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DEPARTMENT OF THE NAVY 
OFFICE OF THE CHIEF OF NAVAL OPERATIONS 

WASHINGTON, D.C. 20350 

1 October 1992 

LETTER OF PROMULGATION 

1. The Naval Air Training and Operating Procedures Standardization (NATOPS) Program is 
a positive approach toward improving combat readiness and achieving a substantial reduction 
in the aircraft mishap rate. Standardixaticn, based on professional knowledge and experience, 
provides the basis for development of an efficient and sound operational procedure. The 
standardization program is not planned to stifle individual initiative, but rather to aid the 
commanding officer in increasing the unit’s combat potential without reducing command 
prestige or responsibility. 

2. This manual &amlardizes ground and flight procedures but does not include tactical 
doctrine. Compliance with the stipulated manual procedure is mandatory except as authorized 
herein. In order to remain effective, NATOPS must be dynamic and stimulate rather than 
suppress individual thinking. Since aviation is a conthming, progressive profession, it is both 
desirable and necessary that new ideas and new techniques be expeditiously evaluated and 
incorporated if proven to be sound. To this end, commanding officers of aviation units are 
authorized to modify procedures contained herein, in accordance with the waiver provisions 
established by OPNAVINST 3710.7, for the purpose of assessing new i&as prior to initiating 
recommendations for permanent changes. This manual is prepared and kept current by the users 
in order to achieve maximum readiness and safety in the most efficient and economical manner. 
Should conflict exist between the training and operating procedures found in this manual and 
those found in other publications, this manual will govern. 

3. Checklists and other pertinent extracts from this publication necessary to normal operations 
and training should be made and carried for use in naval aircraft 

Rear Admiral, U.S. Navy 
Director, Air Warfare Division 
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A 

abnormal hose. An other-than-normal hose condi- 
tion that could result f?om hydraulic, electrical, or 
mechanical malfunctions of the in-flight refueling 
system. Refueling from an abnormal hose shall only 
be accomplished in an emergency situation and at the 
discretion of the refueling area commander @AC). 
If hose response is lost and a “dead hose” condition 
exists, extreme caution shall be exercised by receiver 
aircraft in attaining a minimum closure rate until 
contact is made. 

abort point. The geographical point along the refbel- 
ing track where fuel transfer must be in progress or 
else the receiver must abort and divert 

I 
AEW. Airborne early warning. (AWACS, E-2C) 

airborne standby tanker. An airborne tanker sta- 
tioned at a given location, on or near course, to 
refuel those aircraft that may require additional fuel 
because of in-flight emergencies or terminal 
weather conditions. 

air refueling (A/R). The refueling of an aircraft in 
flight by another aircraft. 

air refueling airspeed. An airspeed or Mach 
number at which air refueling will be initiated. 

air refueling cell. Two or more tankers and/or 
receivers. 

air refueling control point (ARCP). The planned 
geographic point over which the receiver arrives in 
the observation position with the assigned tanker. 

air refueling control time (ARCT). The planned 
time that the receiver and tanker will arrive over the 
ARCP. 

air refueling element. One tier and one or more 
receivers. 

air refueling envelope. The area limits behind the 
tanker within which the receiver must fly to remain 
in contact with the tanker. 

GLOSSARY 

air refueling exit point (A/R EXIT PT). The des- 
ignated geographic point at which the refueling track 
terminates. 

air refueling initial point (ARIP) (fighter). A point 
locatedupstream t?om the ARCP (inbound to ARCP) 
where the receivers can get a positive fix using the 
navigational aids available. (Time over ARIP is used 
to confirm or correct the ETA to the ARCP.) 

air refueling range (fixed-wing aircraft). A 60- 
foot range with the hose extended approximately 20 
to 80 feet. 

air refueling range (helicopter). A 20-foot range 
wifh the hose extended approximately 56 to 76 feet. 

air refueling rendezvous. The procedures em- 
ployed to enable the receiver(s) to reach the precon- 
tact position behind fhe assigned tanker(s) by 
electronic, radio, and/or visual means. The basic 
types of rendezvous procedures are the point parallel, 
on-course, and en route. All ofher rendezvous proce- 
dures are modifications of the basic types. 

air refueling rendezvous (helicopter).’ The pro- 
cedures employed to enable the tanker to reach a 
position one-half nm behind the receiver at refueling 
altitude. 

air refueling time. The planned elapsed time from 
fhe airrefueling control point to the completion point. 

air refueling track. A back designated for airrefueling. 

alternate air refueling control point. Thepmbrief- 
ed point where tanker and receiver are planned to 
effect rendezvous in the event fhat the primary point 
cannot be used. 

alternate air refueling control tlme. The planned 
time that the receiver and tanker will arrive over the 
alternate air refueling control point. 

alternate air refueling track. That track desig- 
nated for air refueling in the event the primary track 
cannot be used. 

altitude differential. The difference between the re- 
ceiver altitude and the tanker altitude. 
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anchor point. A designated geographical point on 
the downstream end of the inbound course of the 
anchor refueling pattern. 

anchor/random rendezvous. The procedure nor- 
mally employed by radar (CRCYGCVAWACS) to 
vector. 

ARCP (Helicopter). The planned geographic point 
where the tanker will assume the lead. 

I 
AREP (AR Exit Point). The designated geographic 

point at which the refueling track terminates. 

ARIP. The geographical point at which the receiver 
aircraft enters the refueling track (anchor), initiates 
radio contact with the tankers, and begins maneuver 
to RV. 

I 

ATP-56. NATO publication that addresses modes, 
commonality, and standards for inflight refoeling of 
multination aircraft. 

B 

base altitude. A reference altitude at which lead air- 
craft of a tanker formation (or single aircraft for 
individual air refueling) will fly at initial contact. 

beacon rendezvous. Use of an airborne radar or 
rendezvous beacon to provide range and offset. 

bingo fuel (tighter) (helicopter). A predetermined 
receiver fuel quantity at which the receiver, if 
delayed, will have fuel to complete the mission 
as planned. 

bingo time (helicopter). That time at which an air- 
craft must depart an area to permit recovery at a 
landing site. 

breakaway. The command used by either tanker or 
receiver flight crewmembers to indicate the need for 
emergency disconnect and/or separation of aircraft. 

buddy cruise. When tanker(s) and receiver(s) cruise 
as an air refueling element/cell. 

buddy join-up procedure. These procedures are 
utilized when the tanker(s) and receiver(s) approach 
the ARIP on a common track by taking off from the 
same base and joining up. 

NAVAIR 00-8OT-110 

buddy takeoff/departure. When .tanker and re- 
ceiver take off and climb as an element/cell. 

c 

clear contact. terminology used by tanker that 
authorizes receiver to engage hose. 

clear disconnect. Terminology used by tanker that 
authorizes receiver to disconnect from hose. 

contact. That configuration in which the tankers and 
receivers are physically engaged and, if applicable, 
their respective electrical systems indicate a contact 
made condition. 

contact point. The geographical point along the 
planned air refueling track where fuel transfer should 
commence. 

0 

dead hose. A hose condition caused by electrical, 
hydraulic, or mechanical failure of the refueling 
pod. When this condition exists, hose slack will not 
be taken up when contact is made by receiver 
aircraft. 

descent air refueling. Air refueling during a de- 
scending flightpath (“toboggan”). 

descentpointlrange. That distance 6om the 
tanker(s) at which the receiver(s) desires to initiate. 

disconnect. When tanker and receiver separate from 
air refueling contact; also a command to separate, but 
not warranting a breakaway. 

E 

emission control. The following emission control 
options are listed for each individual to choose t?om: 

1. Emission option 1 (USAF). Any and all emit- 
ters are authorized to ensure timely training/ 
feedback and maximum safety; emission 1 is used 
for initial qualification, requalification, category 
qualification, and difference training for tanker or 
receiver units. 

2. Emission optionuSAF) (restricted communi- 
cations). Radio silent formation except for nm- 
dezvous and air reliteliig conducted with only two ra- 
dio exchanges. Fifty minutes prior to the rendezvous/ 
ARCT, the receivers(s) will. advise the tanker of 
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call sign(s), changes in timing (if applicable), re- 
ceiver altitude, and hot armament check (if 
applicable). Example: “Tank 32, 6 minutes late, FL 
260.” Tankers/receivers will use the adjusted 
ARCT established during the 15-minute call. If 
either the tanker or the receiver is not at tbe planned 
rendezvous altitude at the 15minute call, an addi- 
tional call is required as soon as the aircraft is at the 
altitude. An abbreviated precontact radio .check is 
required as the receiver closes to precontact. At this 
time, the boom operator will transmit numerical call 
signs only (e.g., “25, 23” and the receiver will re- 
spond, “25”). If this check cannot be completed, 
refueling will not be accomplished unless mission 
priority or receiver emergency fuel status dictates. 
Receivers will not depart precontact until either this 
radio check is accomplished or visual signs direct 
approach to contact. Emission option 2 is the de- 
sired standard for daily air refueling operations. 
More restrictive procedures under emission option 
2 will be fully coordinated between tanker and re- 
ceiver units. In an emergency/abnormal condition 
(KC-lo), the tanker/receiver may transmit over air 
refueling frequency. 

3. Emission option 3 (communications out). Radio 
silent operations including formation, rendezvous, 
and refueling. The use of other emitters is author- 
ized unless prohibited by supported operations, 
plans, etc. 

4. Emission option 4 (emission out). No emitters 
will be used unless specifically authorized by tbe 
plan supported. This includes radios, Doppler, radio 
navigation transmitters, radar, radio altimeters, IFF, 
exterior lighting, etc. This option will not be prac- 
ticed during’ peacetime operations unless 
specifically tasked by NAF or higher headquarters. 

emitter. A piece of equipment that emits electromag- 
netic radiation (radio, radar, tacan, IFF Doppler, radio 
altimeter, etc.). 

en route cell formation (KC-135/KC-lOA). Two 
or more tankers in trail, 1-nm separation, and stacked 
up 500-foot intervals. 

end of air refueling (ENDAR). The planned geo- 
graphical point at which air refueling should be cotn- 
pleted and at which the receiver should disengage 
from the tanker to continue its mission. 

H 

head-on rendezvous (KC-130/helicopters). The 
procedure normally used when the tanker aircraft 

judy. Acall madeby thereceivertothe tankermeaning 
the receiver has radar contact on the tanker. I 

M 

mixed air refueling cell. Two or more tankers 
refueling two or more dissimilar types of aircraft 
simultaneously. 

modified point parallel rendezvous. A rendez- 
vous procedure optionally employed when the re- 
ceiver aircraft is established on-station in comrnand- 
and-control orbit or airspace patrol. The tanker enters 
the area, effects the rendezvous, and completes the 
refueling within the confines of receiver’s assigned 
airspace. 

movement control officer. A mission commander 
speciiically designated to coordinate both tanker and 
receiver forces. 

0 

observation positlon 

1. Helicopter. A position to the left or right of the 
tanker and outboard of the wingtip stand slightly 
above and behind the tanker horizontal stabilizer 
where the receivers fly while observing or awaiting 
air refueling. 

2. Fighter. A position to the right and/or left and 
slightly behind the tanker wing with a minimum of 
one receiver wingspan clearance between tanker 
and receiver, weather permitting. 

3. The observation position will be referred to as 
either “left observation” or “right observation” by 
the controlling agency and/or aircraft. 

I 
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approaches the receiver on the reciprocal ofthe refu- 
eling track and makes a procedure turn. No orbit is 
utilized. 

