD-10 (Dutch)
	Boom
	
	
	
	

	KC-707 (IIAF & Saudi Arabia)
	Boom and Wing Drogue
	
	
	
	

	KC-707 (Omega)
	Fuselage Drogue
	
	
	
	

	KC-707 (Spanish)
	Wing Drogue
	
	
	
	

	KC-707 (Italian)
	Wing & Fuselage Drogue
	
	
	
	

	KC-747 (IIAF)
	Boom
	
	
	
	

	Other (specify)
	
	
	
	
	


      2.
What receiver aircraft have you aerial refueled?
	Receptacle/UARRSI
	Indicate with (X)
	Probe
	Indicate with (X)

	A-7D Receptacle
	 
	A-3/B-66
	

	A-7K UARRSI
	
	A-4
	 

	A-10 UARRSI
	
	A-6
	 

	B-1 UARRSI
	
	A-7
	 

	B-2 Receptacle
	
	A-37
	 

	B-52 Receptacle
	
	AV-8A/B
	

	B-58 Receptacle
	
	F-4
	 

	C-5 Receptacle
	
	F-5
	 

	C-17 UARRSI
	
	F-14
	

	C-130 UARRSI
	
	F-18
	 

	C-141 UARRSI
	
	F-100
	

	E-4 UARRSI
	
	F-101
	

	E-6 UARRSI
	
	F-102
	

	F-4 Receptacle
	
	F-104
	

	F-15 Receptacle
	
	F-105
	 

	F-16 Receptacle
	
	HH-3
	 

	F-22 Receptacle
	
	HH-53
	

	F-111 Receptacle
	
	KE-3 (British/French)
	

	F-117 Receptacle
	
	MH-47D/E
	 

	F-105 Receptacle
	 
	MH-60K/L
	 

	F-106 Receptacle
	
	S-3
	 

	KC-10 UARRSI
	
	Tornado
	

	KC/EC-135 Receptacle
	
	Other (specify)
	

	KE/E-3 Receptacle
	
	Other (specify)
	

	SR-71 Receptacle
	
	Other (specify)
	


IV.
Boom Operator, Observers, Flight Engineer, Tanker Pilot Questionnaire (continued)
  3.
Of those aircraft aerial refueled, are night lighting and/or markings a problem?



_____ No

_____ Yes

If yes, specify:

_______________________________________________________________


_______________________________________________________________

  4.
Rate the importance of the following lighting and markings in making aerial refueling hook-ups.  Indicate with an (X).

  
Boom/Receptacle 
              

Mandatory    Highly Beneficial    Beneficial    Unnecessary

Boom nozzle light


 ____
        ____           ____        ____

Tanker tail mounted flood light
 ____
        ____           ____        ____

Receiver tail mounted flood light
 ____
        ____           ____        ____
Receiver AR area lighting

 ____
        ____           ____        ____

Receiver receptacle markings
 ____
        ____           ____        ____

Receptacle/Slipway Lighting
 ____
        ____           ____        ____

UARRSI Lighting


 ____
        ____           ____        ____

Boom shadow


 ____
        ____           ____        ____

Other




 ____
        ____           ____        ____

  4.a.
Please turn to Attachment 1 and complete it now.
  4.b.   Do you use the tail mounted flood light for refueling probe equipped aircraft?
a.  KC-135 equipped with boom-to-drogue adapter kit:
Yes  _____  No  _____

If no, why not? ____________________________________________



b.  KC-10 equipped with centerline hose reel:

Yes  _____  No  _____

If no, why not? ____________________________________________

  4.c.
With the current tanker nozzle light, how do you determine the nozzle light has failed?


Ground _________________ In flight, prior to hook-up ________________________

  4.d.
Should the boom nozzle light/bulbs have redundancy?
Yes ____    No ____

  4.e.
If redundancy is provided, should the operator station panel provide bulb failure indicators?







Yes ____    No ____

  5.
Is all information during aerial refueling readily available i.e. telescope, boom position azimuth, elevation and status lights in your line-of-sight/peripheral vision?


_____ Yes


_____ No
If no, circle and explain below:

  Item



Problem  /  Solution  /  Improvement 

_______    _________________________________________________________

_______    _________________________________________________________

_______    _________________________________________________________

_______    _________________________________________________________

  6a.
Are there any features on receiver aircraft that you reference during aerial refueling operations that are not specific to aerial refueling? (e.g. control surfaces)


__________________________________________________________________


__________________________________________________________________


__________________________________________________________________

  6b.
Are there reference features (including additions and changes) that you would suggest for receiver aircraft that are not aerial refueling features but would help you in aerial refueling operations? (e.g. lighting symmetry on top of receiver aircraft wings, etc.).


__________________________________________________________________


__________________________________________________________________


__________________________________________________________________

  7.
In your operations and/or training do you use night vision goggles (NVG, PNVG)?



_____ Yes

_____ No

What problems / advantages, if any, do you experience using NVG in night aerial refueling?

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

  8.
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.

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

  9.
For which lights on the receiver aircraft would you suggest that individual dimming controls and on/off switches could be helpful? 

_____ all receiver lights 

_____ receptacle/slipway lights 

_____ area lighting

_____ over wing/fuselage 

_____ probe light 

_____ tail mounted (receiver aircraft)

_____ receiver aircraft fuselage mounted hose/drogue light 

10.
On which interior lights on the tanker aircraft would you suggest that dimming controls should be mandatory? 

_____ panel lights
  _____ critical instrumentation, i.e.: telescoping tube, azimuth position, elevation
_____ status light
  _____ all of the above
  ________________________ other

 11.
Should each exterior aerial refueling light (for both tanker and receiver aircraft) be on a separate circuit for individual on/off and dimming?
Yes  _____
No  ____ 
If yes, explain why:  ______________, ______________

__________________, __________________, _______________, _____________

  12.
Are there any features, markings, single lamps, strip lights, or lighting redundancy, that may be added to either tanker or receiver aircraft to optimize aerial refueling? (Please describe feature, and specify aircraft type and placement on aircraft.)