J 

join-up (helicopter). Those procedures employed 
to enable the tanker to assume formation lead and the 
receiver to assume observation position. 

join-up altitude (helicopter). Usinghelicopterhigh 
procedures, a procedure 200 feet above refueling 
altitude. Using helicopter low procedures, a position 
300 feet below refueling altitude. In a helicopter 
fortnation, the highest helicopter will be at least 200 
feet below refueling altitude. 



offloadlonload. The amount of fnel transferred be- 
hveen tankers and receivers. 

offset (track). The lateral distance the tanker is dis- 
placed from the ARIP to ARCP track to compensate 
for turn radius and drift. 

overrun 

1. Rendezvous. An overrun when the receiver 
passes the tanker prior to or during the tanker rendez- 
vous tnrn. 

2. Closure. An overrun when the receiver’s clo- 
sure rate prevents stabilizing in the precontact 
position or when forward movement of the receiver 
is considered excessive during contact on approach 
to contact. 

overtaking point parallel rendezvous (C-130). 
Same as point parallel rendezvous except tanker 
plans to tnm to refueling track so as to roll out behind 
the receiver. The tanker then overtakes the receiver 
and begins a slowdown so as to position the tanker 1 
mile in front of the receiver at air refueling airspeed. 

P 

positive control. The state of control of aircraft 
when two-way radio communication is established, 
radar contact is plotted, and the receivers are follow- 
ing orders from the controller. Safety of the aircraft 
is the responsibility of the controller, and receivers 
must be informed when control is less than positive. 

point parallel rendezvous procedures. The 
procedure notmally used when the tanker arrives in 
the refueling area ahead of the receiver (a tanker 
orbit is normally planned). 

postair refueling procedures. The procedures 
employed by tankers and receivers after final discon- 
nect and prior to establishing cruise. 

practice separation. The term to be used by tanker 
and receiver aircrews when referring to a practice 
breakaway and prior to accomplishing the maneuver. 

precontact (ready) position 

1. Boom and receptacle. The position approxi- 
mately 50 feet behind and slightly below the tanker 
boom nozzle where the receiver stabilizes before 
being cleared to the contact position. 
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2. Probe and drogue. The position where the probe 
is approximately 5 feet directly aft of the drogue. 

3. Helicopter. A position behind the paradrogue 
and slightly below the tanker wing where the re- 
ceiver stabilizes before attempting contact. 

4. For aircraft with two refueling drogues such as 
the KC-130, the precontact position will be referred 
to as either “left precontact” or “right precontact’ 
vice “port” or “starboard”. I 

primary rendezvous. A point parallel rendezvous 
accomplished with the tanker maintaining an appro- 
priate offset, the receiver flying the ARIP to ARCP 
track, and the tanker turning in front of the receiver 
at a computed range. Tanker offset is maintained with 
RWDNS information and turn range is detertnined 
by AIA TACAN DlviE. 

R 

receiver force. The organization to be refueled in 
flight 

receiver holding point. Apointalongtheupstream 
end of the inbound course to the anchor point where 
the receiver(s) will hold until cleared for rendezvous 
by the tanker. This point is used during anchor refn- 
eling alternate procedures. 

receiver observation position. A position to the 
right or left, above and behind the tanker formation, 
well clear of refueling operations. It is normally used 
as a loiter position when receiver aircraft outnumber 
refueling hoses available. 

receiver reform area (fixed wing). An area to the 
left or right and slightly below the tanker formations 
where receiver aircraft reform upon completion of air 
refueling. 

receiver reform area (helicopter). An area to 
the left and slightly above the tanker formation 
where receiver aircraft reform upon completion of 
air refueling. 

receiver serial. The unit of receivers scheduled to 
arrive at the ARCP at a given time. 

receiver/tanker route formation. Receivers posi- 
tioned on the tanker with two or four receivers wing- 
span clearance. 

refueling altitude. The tanker altitude during the 
join-up and fuel transfer stages. 
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refueling area commander (RAC). A tanker corn- 
mander specifically designated to command the air 
refneling operation in a specified air refueling area. 

refueling position (helicopter). A position di- 
rectly atI of the tanker’s wingtip jettison mast taken 
by the receiver after drogue engagement. 

refueling heading. A magnetic/grid heading taken 
by the tanker and receivers to maintain ARCP-E and 
AIR TRACK. 

rendezvous altitude. The tanker altitude during the 
rendezvous stage that is 1,000 feet above or below 
the receiver’s join-up altitude. 

rendezvous control time. A general term that ap- 
plies to any control time utilized for accomplishing a 
rendezvous between tanker and receivers at a specific 
point (i.e., at the ARCP, RZ, RZIP, etc.). 

rendezvous controller (RC). The agency desig- 
nated to provide rendezvous control of air refueling 
in a specific air refueling area. Rendezvous control 
may be provided by a tanker with integral rendezvous 
capability or by other smtable means (e.g., GCI 
equipment or AEW aircrafi). 

rendezvous equipment. Electronic radio equip- 
ment installed in tankers and receivers for use in 
accomplishing a rendezvous. 

rendezvous initial point @ZIP). A planned geo- 
graphical point prior to ARCP at which join-up is 
initiated by starting descent at the scheduled rendez- 
vous contml’time. 

rendezvous point. A general term that applies to 
any planned geographical point where a join-up be- 
tween ,two or more aircraft is accomplished (i.e., 
ARCP, RZIP, RZ, anchor point, etc.). 

rendezvous roiiout heading. A magnetic/grid 
heading taken by the tanker(s) on the final 
turn toward the rendezvous point (ARCP, 
RZ, etc.) to maintain the receiver’s inbound 
track. 

RZ. Identifier for geographic point at which join-up is 
initiated by starting descent at the scheduled rendez- 
vous control time. 

s 
safe position (KC-IO). Thepositionduringapartial 

or complete boom control system failure that it is safe 
for the boom operator to initiate a disconnect. This 
position is when the receiver is approximately 0’ roll 
and moving down and back. 

stabilized precontact position. See precontact 
position. 

static refueling. Refueling performed as tankers 
maintain a prescribed pattern that is anchored to a 
geographical point or fix. 

T 

tactical air control system. This may be any 
CRC, GCI, or AWACS control system. 

tactical stream. Two or more air refueling ele 
menUcells preceding at a predetermined spacing 
along identical flightpaths. 

tallyho. The word announced by the receiver or tanker 
pilot upon visual sighting of the other aircraft. 

tanker cell. The unit of tankers at a given ARCP. 

tanker force. The organization that provides tanker 
aircraft. 

tanker orbit point. A geographical point along the 
planned airrefnelingtrackwherethetankerwill orbit. 

toboggan. The word announced by a receiver pilot 
indicating to the tanker pilot to commence a prede- 
termined rate of descent or to increase the rate of 
descent. 

turn range. Thedistanceusedtodetenninethetanker 
start turnpoint and is measured directly from aircraft 
to aircraft. 

U 

universal aerial refueling receptacle slipway in- 
stallation (UARRSI). A modular aerial refueling unit 

incorporating an aerial refneling receptacle and slipway 
to guide the tanker boom nozzle into the receptacle. 
(This system has boom interphone capability.) 
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LIST OF ABBREVIATIONS/ACRONYMS 1 

A 

ACF? Allied communication publication. 

ADF. Automatic direction finder. 

AEW. Airborne. early warning. 

AGL. Above ground level. 

Al. Air intercept. 

AR. Air refueling. 

ARCP. Air refueling control point. 

ARCT. Air refueling control time. 

ARIR Air refueling initial point 

ARTC. Air route traffic control. 

ARTCC. Air route traffic control center. 

D 

DF. Direction fmder(ing). 

DME. ‘Distance measuring equipment. 

k 

EMCON. Emission control. 

ETA. Estimated time of arrival. 

ETE. Estimated time en route. 

F 

FAA. Federal Aviation Administration. 

fpm. Feet per minute. 

G 

GCI. Ground-controlled intercept. 

gpm. Gallons per minute. 

H 

HF. High frequency. 

I 

iCb.0. International Civil Aviation Organization. 

IFF. Identification friend or foe. 

IFR. In-flight refueling. 

[MC. Instrument meteorological conditions 

ISA. Interservice support agreement. 

J 

JANAR Joint Army, Navy, Air Force publication. 

K 

KCAS. Knots calibrated airspeed. 

KIAS. Knots indicated airspeed. 

N 

nm. Nautical mile(s). 

NORDO. No radio. 

P 

ppm. Pounds per minute. 

psi. Fbunds per square inch. 

R 

RAC. Refueling air commander. 

RC. Rendezvous controller. 

RZ. Rendezvous point 
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S 

SAR. Search and rescue. 

SF. Selective identification feature 

T 

tacan. Tactical air navigation. 

U 

UHF. ultrahigh frequency. 

V 

VFR. Visual flight rules.. 

VHF. Very high frequency. 

VMC. Visual meteorological conditions. 

W 

WARPS. Wig aerial refueling pod system. 
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PREFACE 

SCOPE 

This NATOPS manual is issued by the authority of 
the Chief of Naval Operations and under the direction 
of Commander, Naval Air Systems Command in con- 
junction with the naval air training and operating 
procedures standardization (NATOPS) program. It 
provides the best available operating instructions for 
most circumstances, but no manual is a substitute for 
sound judgment. Multiple emergencies, adverse 
weather, or terrain may require modification of the 
procedures contained herein. When modifications are 
requited to successfully, safely, and orderly complete 
the mission, the modifications shall be briefed. Read 
this manual from cover to cover. It’s your responsibil- 
ity to have complete knowledge of its contents. 

HOW TO GET COPIES 

One-Time Orders 

If this publication is needed on a one time basis 
(without future updates), order it from stock by send- 
ing an electronic DD 1348 requisition in accordance 
with NAVSUP Publication 2002 found on NAVSUP 
Publication (Naval Logistics Library) CD-ROM disc. 

Automatic Distribution (With Updates) 

This publication and changes to it are automatically 
sent to activities that are established on the Automatic 
Distribution Requirements List (ADRL) maintained 
by Naval Air Technical Services Facility 
(NAVAIRTECHSERVFAC), Philadelphia, PA. If an 
activity does not have a libnny, then send a letter to 
the Commanding Officer, NAVAIRTECHSERVFAC, 
Attn: Code 251, 700 Robbins Avenue, Philadelphia, 
PA 19111 requesting assignment of a distribution ac- 
count number (if necessary) and automatic mailing of 
future issues of the publications needed. 

Note 

The ADRL floppy disk can be used only to 
place an activity on the mailing list for 
automatic distribution of future issues of 
the publications. It cannot be used to make 
one time orders of publications from cur- 
rent stock. To get publications from stock, 
see One Time Orders above. 

Once established on automatic distribution for this 
or any other NAVAIR technical publication, an activ- 
ity must submit an ADRL report on floppy disk at 
least once every 12 months to update or confirm their 
automatic distribution requirements. 

Activities not submitting an ADRL report 
on floppy disk for more than 12 months 
may be dropped from distribution of all 
NAVAIR technical publications. 

UPDATING THE MANUAL 

To ensure that the manual contains the latest proce- 
dures and information, NATOPS review conferences 
are held in accordance with OPNAVINST 3710.7 se- 
ries. 

CHANGE RECOMMENDATIOPJS 

Recommended changes to this manual or other NA- 
TOPS publications may be submitted by anyone in 
accordance with OPNAVINST 3710.7 series. 

Routine change recommendations are submitted di- 
rectly to the model manager on OPNAV Form 3710/6. 
The address of the model manager of this manual is: 

Commanding Offtcer 
Marine Aerial Refueler Transport 

Squadron 352 
MAG-11,3d MAW, MARFORPAC 
MCAS El Tore, Santa Ana, CA 

92709-9008 
Autovon: 997-6727 

Change recommendations of an URGENT nature 
(safety of flight, etc.) should be submitted directly to 
the NATOPS advisory group member in the chain of 
command by priority message. 

YOU~R RESPONSIBILITY 

NATOPS flight manuals are kept current through 
an active manual change program. Any corrections, 
additions, or constructive suggestions for improve- 
ment of its content should be submitted by routine or 
urgent change recommendations, as appropriate, at 
once. 
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NATOPS FLIGHT MANUAL INTERIM 
CHANGES 

Flight manual interim changes are changes or car- 
rections to the NATOPS flight manual promulgated by 
CNO or NAVAIRSYSCOM. Interim changes are is- 
sued either as printed pages or as a naval message. 
The interim change summary page is provided as are- 
cord of all interim changes. Upon receipt of a change 
or revision, the custodian of the manual should check 
the updated interim change summary to ascertain that 
all outstanding interim changes have been either incor- 
porated 0r canceled, those not incorporated shall be 
recorded as cutstanding in the section provided. 

CHANGE SYMBOLS 

! Revised ted is indicated by a black vertical line in 
either margin of the page, like the one printed next to 

Ihi s paragraph. The change symbol shows where there 
has been a change. The change might be material 
added or information restated. A change symbol in the 
margin by the chapter number and title indicates a new 
or completely revised chapter. 

WARNINGS, CAUTIONS, AND NOTES 

The following definitions apply to “WARNINGs,” 
“CALllIONs,” and “Notes” found throughout the 
manual. 

An operating procedure, practice, or condi- 
tion, etc., that may result in injury or death 
if not carefully observed or f0110wd. 

An operating procedure, practice, or condi- 
tion, etc., that may result in damage to 
equipment if not carefully observed or fol- 
lowed. 

Note 

An operating procedure, practice, or condi- 
tion, etc., that is essential to emphasize. 

WORDING 

The concept of word usage and intended meaning 
that has been adhered to in preparing this manual is as 
follows: 

“Shall” has been used only when application of a 
procedure is mandatory. 

“Should” has been used only when application of 
a procedure is recommended. 

“May” and “need not” have been used only when 
application of a procedure is optional. 

“Will” has been used only to indicate futurity, 
never to indicate any degree of requirement for 
application of a procedure. 
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NAToPwTACTICAL CHANGE RECOMMENDATION 
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CHAPTER 1 

General Information I 
1.1 INTRODUCTION 

This manual provides receiver pilots, tanker pilots, 
and planning staffs with a description of the retireling 
systems of muhidrogue, multiengine aircraft contig- 
ured for prob&Irogue refueling and of tactical aircraft 
capable of being utilized as buddy tankers. Standard 
procedures for aerial refueling are outlined; no attempt 
is made to prescribe specific model receiver tech- 
niques to accomplish refueling contact since these 
procedures properly belong in the applicable NA- 
TOPS flight manual. The procedures outlined in this 
manual are directive in nature and apply to all units 
participating in refueling operations. 

Air refueling requires exact procedures and precise 
timing. It may be accomplished at altitudes within the 
common performance capabilities of both receiver and 
tanker aircraft; however, minimum altitudes are 500 
feet above ground level (AGL) during the day and 
1,500 feet AGL at night. The commander responsible 
for planning an air refueling operation should know 
both tanker and receiver capabilities involved. Each 
tanker and receiver air crewmember shall be familiar 
with the procedures contained in this manual. 

Commanders of units at all echelons shall ensure 
compliance with these procedures. 

1.2 POLICY 

Tanker-receiver training should be conducted so as 
to ensure that refueling operations can be carried out 
at the altitude consistent with aircraft limitations and 
operational considerations. 

The minimum altitude for all tanker evolu- 
tions (assigned stations, formations, ren- 
dezvous, engagements/disengagements, and 
departures) shall be 500 feet AGL during 
the day and 1,500 feet AGL at night. 

Aerial refueling over densely populated areas 
should be avoided whenever possible because of the 
possibility of fuel and/or other material falling from 
the aircraft during refueling operations. 

1.3 TRAINING 

Aerial refueling training will be conducted in ac- 
cordance with this manual and the provisions of the 
applicable flight manual. Before refueling training 
flights are scheduled, receiver pilots will be thor- 
oughly briefed on procedures, techniques, communi- 
cations, and emergency provisions. 

Close coordination between tanker and receiver 
units is necessaty to ensure that proper fuel loads are 
aboard tanker aircraft. Both wet and dry sorties may 
be scheduled during any refueling period. An adequate 
number of receivers will be scheduled so as to achieve 
maximum utilization of the tanker on station. Receiver 
pilots shall be considered qualified in aerial refueling 
for transoceanic flights when the move from observa- 
tion position to preconnect position is consistently 
accomplished in 5 minutes or less, and the move from 
the stabilized position to engagement with fuel flow- 
ing is completed in 5 minutes or less. These criteria 
are in addition to specific numbers of wet or dry en- 
gagements that may be required by this or other 
publications. 

Transoceanic flights by mass receiver formations 
are closely timed. Accordingly, receiver units shall 
schedule their best qualified pilots for these flights and 
shall not utilize a transoceanic flight as a means of in- 
creasing levels of pilot skill in refueling or to attain 
other training goals. 

1.4 QUALIFICATIONS 

1.4.1 Fixed Wing. The following minimum initial 
qualification criteria shall be met by all fixed-wing 
pilots. 

1. Day: A total of six plugs with a minimum of two 
initial approaches to the basket. An initial approach 
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is defined as commencing 6om the observation po- 
sition on the tanker and making a successful contact 
and withdrawal from the basket. 

2. Night: Same requirements as day. Day initial 
qualifications shall be completed before night quali- 
fications are attempted. 

After initial qualification, a pilot will be considered 
current for deployment involving refueling operations 
if he has completed a minimum of 2 day and 2 night 
plugs in the last 90 days. Night currency is not re- 
quired for day-only operations. Applicable aircraft 
NATOPS flight manuals may set additional currency 
requirements. 

1.4.2 Helicopter. The following minimum initial 
qualification criteria shall be met by all helicopterpilots: 

1. Day: At least one rendezvous and join-up with a 
total of three day plugs. 

2. Night: Same requirements as day. Day initial 
qualifications shall be completed before night quali- 
fications are attempted. 

After initial qualification, a pilot will be considered 
current for deployment involving refueling operations 
if he has completed a minimum of 2 day and 2 night 
plugs in the last 180 days. Night currency is not re- 
quired for day-only operations. Applicable helicopter 
NATOPS flight manuals may set additional currency 
requirements. 

1.4.3 USAF KC-135/KC-IO Tanker Qualifica- 
tion. The U.S. Navy/US. Air Force interservice sup- 
port agreement (ISA), dated 24 October 1983, pre- 
scribes currency requirements for use of USAF tanker 
assets by Navy/Marine Corps aircraft as follows: 

1. Case One: To refuel from a USAF tanker, a na- 
val aviator shall be NATOPS, instrument, and air 
refueling qualified for type aircraft. 

2. Case Two: To refuel from a USAF tanker for 
transoceanic missions, a pilot must meet the re- 
quirements of Case 1 and have at least 1 plug on a 
KC-IO, a KC-135, or a KC-135 tanker within 90 
days. If a transoceanic mission is to be conducted 
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with a KC-135, a KC-135 must be used for qualiti- 
cation. If the mission is to be conducted with a 
KC-IO, qualification on a KC-IO, a KC-135, or a 
KC-130 is required within 90 days and qualification 
is required on a KC-IO within the last 12 months. If 
a transoceanic mission includes night refueling, a 
minimum of one night plug within 90 days on a 
KC-IO, a KC-135, or a KC-130 is required. If a 
transoceanic mission includes night refueling &om 
a KC-135, a KC-135 must be used for qualification. 
If the mission includes’night refueling from a KC- 
10, a KC-135 or a KC-130 is requited within 90 
days, and qualification on a KC-10 is required 
within the last 12 months. 

3. Case Three: To refuel from a USAF tanker for 
contingency operations, a pilot must meet the re- 
quirements of Case 1 and have at least 2 plugs with 
a USAF tanker within the last 12 months, 

Revisions to the interservice support agreement 
may change USAF tanker qualification requirements. 

1.4.4 KC-10 Wing Aerial Refueling Pod System 
(WARPS). The United States Air Force has devel- 
oped a WARPS for KC-10 aircraft. In consideration of 
successful qualification testing with Navy receiver air- 
craft, all Navy and Marine Corps aircratl currently 
authorized to refuel from the KC-l 0 centerline hose reel 
system are now authorized to refuel from the KC-10 
WARPS in accordance with existing air refueling limits 
and restrictions of this manual and receiver aircraft 
NATOPS. 

1.4.5 NATO Aircraft in Aer$l Refueling. The fol- 
lowing NATO aircraft may participate in aerial refuel- 
ing, provided the requisite conditions have been met: 

*l. KC-130 

*2. KA-6 

*3. All aircraft with aerial refueling store (ARS) 

“4. Tornado PA-200 

**5. Mirage 200 B/C 

**6. Jaguar A/E 

* Re 
T3 

ective receiver NATO aircraft limits and restrictiow appl 
er aircrafi with MA-3 coupling must have part number 6 lz 

KA-6D tanker aircratl must have hose-end pressure regulator. 
381-Z mncorporated. 

prior to e+ch NATO refueling procedures, capabilities, limitations, and nstrictions shall be thomugbly briefed and undastwd by lanker and 
Ecewer aucrews. 
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l *7. Mirage F-l 

***8. Mirage F-8 

***9. Super Eotendard. 
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1.4.8 Aerial Refueling. For aerial refoeling opera- 
tions conducted with NATO aima& procedures sot 
forth in Allied Tactical Publication (ATP)-56 shall be 
followed. Terminology and procedural deviations exsist 
between this mama1 and the ATF’-56. I 
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2.1 DESCRIPTION OF SVSTEM 

To refuel in Sight tlom the KC-130 in the shorteat 
possible time as safely as possible, reoeiver pilots 
should have a general knowledge of the construction, 
contiguration, and operation of certain components of 
the KC-130 aerial retiteling (AR) system. The follow- 
ing description of the refueling operation is t?om the 
viewpoint of the receiver pilot as he closes on the 
paradmgue from the precontact position. 

If all tanker mmeling systems are fimctioning prop- 
erly, the tanker will have two hoses extended. Each 
hose is 85 feet long; each 10 feet of hose length is 
marked by a white band. In some instances, the hose 
will be marked white on the first and last 5 feet for use 
in helicopter refueling. The heavy reception coupling 
at the end of the hose is kept aerodynamically stable 
by the circular canopy of the paradmgue assembly. 
The paradmgue assembly is attached to the reception 
coupling by i&l’COMWtillg arms. Aerodynamic load 
inflates the canopy to a diameter of 27 inches. The in- 
ner sides of the attaching arms are painted with white 
luminous paint. The pamdrogue is illuminated at night 
by six equally spaced radioactive buttons. In addition, 
pod and hose illumination lights are mounted on the 
forward outboard edge of the tanker’s horizontal stabi- 
lizers for night use if greater illumination is required to 
improve receiver pilot visual references. 

Attheaftendoftherefue~podtherearethree 
lights: red, amber, and green. The red light, when illu- 
minated, indicates HYDRAULIC PRESSURE OFF. 
Engaging the hose when this light is illuminated is an 
emergency procedure only. The amber light when illu- 
minated indicates TANKER READY. The green light 
when illuminated indicates fuel is flowing. Normally, 
as the receiver approaches the tanker, the amber 
TANKER READY light will be illuminated. For plan- 
ning purposes, Figure 2-1 contains additional exterior 
lighting available on the KC-130. 