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________

  13.
Are there any procedures or sequences that could be changed / deleted to optimize the aerial refueling task and / or reduce risk?


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________


___________________________________________________________________

The following questions are related primarily to the tanker when equipped with a drogue system.

  14.
How would you rate the current viewing and lighting provisions on the KC-135 when equipped with a boom-to-drogue adapter (BDA) kit?

Satisfactory


________


Unsatisfactory (state why)
_______________________________________________
__________________________________________________________________________

__________________________________________________________________________
  15.
Would improved viewing and lighting of the BDA kit boom/hose/drogue allow you to better assist the probe-equipped receiver aircraft pilot in maintaining proper hose envelope?










Yes

________










No

________


Comments:
___________________________________________________




___________________________________________________




___________________________________________________

  16.
Would improved viewing and lighting of the receiver aircraft allow you to better assist the probe-equipped receiver aircraft pilot in maintaining proper hose envelope?










Yes

________










No

________


Comments:
___________________________________________________




___________________________________________________




___________________________________________________

  17.
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





____

____

  ____

  ____

IV.
Boom Operator, Observers, Flight Engineer, Tanker Pilot Questionnaire (continued)

  18.
Would standardized hose markings be of benefit to you?










Yes

________










No

________


Comments:
___________________________________________________




___________________________________________________




___________________________________________________

  19.
Do you play a role in receiver aircraft traffic control during the aerial refueling operation?









Yes



  No


Boom Operator



_____



_____



Tanker Pilot




_____



_____



Tanker 2nd Pilot



_____



_____



Observer/Flight Engineer


_____



_____

  20.
If you answered yes to the previous question, how important are lighting and markings of tanker and/or receiver aircraft?



     Your role


       Very Important
Somewhat Important
Not Important


Boom Operator


_____

      _____

   _____



Tanker Pilot



_____

      _____

   _____



Tanker 2nd Pilot


_____

      _____

   _____



Observer/Flight Engineer

_____

      _____

   _____

  21.
Please specify which lighting and markings on the tanker aircraft and/or on the receiver aircraft assist you in this traffic control task?



     Your role




    Tanker aircraft lighting/markings



Boom Operator



______________________________



Tanker Pilot




______________________________



Tanker 2nd Pilot



______________________________



Observer/Flight Engineer


______________________________









    Receiver aircraft lighting/markings



Boom Operator



______________________________



Tanker Pilot




______________________________



Tanker 2nd Pilot



______________________________



Observer/Flight Engineer


______________________________

IV.
Boom Operator, Observers, Flight Engineer, Tanker Pilot Questionnaire (continued)

  22.
If you have additional comments, not addressed in this questionnaire, please write them in below. (Additional pages may be added in responding to any questions herein.) Suggestions regarding the content of this questionnaire are welcomed.

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

UARRSI = Universal Aerial Refueling Receptacle Slipway Installation

ATTACHMENT 1

	How important are the following lights and markings in making refueling hook-ups for each receiver aircraft?
1=mandatory 2=highly beneficial 3=beneficial 4=unnecessary

	Receiver Aircraft Type
 
	Boom nozzle light
	Tanker tail-mounted flood light
	Receiver tail-mounted flood light
	Receiver AR area lighting
	Receiver receptacle markings
	Receptacle/Slipway lighting
	UARRSI Lighting
	Boom shadow
	Other

	A-7D Receptacle
	
	
	
	
	
	
	
	
	

	A-7K UARRSI
	
	
	
	
	
	
	
	
	

	A-10 UARRSI
	
	
	
	
	
	
	
	
	

	B-1 UARRSI
	
	
	
	
	
	
	
	
	

	B-2 Receptacle
	
	
	
	
	
	
	
	
	

	B-52 Receptacle
	
	
	
	
	
	
	
	
	

	B-58 Receptacle
	
	
	
	
	
	
	
	
	

	C-5 Receptacle
	
	
	
	
	
	
	
	
	

	C-17 UARRSI
	
	
	
	
	
	
	
	
	

	C-130 UARRSI
	
	
	
	
	
	
	
	
	

	C-141 UARRSI
	
	
	
	
	
	
	
	
	

	E-4 UARRSI
	
	
	
	
	
	
	
	
	

	E-6 UARRSI
	
	
	
	
	
	
	
	
	

	F-4 Receptacle
	
	
	
	
	
	
	
	
	

	F-15 Receptacle
	
	
	
	
	
	
	
	
	

	F-16 Receptacle
	
	
	
	
	
	
	
	
	

	F-22 Receptacle
	
	
	
	
	
	
	
	
	

	F-111 Receptacle
	
	
	
	
	
	
	
	
	

	F-117 Receptacle
	
	
	
	
	
	
	
	
	

	F-105 Receptacle
	
	
	
	
	
	
	
	
	

	F-106 Receptacle
	
	
	
	
	
	
	
	
	

	KC-10 UARRSI
	
	
	
	
	
	
	
	
	

	KC/EC-135 Receptacle
	
	
	
	
	
	
	
	
	

	KE/E-3 Receptacle
	
	
	
	
	
	
	
	
	

	SR-71 Receptacle
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