The interior of the reception coupling attached to 
theendofthehoseisconeshapedtoguidetheen- 
trance of the mating probe. The couplmg has a locking 
me&a&m consisting of tbme spring-loaded pistons 
connected to rollers extending through the interior of 
the reception coupling. When the probe enters the re- 
ception coupling, these rollers are forced back against 
the spring tension as they ride up the shallow angle of 
the sloping tkont surface of the probe head. After cou- 
pling is completed, the rollers drop down the steeply 
angled rear surfaces of the probe head. It requires ap- 
proximately 140 foot-pounds of force to push the 
rollers back during the coupling action; thus a closure 
rate of 2 to 5 knots is necessary. 

Before clearing the receiver to engage, the tanker 
crew shall check out the operation of all components 
of the tanker refueling system. The last step in this 
checkout procedum is to set the response of the hy- 
draulic system. The TANKER READY light illu- 
minates as the response set cycle is completed. The 
hydraulic system operates so that when response is set 
at retimling speed, the receiver engages and supplies 
10 percent of the force necessary to push in the hose. 
The hydraulic system senses this push and supplies the 
other 90 percent of the force necessary to retract the 
hose. This action retmcta the hose at approximately 15 
feet per second as long as 10 percent push is supplied 
by the receiver. Slack is thus taken up and hose whip . . . mmmuzed. If the receiver stops pushing, the hose 
stops retlacting. 

The tanker retiteler system usually is set to start 
pumping fuel automatically when the hose is pushed 5 
feet in from the fuel trail @S-foot position). As the 
hose is pushed in from the 80-foot mark, the amber 
TANKER READY light will go out and the green 
FUEL FLOWING light will illuminate. Fuel will con- 
tinue to flow as long as the receiver maintains the hose 
extension between 20 and 80 feet. Exceeding either of 
these range hits will cause the FUEL FLOWlNG 
light to go out and fuel flow to be shut off. The amber 
TANKER READY light will also illuminate whenever 
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ANTI-COLLISION/ST~OB~ LIGHTS ANTI-COLLISION/ST~OB~ LIGHTS 
LANDING LIGHTS 

TAXI UGHTS 

POD 8 HOSE lLLUMlNATlON LIGHTS 

Note 
KC-13OF/R aircratl do not have ventralldorsal navigation lights. 

Figure 2-1. Exterior Light Locations 
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either of these limits is exceeded. While the receiver is 
in the refueling range, fuel will continue to flow until 
the scheduled amount of fuel has been transferred or 
until the receiver is full, and intermittentIy thereafter 
as receiver fuel supply is constantly diminished by the 
operating engine in the receiver aircraft. Fuel flow 
during refueling may be controlled manually by the 
tmker flight engineer; however, little difference will 
be noted by the receiver pilot. 

Rate of fuel transfer during the refueling operation 
is governed by several factors. One is the transfer rate 
capability of the receiver aircraft. Another is a func- 
tion of tanker fuel system configuration and mode of 
tanker refueling system operation If the tanker has the 
removable 3,600 gallon AR tank installed, and if both 
of the AR pumps mounted therein are used, foeI can 
be transferred at an approximate rate of 600 gallons 
per minute. One in-flight refueling pump wilI supply 
approximately 300 gallons per minute (gpm). In some 
cases, particularly after the receiver is initially filled 
and “riding the tanker,” tanker cabin pressurixation 
alone may be used to transfer enough fuel to keep the 
receiver full without subjecting it to high aurge prea- 
sures. If the tanker is configured so that only wing 
store foe1 is available, maximum transfer capability is 
150 gallons per minute to each receiver and fuel trans- 
fer by pressurization is not possible. In any event, the 
tank will normally use the lowest transfer fuel pres- 
sure consistent with accomplishment of fuel transfer in 
the allotted time. 

While refueling is in progress, probe and drogue 
engagement is further ensured by the fuel pressure in 
the hose, which is admitted to the rear of the spring- 
loaded pistons in the reception coupling. This pressure 
locks the rollers behiid the head of the probe. If coup 
ling is accomplished at less than the required closure 
rate and with insufficient force to cause the probe to 
completely enter the reception coupling, the locking 
action will not occur. If the locking action does not 
occur and the pilot of the receiver aircraft adjusts his 
position resrward relative to the tanker, the hose and 
probe will separate and the hose will remain in pcsi- 
tion at the time of separation. Incomplete locking 
action could result in fuel spraying from the coupling. 

It is possible that receiver aircraft, whose conflgu- 
ration is such that engine air intakea are directly 
behind the probe, may encounter auto-acceleration in 
cases where coupling is improperly completed. If fuel 
escapes between the reception coupling and the probe 
and enters the receiver intakes, a dangerous condition 
may result. Fuel can be transferred with incomplete 
coupling only while the receiver pushes in 

If proper coupling is accomplished and the locking 
action is completed by fuel pressure, the pull on the 
hose when the receiver backs out will be sensed by the 
tanker response system The hose will extend at the 
same rate as the receiver moves to the rear. During re- 
fueling, the receiver should maintain a position on the 
hose so that the f&foot marker is just at the pOa tun- 
nel entrance. 

When refueling is completed, normal disengage- 
ment is accomplished by the receiver backing out 
smoothly tc a full extension of the hose. Since fuel 
pressure will be off at full hose extension the locking 
action described earlier will be released. Considerably 
more force will be required to disengage than was re- 
quired to engage, because the locking rollers of the 
reception coupling must now travel up the steeply in- 
clined rear surfaces of the probe head. Approximately 
420 foot-Pounds of force are required to disconnect a 
properly completed coupling. 

It is possible that tanker hose response will need to 
be reset while refueling is in progress. Indications of 
this may be hose slack and whip after engagement for 
a dead hose feel to the receiver. When these condi- 
tions occur, as observed by the tanker observer or as 
reported by receiver pilots, the receiver will be in- 
structed to disengage and to remain clear of the hose 
in question. The hose shall be cycled, the response set, 
the TANKER READY light will illuminate, and, 
when cleared, the receiver may reengage. If hose re- 
sponse is subsequently improper, the receiver should 
be directed to a spare hose. Refueling may be com- 
pleted by the dead hose if the proper technique is 
employed and if extreme care is exercised. Under 
these conditions, minimum possible closure rate is 
necessaq to avoid bending or breaking the receiver 
probe. Once engaged on a dead hose, receiver position 
must be precisely maintained to minimize hose slack 
and resultant whip. As previously mentioned, refuel- 
ing from a dead hose is an emergency procedure and 
should be executed accordingly. Dead hose refueling 
may also be required if a tanker encounters partial 
electrical or utility hydraulic system failure. Complete 
utility hydraulic system failure will always be indi- 
cated by illumination of the red HYDRAULIC 
PRESSURE OFF light. 

2.2 GENERAL OPERATION 

A refueling area commander (RAC) and alternate 
commanders, as required by the mission, shall be des- 
ignated for each refueling area. Commsnders shall be 
highly experienced in air refueling operations as de- 
scribed in this manual. During operational missions, 
the RAC is in command of the air refueling operation 
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in the air refueling area and shall be responsible for 
dig necessary decisions He shall coordinate with 
the movement control officer and the receiver flight 
leader to assure the successful completion of the mis- 
sion. 

Any position in the flight may be assumed by the 
RAC, but for best observation the rearmos t-F=- 
sition is recommended. 

The RAC shall assume control of the receiver 
forces when radio contact has been established. In the 
event of radio failure or when radio silence is re- 
quired, the RAC shall assume command when visual 
contact is established. Receiver aircraft shall retain the 
responsibility of securing air route traffic control 
(ARTC) approval for any changes in their flight plan 
or altitude. 

The following essential items shall be coordinated 
and published in a briefing and/or operation order 
prior to any refueling operations: 

1. Type of refueling (on-course or static). 

2. Air refueling area. 

3. Air refueling control point(s) (ARCP). 

4. Au refueling control time(s) (ARCT). 

5. Air refueling altitude. 

6. Air refueling course. 

7. Air refueling speed. 

8. Air refueling frequencies (primary and second- 
arY). 

9. Tanker and receiver call signs. 

10. Tanker loiter time. 

11. Total amount of fuel to be. dispensed to each 
receiver. 

12. Disengage point, 

13. Reformarea. 

14. Provisions for emergency an+r spare. tankers. 

15. Refueling abort point (bingo). 

16. Primary and alternate base for recovery aircraft 
in case of an air refueling abort. 

17. Alternate air refueling control point and time. 

18. Air route traffic control: This section of the op- 
eration order, will designate the organization 
responsible for obtaining required clearances. 

Before takeoff, the RAC shall determine the neces- 
sity for radar and, lf required, ensure that a minimum 
of one tanker aircraft has radar capable of identifying 
and decoding identification friend or foe OFF). If 
radar bewmes inoperative during the flight, the mis- 
sion may be continued at the discretion of the RAC. 

The tanker should be on station a miniium of 30 
minutes before ARCT. 

All participating tanker aircraft shall monitor the 
rendezvous frequency a minimum of 20 minutes be- 
fore scheduled ARCT. 

One airborne spare should normally be provided 
per four or less primary tankers. 

Spare receiver aircraft scheduled to utilize a va- 
cated position shall abort to the designated alternates 
unless otherwise provided for. Receiver aircraft shall 
be cleared to individual tanker aircraft by position 
number and shaIl refuel on the appropriate air refuel- 
ing frequency. 

Ground spare tankers should be provided, as neces- 
sary, to ensure that the required number of tankers is 
available to support the mission. 

For planning pmpoms, the tanker fuel load shall be 
sufficient for the tanker to orbit 30 minutes, accom- 
plish the planned air refueling, and return to a planned 
point of landing on all engines with the required fuel 
reserve. 

In-flight checks of air refueling system and rendez- 
vous equipment should be accomplished as soon as 
practicable after takeoff. 

The RAC shall be responsible for all position re- 
ports for the entire force after tanker/receiver radio 
contact has been established. 
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2.3 RENDEZVOUS 

2.3.1 Types 

2.3.1.1 Static Rendezvous. The tanker estab- 
lishes a left-hand racetrack pattern anchored on an orbit 
point with 25nautical mile (run) legs. All turns should 
be one-fourth standard rate. In this operation, the actual 
rendezvous can be made at any point around the orbit, 
with the refueling being accomplished in the pattern. 
The length of orbit legs can be adjusted as required (see 
Figure 2-2). 

2.3.1.2 Head-on Rendezvous. The tanker air- 
craft approaches the receiver head-n and makes a 
procedure torn so as to roll out on the receiver course 
with the receiver approximately 1 mile in trail. The 
tables included in Figure 2-3 prescribe the proper dis- 
tance for commencing the procedure turn The method 
of accomplishiig the procedure torn is also illustrated 
in this figure. 

2.3.1.3 On-Course Rendezvous. The tanker 
force establishes either a left-hand or right-hand race- 
track pattern. Upon commencing the rendezvous, the 
tanker force shall head toward the receiver force on a 
track approximately 13-nm offset from the on-course 
refueling track When receivers reach a point 4 minutes 
prior to the ARCP, tankers will commence a one-fourth 
standard rate turn to roll out over the ARCP with receiv- 
ers in the observaticm position (refer to Figure 2-4). 

Utilize extreme caution when approaching 
tanker aircraft with nmltiple receivers ln 
the refueling area. Altitude separation will 
maximize receiver decontliction. 

2.3.2 Rendezvous Procedures. A primary ren- 
dezvous controller (RC!) shall be designated ln the op- 
eration order for the mission Airborne early warning 
(AEW) aircraft or ground-controlled intercept (GCI) 
facilities may be provided as backup/RC. These backup 
units shall check in on and guard then en route fre- 
quency, maintain radar surveillance of the operation 
and be prepared to assume control at the request of the 
RAC. They shall otherwise maintain radio silence ex- 
cept to report a dangerous situation observed. 

1. All participating formations shall monitor ren- 
dezvous frequency a minimum of 20 minutes prior 
to the scheduled ARCT. 

2. When a frequency specifically designated for 
rendezvous control other than the en route fre- 
qucncy is employed, the rendezvous frequency 
shall be utilized for initial contact with the RC. 

3. Dependent upon conditions, the standard altimeter 
setting 29.92 or local altimeter setting will be uti- 
lized. 

Note 

A hazardous condition exists if low altitude 
refueling using QNE and QNH is substan- 
tially less then QNE. 

4. The receiver flight leader shall attempt to estab- 
lii radio contact with the RAC at least 20 minutes 
prior to ARCT. On initial radio contact between 
tankers and receivers, the RAC shall assume con- 
trol of the receiver force and direct the receiver 
flight leader to select a specific mode and code, 
shift air-to-air tacan, and give a short count for a 
basic dir&ion fiiding (DF) steer. 

a. All receivers shall squawk the requested 
mode and code. 

b. All aircraft in the tanker force shall select the 
air-to-air tacan mode. Some KC-130 aircraft are 
equipped with an AN/ARN-139(V) rotating an- 
tenna tacan. Availability of tacan information is 
shown in Figure 2-5. 

5. Receiver aircraft shall arrive at the ARCP at 
1,006 feet higher than the tankers (weather permit- 
ting) to effect better radar contact, for better foe1 
economy, and to preclude the possibility of a long 
tail-chase. 

6. Receiver aircraft upon reaching the letdown 
point shall wmmence a descent to an altitude and 
position assigned by the RAC. Speeds in descent 
shall be governed by the procedures outlined in the 
applicable NATOPS flight manual. 

7. The letdown point should be computed by the 
receiver to ensure the termination of the letdown at 
the observation position behind the tanker forma- 
tion. The following formula shall be used by 
computing the letdown point: 

Differential Diierential 
Altitude 
Rateof 

x @oMdspeed + 1 = Letdown point 
60 innm 

Descent 
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TOP VIEW 

SIDE VIEW 

DESCENT POINT 

I l/z-INM I DESCENT DISTANCE 
1 DEPENDS DN TYPE 

A$! RECEIVER AlRCRAPT 

“IS”*L CONTPICT 
z-1 = 

I 
ORBIT POINT 

Figure 2-2. Static Refdii 
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TANKER RECEIVERTAS 
TAS 

280 320 360 4w 440 480 520 

200 1 13.9 1 16.7 1 19.6 1 22.4 1 '25.2 1 28.1 1 30.9 

220 1 13.3 1 16.1 ( 19.0 1 21.6 1 24.6 1 27.5 1 30.3 

240 1 12.7 1 15.5 1 18.4 1 21.2 ) 24.0 1 28.9 1 29.7 

260 1 12.0 1 15.0 1 17.6 1 20.6 1 23.4 1 26.2 1 29.2 

280 1 11.4 1 14.4 1 17.2 1 20.0 1 22.8 1 25.6 1 26.6 

300 10.8 13.8 16.6 19.4 22.2 25.0 28.0 

320 10.2 13.2 16.0 18.6 21.6 24.4 27.4 

340 9.8 12.6 15.4 18.2 21.0 23.8 26.8 

Note 

l The basic ranges from the table above are computed for both a&raft to arrive at the 
ARCP at the same time. 

l ‘Ibe 77-second timing leg may bc adjusted 1 second for each 10 knots of crosswind. 
l Basic rangemaybe adjuskd forslantrange. 

Figure 2-3. Head-On Rendezvous, One-Half Standard-Rate Turn 
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SIDE VIEVv 

TOP VIEW 

Figure 24. On-Cause Rendezvous Refueling Operations 
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NO RWDRMATlDN AVAILABLE BEARING DISFANCE BEARlNC AND DISTANCE 

NKW? 

Figure 2-5. Tacan Air-to-Air Interaction 
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8. After initial contact, the receiver flight leader 
shall inform the UC! of thenomberand type of 
aircraft in the receiver serial and estimated time of 
arrival (ETA) at the ARCP. 

9. Upon receipt of the receiver serial infamatioh 
the RAC shall advise the receiver flight leader of 
the following: 

a. Number of operational hoses available 

b. Weather in the refueling area and at the re- 
ceiver recovery base 

c. Altimeter setting to be used in the refuelii 
area 

ziictrz altitude of the highest tanker in the 

e. Other pertinent information. 

10. DF steers in magnetic course shall be transmit- 
ted in order to bring the receivers into the tanker 
force’s 6 o’clock position over the ARCP and shall 
continue until radar or visual contact is established. 
Only one RC, designated by the RAC, shall give 
the steers. 

11. The fit RC who receives a probable receiver 
target on his radarscope shall advise the RAC of the 
possible receiver radar position. If the designated 
RC still does not have a receiver radar position 
plotted, the RAC may pass the rendezvous control 
to the RC who has this radar plot. When the desig- 
nated RC has a positive radar plot of the receiver 
serial, the R4C may direct hi to resume rendez- 
vous control. When then the receivers are painted, 
the RC having initial control shall positively iden- 
tify the receiver serial by directing the receivers to 
change modes or codes. This RC shall notify the re- 
ceivers when they are in positive radar contact and 
shall have all receivers except the flight leader 
strangle the IFF. When this has been accomplished, 
the receivers shall be considered under positive 
control, at which time: 

a. Each controller in the tanker force shall 
broadcast his call sign and the word “contact” 
upon initial radar contact. 

b. The RC shall direct control of the receivers 
under positive control until “Tallyho” or “Judy” 
is transmitted by the receivers. At this time, the 
receiver flight leader shall assume complete di- 
rectional control to intercept. Direction by the 
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RC shall revert to information control and all in- 
formation supplied to the receiver flight leader 
by the RC shall end with “out.” 

12. Receivers shall be provided with radar nmge 
and steer data at least every 20 nm. As receiver-to- 
tanker range decreases, this data should be given, 
when practical, at lO-nm intervals or less until “Tal- 
lyho.” By this time, the steer problem should be one 
of refiiement. If the receiver is air intercept (AI) 
radar equipped, the fii receiver pilot to “paint” the 
tankers shall transmit “contact” and state his pasi- 
tion from the tankers. The RC shall confirm this by 
stating, “That is your tanker/ or “That is not your 
tanker,” and then give the range and steer data. 
After a lock-on is obtained, the receiver flight 
leader may broadcast “Judy,” which will be ac- 
knowledged by the RC, and may then complete the 
intercept, utilizing the receiver’s air intercept (AI) 
radar. 

13. If radio contact has not been established by 100 
nm from the ARCP, the receiver pilot shall turn his 
IFF to the prebriefed mode and code. When an IFF 
signal is received prior to radio contact, the RC 
shall instruct the receiver pilot to change modes 
until the receiver complies, indicating one way 
communications are established. This procedure 
shall be utilized for rendezvous instructions until 
normal radio contact is established or until a suc- 
cessful rendezvous is completed. 

14. If no radar contact or tacan lock-on is estab- 
lished between the receivers and tankers, the 
receivers shall commence their descent at the pre- 
briefed positiwtime to an altitude 1,000 feet above 
the prebriefed altitude of the highest tanker. 

15. If the tanker force does not have positive radar 
contact, the receiver flight lead158 shall transmit his 
position to the RAC at least every 10 nmuntil “Tal- 
lyho.” 

16. The RC shall direct the receivers until a posi- 
tive “Tallyho” or “Judy is established. When the 
flight leader transmits his contact report, he shall 
then assume the intercept to completion. 

17. When AEW aircraft or GCI are used as rendez- 
vous control, they shall be employed as follows: 

a. AEW aircraft shall launch 90 as to arrive on 
station 30 minutes before ARCT. GCI units shall 
have all necessary equipment manned and oper- 
ating 30 minutes before ARCT. 
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b. AEW aircraft shall orbit abeam of and 30 nm 
away from the ARCP. From this position, the 
aircraft shall effect tanker-to-receiver rendez- 
vous. 

c. The RC &all advise the receiver of his arrival 
at the descent point. 

d. The RC shall advise the RAC when the tanker 
force has arrived at the ARC?, or, in the event 
the ARCP is missal on rendezvous, he shall ad- 
vise the tanker leader of the baring and distance 
to the ARCP. 

18. As soon as the receivers report “Tallyho,” the 
AEW aircraft shall depart on a track parallel to the 
receiver track toward the next receiver checkpoint. 
While on this track, he shall constantly monitor the 
position of the tanker aircraft in preparation for 
turning these aircraft to the ARCP for rendezvous 
with the next receiver serial. 

19. Immediately upon receiver-tanker disconnect, 
the RAC will contact the receiver flight leader on 
the refueling frequency and provide dropoff point, 
time, no-wind magnetic heading to receiver’s next 
reporting position, and fuel offload information. 
When a special retirement frequency is employed, 
the switchover to the retirement frequency shall be 
made when the receivers have reformed and have 
climbed well clear of the tankers. 

20. AEW RCs may be called upon to : 

a. Assist the receivers in reassembly after com- 
pletion of refueling. 

b. Provide navigational assistance to spare or 
aborting aircraft returning to the recovery base. 

c. Render assistance to tanker aircraft to cnsure 
that the tanker force does not pass the planned 
completion point on critical fuel-reserve mis- 
sions. 

21. Whenever possible, the AEW agency shall be 
contacted by the command planning the mission 
well in advance of the execution date to ensure a 
thorough understanding of the general plans and 
procedures, mission requirements, call signs, fre- 
quencies, etc. 

22. In hours of darlaess or poor visibility, the navi- 
gation and refueling lights shall be turncd ON by all 
aircraft in the tanker force, 20 minutes before the 
scheduled ARCT. The last aircraft in the tanker for- 
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mation shall turn ON the top rotating beacon light 
(anticollision) at the same time. 

23. The tanker and receiver aircraft navigation and 
refueling lights shall be turned to DIM and 
STEADY. In the event of loss of communications 
or when air refueling is being conducted under 
radio silence conditions, the position lights on both 
the tanker and receiver shall be turned to DIM and 
STEADY when visual contact has been established. 

24. Receiver formation integrity shall be rigidly 
maintained until RAC gives the order for each re- 
ceiver to go to his respective tanker. 

2.4 REFUELING PROCEDURES 

The procedures contained in this manual combined 
with those in the applicable NATOPS flight manual of 
each receiver aircraft shall govern all phases of the air 
refueling operation. 

1. The tankers shall adjust their orbit in order to en- 
sure rendezvous with the receivers at the ARCP on 
schedule. All tankers shall monitor both the en 
route and refueling channels at this time. 

2. When the receivers are in the observation posi- 
tion, the tanker force shall be at refueling airspeed, 
with drogues at trail and wet hoses (display identifi- 
cation lights, if used) and with the lower rotating 
beacon OFF. Retracted drogues indicate that the 
tanker is unable to transfer fuel from that position. 
(Tanker identification can be accomplished by the 
display of varied Aldis lamp colors from the sta- 
tions.) 

3. Air refueling altitudes shall be specified in the 
operations order. Tanker altitudes shall be stated for 
both the highest and the lowest tanker in the forma- 
tion. The RAC shall advise the receiver flight 
leader prior to initiation of receiver letdown of any 
change in the briefed tanker altitudes. 

4. Receiver aircraft should arrive at the ARCP at 
an altitude higher than the highest tanker (1,000 
feet minimum, weather permitting) to better effect 
radar contact, safety, and fuel economy and to pre- 
clude the possibility of a long tail-chase. 

5. Upon tanker receiver rendezvous, the receiver 
shall switch on order of the RAC to the refueling 
frequency and perform an in-flight refueling (IFR) 
check. In the case of tactical aircraft, a voice report 
shall be made stating, “Noses cold, switches safe,” I 
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indicating the radar is in standby and the armament 
switches are off. 

6. When approaching the observation position, re- 
ceiver aircraft shall slow to the refueling airspeed 
and, when cleared by the RAC, will proceed to the 
precontact position of the assigned tanker in prepa- 
ration to hookup. Additional receiver aircraft 
awaiting available drogues shall remain in the ob- 
servation position. 

l Even normal closure rate (2 to 5 kts) on 
a known dead hose or abnormal hose 
(hose that has not been reset) can be con- 
sidered excessive and can lead to large 
sine wave formation. 

l Receiver aircraft must be aware of 
potential for sine wave formation and 
be prepared to react by immediately 
disengaging. 

l Do not engage drogue with lower rotat- 
ing beacon illuminated. 

l Improper disengagement position or air- 
craft misalignment at disengagement 
may result in a moment producing a 
binding force between the probe and re- 
ception coupling, greatly increasing 
required disengagement force, and possi- 
bly resulting in structural failure of the 
probe or refneling hose. 

e An excessive disengagement rate may 
also result in excessive loads on the 
probe and refueling hose. 

7. When each receiver has been refueled, the re- 
ceiver shall clear down and to the left of the tanker 
formation, switch to en route gequency, and con- 
tinue the assigned mission. 

8. Formation speed with the tanker at any compat- 
ible refueling altitude shall be 200 knots indicated 
airspeed (KIAS). Optimum air refneling speed for 
all altitudes below 21,000 feet should be 230 KIAS 
unless otherwise requested directly by the receiver. 
Tanker formation positions should not take prece- 

dence over the required altitude, speeds, and rates 
of descent needed for successful remeling. 

9. When in the precontact position and cleared by 
the RAC, the receiver shall plug in. Immediately af- 
ter a successful contact, each tanker shall transfer 
the scheduled token amount of fuel to the receivers 
to ensure that the air retiteling systems are in opera- 
tion. When tobogganing procedures are involved, 
refueling shall not commence until all receiver air- 
craft are hooked up. 

10. Receiver aircraft shall be refueled with a pre- 
briefed fuel load. Exceptions to this shall be only 
when an emergency has been declared by a receiver 
pilot. 

2.4.1 Level Flight Refueling. Refueling at or be- 
low flight level 210 can normally be performed at a 
constant altitude and airspeed. As receiver aircraft 
approach maximum gross weight, a minimum of 
215 KIAS is required for satisfactory receiver 
flight characteristics. 

2.4.2 Descent-Type Refueling. Refneling above 
21,000 feet may require use of the descent toboggan 
techniques. Normally, procedures to be used by receiver 
aircraft at or near maximum gross weight above 21,000 
feet are contained in the performance data charts of the 
NATOPS flight manual. 

After receiver hookup and fuel transfer is in pro- 
gress, toboggan procedures, if necessary, will be 
initiated at the request of the receiver. Upon receiving 
the request to “Toboggan,” the tanker(s) shall begin a 
250- to 350-feet per minute (fpm) descent and gradu- 
ally accelerate to a maximum of 250 KIAS as the 
receiver load increases. 

pGK-- 

Initial contact with the tanker basket should 
normally be accomplished in level flight. 
Attempting to plug the basket while in a 
descent poses a hazard because reduced de- 
celeration responses make it diflicult to 
arrest closure. Once the basket is engaged, 
gentle climbs and descents can be made as 
required. 

2.4.3 Refueling Systems Check. Each receiver, 
upon effecting a hookup, shall be given a scheduled 
token amount of fuel to ensure that the refueling systems 
are operating properly. If the receiver pilot fails to get a 
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positive indication, he shall immediately communicate. 
with the RAC and request additional assistance. 

A momentary transfer of fuel shall be util- 
ized for all A-43. Upon completion, transfer 
shall be secured to allow the pilot to deter- 
mine if proper coupling has been 
accomplished. 

If no transmissions are heard for the receiver or if 
the receiver does not disengage, the tanker shall rein- 
itiate fuel transfer. 

If, during the subsequent refueling, the A-4 
pilot observes fuel escaping at the coupling, 
he should immediately reduce throttle to 
idle and extend speedbrakes. 

l AV-8A aircmtl should not be refueled 
using the IFR pumps. Use of trausfer 
pump only is preferred since use of the 
IFR pumps may rupture a fuel cell on 
the AV-8A because of the higher ptes- 
sure. One IFR pump may be turned on at 
the request of the AV-8A pilot. 

l In the event of a lack of hose response, 
the pilot shall immediately reduce power 
and establish a smooth positive rate of 
disengagement from the drogue. The use 
of speedbrakes will only aggravate any 
hose sine wave motion. 

2.4.3.1 EmissiowControiied (EMCON) Air Re- 
fueling Proceduws. EMCON air refueling may be 
conducted using the signals in Figure 2-6. 

2.4.4 Communications. Tanker aircratI shall 
maintain intetphne wmmunication on the briefed ultm 
high fIeque.ncy fpHF)hery high t%txpency (VHF). 

Radio (except in an emergency) contact between 
receiver and tanker aircraft should be accomplished 
by the RAC only. Individual tanker aircrafi shall in- 

form the RAC of the desired message to a specific m- 
ceiver; the RAC shall contact and direct the receiver 
as required. 

Primary means of communication between tanker 
and receiver airctafi%all be light signals. The follow- 
ing light signals may be used: 

1. Steadyamber(pod) . . . . . . . . . . . . Readytanker 

2. S-Y green (Pod) . . . . . . . s..... Fuelflowing 

3. Bliig green (pod). . . . . , . . . Inter&ttenten~~ 

fldl or system 
mdtlmction 

4. Red(before 
mw3f==W (Pod) . . . . . . . . . Donotengage- 

tanker not ready 

5. Red(after 
engagement) (pod). . . . . . . , . . . . . Diseugaz; 

malfunction 

6. Bottom rotating 
be%conWorfla.9hhlg 
AIdis lamp 6om 
obserwrs . . . . . . . . . . . . . . . . . . . . . Emergency 

breakaway. 

ThevoicereportinFigure2-7shallbeutili@as 
required, for tanker/teceiver operations. Training r&t- 
cling operations shall not be conducted until 
satisfactorv two-wav radio communications are estab- 
lished bet&n tanker and receiver pilots. Operational lished be&em tanker and receiver pilots. Operational 
refueling may be &~~mpbhed without ~VO-way com- refueling may be &~~mpbhed without ~VO-way com- 
munications if the situation warrants. In the event of munications if the situation warrants. In the event of 
receiver radio failure, communications shall be ef- receiver radio failure, communications shall be ef- 
fected as follows: fected as follows: 

Note 

The following procedures also apply to 
(NORDO) no radio receivers requiring 
emergency refueling that have not been 
prebriefed. 

1. The receiver flight leader shall notify the RAC 
of the NORDO aircraft and the extent of the radio 
tilure. 

2. The NORDO aircmfi shall refuel on the prebrie- 
fed tanker and shall be programmed for the 
prebriefed amount of fuel. 
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in precontact position 
outboard of the hose 

extended; receiver 
cleared to engage 

in contact after 
prebriefed giveaway 
and a steady light 
from observer All other aircraft: 

2,000 lb 

7. Steady Aidis light 
after # 6 above 

Observer Receiver Additional give- Receiver disengage and 
away unavailable await wingman or join 

wingman at port 
observation 

Figure 2-6. EMCON Air Retkelmg Signals 

3. With transmitter only failure, the NORDO air- 
craft shall follow the instructions of the RAC. In the 

5. With both transmitter and receiver failure, the 

event these instructions are. not acceptable, the 
NORDQ aircraft shall ret% f?om the briefed 

NORDO receiver shall move into a position to be 
tanker for the scheduled amount. The receiver flight 

seen by the observers and indicate by shaking his 
leader or section leader shall convey to the NORDO 

head left to right that he is unable to comply with 
airctatl, by means of a “thumbs up” hand signal that 

the insf~~~tions. He shall convey his needs by 
refueling will be conducted as briefed. In the event 

standard hand signals. 
a change in tanker or drogue assignment is neces- 
say, the NORDO aircraft shall be lead to the newly 

4. With receiver only failure, he shall transmit his 
awgned drogue prior to the 1eade.r stabilizing on 

desired fuel and any deviation &om the preflight 
his assigned.tanker. 

briefmg. After stabilizing and upon receiving an 6. 
amber pod light with the bottom rotating beacon 

If more hei than the briefed amount is de&d, the 

OFF, the NORDO aircraft may effect an engage- 
NORDO receiver shall fly his aircmt? in a position to 

ment and receive fuel. 
be observed by the observers, niake a “thumb to 
mouth” refuel hand signaZ and indicate by finger sig- 
nal (each tinger indicates 100 pou& a full hand is 
500 pounds) the amount of additional fuel desired. 
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REPORT FROM TO MEANING 

1 I. Tally-ho Receiver leader RAG 

!. Judy Receiver leader RAC 

3. Observation position Individual receiver RAC Receiver aircraft 
in observation poskion 

d 1. Cleared precontact RAC individual receiver Receiver aircraft is 
cleared to the precontact 
position 

I 5. Cleared contact RAC Individual receiver Receiver aircraft is 
cleared to engage hose 

/ 5. Fuel flow RAC lndtviiual reoetver Aircraft is receiving fuel 

7. Fuel flow complete RAC individual receiver Briefed fuel transfer 

9. Cleared disconnect RAG Individual recetver Disconnect and maintain 
precontact poskion 

9. Cleared to port reform RAG Individual receiver Reposition down and to 
the kdi 

IO. Fuel transferred 
-pounds 

11. Breakaway 

RAC Receiver leader 

Individual tanker Individual receiver 

12. Noses cold/switches Each receiver RAC 
safe 

/ ;adz OFF/armament 

n IU’C 

Amount of fuel 
transferred to receivers 

Emergency is in effect, 
disconnect immediately 

Figure 2-7. Voice Reports, Taaker/Receiver Operations 

7. The following plocedures shall be used in peace- his wing. AtIer breaking away from the tanker, the 
timetosignalforaneac&whanareeeivermustabort lead shall be changed an& with appropriate signals, 
tORCOWtybase8tldhasiOStcommunications. the flight shall proceed to the recovery base. 

2.4.4.1 Night Omtions If a receiver reqtig assistance is alone on a 
tanker, he shall remain there until his escort has 

1. The receiver requesting assistance shall fly in 
such a position as to be seen by his observer and 
shall change his navigation lights to BRIGHT and 
FLASH. 

2. The observer shall relay to the RAC, who will 
contact the Bight leader by radio, advising him of 
the location of the receiver in difficulty. The flight 
leader shall assign an escort. 

joined. In the event of total communication failure, 
daytime procedures shall apply. 

2.4.43 Day Operations 

1. The receiver requesting assistance shall fly in 
such a position as to be seen by his observer and 
shall rock his wing. 

3. The receiver requiring assistance shall remain in 
sight of the observer uatii his escort has joined on 

2. The observer shall relay to the RAC, who shell 
contact the flight leader by radio, advising him of 
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the location of the receiver in difficulty. The re- 
ceiver flight leader shall then assign an escort. 

3. The receiver requiting assistance shall remain in 
sight of the observer until his escort has joined on 
his wing after breaking away from the tanker. The 
lead shall be changed by appropriate hand signals 
and the flight shall proceed to the recovery base. 

Observers shall maintain radio silence unless the re- 
ceiver requests aid, an emergency occurs, of the hose 
fouls on the receiver. All directions from observers 
shall be standard terminology: 

1. Hold your 
position. Hold the aircraft steady 

in the present position 

2. Forward. Move the aircraft 
forward, holding 

azimuth and altitude 

3. Back Move the aircraft 
backward, holding 

azimuth and altitude 

4. Down. .s. Descend the aircraft, 
holding azimuth and 

lateral position 

5. Up . Ascent the aircraft, holding 
azimuth and lateral position 

6. Right . . . . . . . . . . . . Move the aircraft to the 
right, holding altitude 

7. Left Move the aircraft to the 
left, holding altitude. 

2.4.6 Completion of Refueling. At the comple- 
tion of mass refueling, each receiver shall maintain 
contact with the drogue and continue taking fuel until 
the RAC orders disengagement; at which time, all re- 
ceivers should simultaneously disengage and clear 
down and to the left of the tankers to the reform area. 
When reform is accomplished, on order of the receiver 
flight leader, switch to the en route frequency and con- 
tinue on the mission. 

2.5 TRANSOCEAI’JWTRANSCONTINENTAL 
SPECIFIC REFUELING PROCEDURES 

I. Air Force tanker aircrat? have assumed responsi- 
bility for providing en route aerial refueling for 
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Marine tactical jet aircraft. However, in the event 
that the Air Force is unable to provide tanker sup- 
port, refer to the appropriate Force Commander 
Order for policy, procedures, and related instruc- 
tions concerning the transoceanic/transcontinental 
movement of Marine tactical jet aircraft utilizing 
Marine KC-130s. 

2. Trans-Pacific (TRANSPAC): For TRANSPAC 
movement of Marine tactical jet aircraft refer to 
MARFORPac Order P3710.3-. 

3. Tmns-Atlantic (IRANSLANT): For TRANS- 
LAN T movement of Marine tactical jet aircraft refer 
to WgO ‘P3710.34_“. and WgO “3710.2_“. !’ 

2.6 TANKER FORMATION 

2.6.1 Tanker Formation Procedures. Thefollow- 
ing procedures are applicable either to mass refueling, 
which involves formations of two or more tankers, or to 
individual refueling, which involves a single tanker 
(where separation is listed as 250 feet, increase to 500 
feet for night operation). 

2.6.4.1 En Route Formation. En route formation 
shall be specified by the tanker. force commander. 

2.6.4.2 Tanker Orbit Formation Option 1. Tanker 
aircraft shall maintain a comfortable right echelon, 
stepped down, with separation of250 feet vertically, 500 
feet laterally, and 500 feet nose-to-tail, using a racetrack 
pattern. Free cruise may be utilized to maintain interval 
daring the turns (see Figure 2-8). 

2.6.1.3 Tanker Orbit Formation Option 2. Tanker 
aircraft shall maintain a trail position, stepped down, 
with separation of 500 feet vertically and up to one- 
half mile nose-to-tail, using a racetrack pattern. Radius 
of turn may be utilized to maintain interval and posi- 
tion during the turns. In utilizing this formation, all 
aircraft are already positioned for any en route weather 
penetration. At the flight lead’s discretion, the individ- 
ual aircraft may increase nose-to-tail separation to 1 
mile (see Figure 2-9). 

2.6.1.4 Tanker On-Course Refueling Forma- 
tion. When the final turnout of the orbit pattern onto 
the refueling track has been completed, tanker aircraft 
shall form up into either formation option 1 or 2 (Fig- 
ures 2-8 and 2-9) as briefed, crossing the ARCP at 
ARCT. It is imperative that tankers maintain forma- 
tion during rendezvous to enable receivers to identify 
their respective tankers. 
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TOP VIEW 

SIDE VIEW 

Fip 2-8. Static and On-Course Air Refueling Formation option 1 
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TOP VIEW 

#I 

* 

I 
’ #2 

* 
I/Z NM 

’ #3 

Yk 
t 

SIDE VIEW 

NlU 

Figun 2-9. Static and On-Course Air Refbeling Formation Option 2 
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2.6.1.5 En Route Weether Penetrations 

1. When an outboard en mute weather penetration 
is anticipated, the tanker force commander shall di- 
rect the tankers into a trail formation, stepped down 
with l-mile interval between tankers, using air-to- 
air tacan and radar. 

2. The tanker force commander shall assign indi- 
vidual tanker altitudes, using maximum separation 
compatible with block altitude assignments. Mini- 
mum vertical separation between tankers shall be 
500 feet. 

3. Individual tanker aircraft commanders shall ac- 
knowledge altitude assignments and repoit in 
position at assigned altitude. 

4. The No. 1 tanker aimraft commander shall re- 
port all heading and true aimpeed changes, and 
receive acknowledgment from individual tankers in 
the formation. 

5. When an inbound weather penetration is antici- 
pated, the tanker force commander shall direct the 
tanker force into a nail formatiom stepped up, with 
l-mile intetval between tankers, using air-to-air ta- 
can and radar and, following the procedure set forth 
in items 2,3, and 4. A stepped-up trail formation is 
de&able when approaching destination to facilitate 
individual instrument approaches. 

2.6.2 Emergency Weathw Ponetuatlon During 
Refueling (Whlb in Fwmation 0pthx1 0%~). In- 
flightrefuelingshallnotbeconductedinIFRconditions. 
In the event the tanker formation encountess weather 
that requires penetration while conducting refueling, the 
MC shall give a 2-minute warning before executing 
emetgency weather penetration procedures (see Figure 
2-10). 

Upon receipt of the command of execution for 
weather penetration, the following shall be used 

1. All receiver aircratl shall remain engaged. If a 
disconnect occurs, the receiver shall maintain for- 
mation with his respective tanker. 

2. The lead tanker shall initiate one-half standard- 
rate 60’ turn to the left. This change in heading 
shall be held 2 minutes, then the original heading 
shall be resumed. The No. 5 tanker shall execute 
the same type of procedure except that the turn 
shall be to the right. 
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3. The No. 2 tanker shall delay 10 seconds, then 
execute a one-half standard-rate 30° turn to the left. 
This change in heading shall be held 1 minute, then 
the original heading shall be resumed. The No. 4 
tanker shall execute the same type of procedure ex- 
cept that the hum shall be to the right. 

4. The No. 3 tanker shall maintain a heading 
straight ahead. 

5. Radar shall be utilized for station-keeping during 
the remainder of the weather penetration. 

Depending on the various tlight conditions, the re- 
ceiver flight leader may elect not to accompany the 
tankers into adverse weather. In this event, the re- 
ceiver flight leader shall notify the RAC to execute 
receiver disconnect. Upon disconnect, the reoeiver air- 
craft shall clear the tanker, remain on the refoeliig 
frequency, and climb straight ahead into visual flight 
rules (VPR) conditions. The RC shall, upon request, 
provide the necessary vectors to the receivers to estab- 
lish them on a common tract. Range information shall 
be provided between sections with respect to the re 
ceiver flight leader. To accomplish this, the receiver 
aircraft (both aircraft in each section) shall set the as- 
signed Mode 3 codes. 

The RAC and the receiver flight may elect to exe- 
cute a 180° tum prior to entering adverse weather, 
completing the refueling in a static orbit under VPR 
conditions. 

2.7 WiGWT OREM~QWS 

Night refueling is performed in essentially the same 
manner as during day refieling. All pmcedutes will be 
in accordance with this manual and the current 
NAVAIR Ol-75GAA-1 (KC-13OF/C-130F) and cur- 
rent NAVAIR Ol-75GAG-1 (KC-130R) series public- 
ations. Night vision goggle procedures for fixed-wing/ 
rotary-wing operations shall consult the KC-130 Tacti- 
cal Manual and MC0 P3500.17/MCO P3500.5 for 
standard operating procedures. 

2.6 lEwfWGEWCv RESCUE CAPA.BlblTlES 

During transoceanic air refueling missions, the 
movement control o&er will ensure that a search and 
air rescue @AR) contiguted aircraft is available. Al- 
though the KC-130 is not configured for SAR 
missions, it can assist in locating a downed receiver 
and delivering a Mark VII rat?. 
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The basic problem in rendering assistance to per- 
sonnel down at sea is locating their position and then 
keeping them in sight during the required maneuver- 
ing of the KC-130 prior to making the drop of the 
Mark VII. The commander of the rescue ainxafl 
should direct all off-duty crewmembers and as many 
passengers as may be available to maintain a lookout 
for the downed pilot. Once sighted, it @ important that 
the person or persons discovering the position of the 
downed crew(s) maintain visual contact giving verbal 
directions to effect the rendezvous. Abrupt movement 

of the rescue aimratl at this point may cause the look- 
out to lose sight of downed personnel. A suggested 
method for effecting rendezvous would be to follow 
the vectors given by the downed pilot, who would be 
using his survival radio. If after visual contact with the 
rescue aircraft the downed crew(s) for any reason sus- 
pect(s) that the rescue airch has lost sight of them, 
they should signal by any available means. A Mark 
VII raft shall be carried aboard the KC-130 when air 
retWing over water. A description of the h4ark VII 
raftanditscontentsarecoveredinNAVAIR13-l-6.1. 
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60” LEFT (2 MIN.) 

DELAY 10 SEC. THEN 
30’ RIGHT (1 MIN. ) 

I 

4” 4 

I 
I 

60” RIGHT (2 MIN.) 

Penetration procedure to be 
used only when a weather 
penetration is required when 
conducting refueling. 

Figure 2-10. Emergency Weather Penetration Rocedmss (Formation Option 1) 
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CHAPTER 3 

Tactical Tanker Capabilities and 
Procedures 

3.1 GENERAL 

The aerial refueling capability of tactical tankers is 
twofold: to refuel aircraft in an emergency situation 
and to extend the combat radii of strike aircraft. To 
utilize fully this capabiiity, strike leadem and receiver 
pilots rnnst be aware of and understand tanker aircraft 
limitations and operation. At the present time, there 
are three tp of arriez aircraft capable of serving as 

1 tankers: the S-3, A-6, and A-7. This chapter will dis- 
cuss the refueling components of these aircraft and the 
overall concept of refueling procedures. 

Detailed tanker and receiver capabilities, flight 
characteristics, rendezvous techniques, and pilot tech- 
niques for drogue engagement/disengagement are 
promulgated in the appropriate aircraft NATOPS 
flight manual. 

Basic carrier air refueling procedures ate promul- 
gated in the CV NATOPS Manual (NAVAIR 
00-SOT-109 Detailed procedures for individual carri- 
ers sre promulgated in each carrier’s air operations 
manual. 

Shore-based air refueling procedures shall be in ac- 
cordance with this manual and applicable directives of 
cognhnt type and unit commanders. 

3.2 EXTERNAL AERIAL REFUELING STORES 

The extanally carried D-704 aerial refueling store 
(Figure 3-1) enables the S-3 and A-6 aircraft to serve 
as tankers. The 700-pound (empty weight) store con- 
tains a 300-g&m fuel cell, a selfazr&ned hydraulic 
system operated by a cm-ant-speed ram-air turbine- 
driven hydraulic pump, a hydraulically driven fuel 
pump and hose reel assembly, and 50 feet of refueling 
hose, with an attached drogue measuring 2 feet in di- 
ameter. White rings mark the hose every 2 feet for the 
last 20 feet to be unreeled. The store transfers 180 
gpmataprgsureof35to55po~dspersquareinch 
@si). The operational envelope of the store with the 

drogue extended or extending is limited to 300 KIAS 
or 0.80 Mach, whichever is lower, at altitudes f&n 
sea level to 35,000 feet. Maximum speed for retracting 
the drogue is 250 KIAS. At the aft end of the refueling 
store are two lights: amber (left side) and green (right 
side). The amber light illuminate-s when the hose is ex- 
tended, indicating that the receiver aircraft may now 
engage the drogue. After engagement, the receiver air- 
craft must move forward from 3 to 6 feet until the 
amber light goes out. Ilhun’ination of the green light 
indicates that fuel is flowing from the tanker to the re- 
ceiver. The intensity of these lights can be controlled 
for day and night operations. 

3.3 DESCRIPTION OF TACTICAL TANKER 
SYSTEMS 

3.3.1 KA-GD Tanker. The KAdD tanker can con- 
duct refueling operations at altitudes up to 35,COO feet, 
at indicated airspeeds of 220 to 32Oknots, with a desired 
airspeed of 250 to 270 KIAS. It is capable of transferring 
23,300 pounds of fuel when carrying 5 external drop 
tanks. 

The tanker package is located in the aft equipment 
compartment and consists of a drogue 26 inches in di- 
ameter and 55 feet of hose marked every 10 feet with 
a white band 1 foot in length. When retracted, the 
drogue is housed in a faired canister protruding from 
the lower portion of the fuselage. The store is capable 
of ha&erring up to approximately 350 gpm, depend- 
ing upon the receiver aircraft’s acceptance rate. 

Lighting consists of normal navigation wingtip 
lights, fuselage formation lights, a white tail light, and 
a green anticollision light on the vertical stabilizer. In 
addition, there are two sets of red, amber, and green 
advisory lights (one set located on each side of the 
canister), a green &collision light mounted under the 
nose, and one amber light mounted at the aft end of 
each outboard pylon as shown in Figure 3-2. The in- 
tensity of the advisory light can be controlled for day 
or night operation. Amber advisory lights indicate to 
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Figure 3-l. Aerial Refueling Store 

the receiver pilot that the hose is extended to full trail 
and ready for engagement. 

Should the receiver aircraft attempt to dis- 
engage under these conditions without prior 
approval of the tanket pilot, damage to both 
aitctaft is possible. 

If refueling is attempted without the amber 
advisory lights illuminated ot with a fuel 
transfet failure, ensure that the receiver ait- 
craft engages and disengages the drogue 
only when cleared by the tanker pilot. 

The ambct light will go out when the receiver air- 
craft engages and commences pushing in the hose. 
The hose must be pushed in 5 feet to begin fuel ttans- 
fet and will stop fuel transfer if the hose is pushed in 
mote than 25 feet. The green advisory lights will 
illuminate when tmnsfet begins and will go out when 
transfer stops. 
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I REFUELING - I 
SlGNAL 
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DROGVE - MAIN TANKER 
REFUELING PACKAGE 

DROGVE STOWAGE 

BVDDY STORE (D-704/314001 

Figure 3-2. KA-6D Ait Refueling System 

3-3 ORIGINAL 



If the ted advisory lights illminate or if 
fuel ot hydraulic fluid is observed leaking 
from the aft refueling bay, immediately in- 
form the tanker aircraft. 

3.3.2 A-6 With External Refueling Stores. The 
A-6 may carry up to 16,000 pounds of fuel intemally, 
2,000 pads in the refueling store, plus 2,OCO pounds 
in each of 4 drop tanks, for a total of 26,000 pounds. All 
but 3,600 pounds may be transferred to receiver aircraft. 
The rate of transfa of fuel to the refueling store is 
sufficient to ensure uninterrupted fuel transfer during 
refuellmg operations. The refueling store is suspended 
ftom the centerline station of the tanker. 

In addition to the standard formation and position 
lights, two pylon lights are available on the tanker, one 
in the aft end of each outboard pylon. The brilliance of 
these lights is controlled in conjunction with the refu- 
eling lights on the store. 

3.3.3 S-3 With External Refueling Stores. The 
s-3 tankettnay carty 13,100 pounds of foe1 internally, 
2,000 pounds in one store, plus 2,000 pounds in one 
extemaldropfotatotalof 17,lOOpounds. ?krothowand 
pounds is unavailable for transfer. Any fuel transferred 
from either the wings or the extemal drop tanks goes 
directly to the fuselage fuel cells and similarly becanes 
available. Therateof fueltransferfromtheextemaldrop 
tanks to the D-704 approximately equals the rate at 
which the D-704 can fuel receiver aircraft The normal 
configurationisabuddystoreontheleftwingpylonand 
an external store on the right wing pylon. 

A comparison of tanker capabilities is presented in 
Figure 3-3. 

NAVAIR 00-8OT-110 

3.3.4 Lighting. Au tactical tanker aircraft should 
display a green anticolliiion light. 

3.4 AIR REFUELING BRIEFING 

Prior to each mission, the following items shall be 
briefed (as applicable): 

1. Type refueling (on course or static) 

2. Tanker station 

3. Tanker communications (frequencies and prcce- 
chrrrs) 

4. Tank= and receiver call signs and modex 

5. Tanker on station time 

6. Rendezvous 

7. Formation 

8. Refueling procedures 

9. Detaching procedures 

10. Total amount of fuel available for transfer con- 
sidering tanker recovery time 

11. Receiver fuel requirements 

12. Alternate refueling plans 

13. Revisions for spare tanker. 

3.5 RENDEZVOUS 

There ate three basic trpes of rendezvous: tacan 
circling, mnning, and geographic. Various aids are 
available to assist aircraft in locating the tanker: UHF/ 

MAX FUEL CARRIED (POUNDS) FUEL NOT STORE 
_ AVAIL FOR LOCATION 

A/C INT EXT STORE TRANSFER 

A-6 16,000 W33 2,~ 3,600 centcrliie 

IL&6D 16,000 10,000 2,700 Fuselage 

I- s-3 13,100 2,~ 2wJ w33J win8 station 
N10102 

Figure 3-3. Tanker Capabilities 
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automatic direction finder (ADF), air-to-air tacan 
ranging, and surface and airborne radars. 

3.5.1 Rendezvous Safety 

1. Avoid area aft of tanker dormg rendezvous. 

2. While rendezvousing on the tanker, pilots .shaU 
be alert for other aircraft in the vicinity of the 
tank@. 

3.6 REFUELING OPERATIONS 

3.6.1 Training and Refresher Refueling 

3.6.1.1 Prior to Refueling (KA-6) 

Note 

After the turbine has been unfeathered and 
the drogue extended, the flight leader shall 
check the buddy store for evidence of hy- 
draulic fluid leaks. If there is any evidence 
of hydraulic fluid l&g from the store, 
the drogue should be retracted im- 
mediately. 

3.6.1.3 Refueling (All Tanker Aircraft) 

1. The tanket pilot, as leader of the refueling for- 
mation, has the primary responsibility for 
maintaining a good lookout for other aircraft, al- 
though other members of the flight are responsible 
for assistbig to the maximum extent possible. 

1. The receiver aircraft shall rendezvous in echelon 
*beamthetanker,ensoringthattheareaaftofthe 
tanket is clear. Upon a signal from the flight leader, 
the tanker should stream the drogue. 

2. Receiver pilots shall place any forward-looking 
radar on standby, lower helmet visor, and position 
necessary cockpit switches for receiving fuel. 

2. Aftet drogue extension, the flight leadez should 
move the flight to a position *beam the drogue. 

3. Recommended refueling speed range is 250 to 
270 KIAS; however, type, gross weight, and con- 
figuration of receiver aircraft may govern the 
refueling speed. The flight leader should advise the 
tanker pilot if a change in speed is tqdred. 

3.6.1.2 Prior to Refueling (Buddy Store) 

3. The fust receiver aircraft shalI detach and move 
into position 10 to 20 feet behind and slightly 
below the dtogue only after the lower rotating tea- 
con ha.9 been tmned off. Observe the ambet light on 
the tanker, indicating that the drogue may be en- 
gaged. If the amber light is not on, advise the tanker 
pilot. Do not engage the drogue with the amber 
light out unless cleared to do so by the tanket pilot. 
Techniques for engaging the drogue are discussed 
in NATOPS flight manuals for applicable type air- 
ctaft. 

1. The receiver aircraft shall rendezvous in echelon 
&am the tanket, ensuring that the area aft of the 
tat&et is clear. The flight leader’s position shall be 
abeam the tank13 with at least 200 feet separation 
for safety in the event a turbine blade should fly off 
during unfeathering. 

2. WhenthelVndezvousiscompletedandtheareaaft 
ofthetankerisclear~theflightleadershallgivethe 
“dtogue extend” signal. Upon receiving this signal, 
the tanker pilot should unf& the turbii. 

4. Cl- speed should be 3 to 5 knots. After en- 
gaging the dtogue, continue to push the hose in 
until the ambet light is out (about 5 to 8 feet). The 
green light on the tank- will illuminate only during 
fuel ttansfa. 

5. The receiver should maintain a position so that if 
some opening between the tanker and. the receiver 
occurs, transfa will not be intermpted. This posi- 
tion should also be along the natural trail position 
of the hose. The hose most be keut centered sliahtlv 

3. The flight leader shall indicate by a “thumbs-up” 
or “thumbsdown” whether or not the hrrbine is un- 
feathered. If the turbine does not unfeather, the 
tanket shall secute the store and not make further 
attempts to unfeathw unless failure to provide fuel 
would place receive aircraft in jeopardy. 

4. Iftheturbineunfeathersonthefmt*~~the 
tanker should respond to the thumbs-up signal of 
the flight leader by extending the drogue. 

- , 
above the lip of the fairing. 

6. In the event sufficient foe1 is transferred to de- 
plete the auxiliary tank/buddy store of the tanket, 
the green transfet light wilI illuminate intermittently 
as fuel becomes available. If the receiver aircraft re- 
quires additional fuel, he may remain plugged in or 
back out, at his discretion, until the tanket is able to 
handa mote fuel into the refueling package. 
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3.6.1.4 Disengagement Procedures(AllTanker 
Aircraft) 

1. TO disengage from the drogue, the teCeiver pilot 
should return the drogue to the position at which it 
was first engaged and then establish a slow opening 
rate by reduction of power. The use of speedbrakes 
is not recommended. Backing out should be done 
slowly and directly aft of the natural drogue trail 
position with no vertical or lateral motion A slight 
tug will be felt as the probe and drogue disengage. 
In the event the receiver aircraft is not in the proper 
position to disengage, the drogue may whip vio- 
lently and damage either the receiver or tanker 
aircraft. The receiver probe may be bent or broken 
or the tanker drogue may be damaged by improper 
disengagement techniques. The receiver should not 
move away from the drogue until all members of 
the flight are sighted. To facilitate this, it is neces- 
saty that all flightmembers properly maintain their 
position in echelon The call “Clear” shall be trans- 
mitted when the aircraft is well clear of the area 
behind the drogue. 

2. In order to supervise the refueling, the flight 
leaders, after disengagement, should move to the 
side of the tar&et opposite to that which was used 
for standby. After the flight leader is clear of the 
drogue, the No. 2 man in the flight will move into 
position and make his plug-in. Upon completion of 
refueling, he should disengage and join the leader 
in loose echelon. 

3. Emergency breakaway action by the receiver 
aircraft may become necessary because of difftcul- 
ties in either tanker or receiver aircraft. Emergency 
breakaway may be signaled by the transmission 
“breakaway-breakaway,” or by illumination of the 
lower green anticollision lights. The receiver air- 
craft should make an expeditious return to the 
normal disconnect position and disengage without 
delay, using the normal disconnect procedures. If 
normal disconnect procedures are followed, the 
complicating tesults of damage to the tanker and/or 
receiver aircraft can be avoided. In an extreme situ- 
ation, it may be necessary for the tanker to add 
power and accomplish the emergency breakaway 
by pulling ahead. 

3.6.2 Mission Refueling. During fleet operations 
where refueling becomes apart of daily flight operations 
or in tactical situations where refueling becomes a ne- 
cessity because of combat action, combat damage, or 
othet such emergencies, routine briefmgs prior to refu- 
eling arenot possible. Theproceduresandsi~sprom- 
ulgated for training and refresher fueling may therefore 
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be amended as required to enhance efftciency and to 
meet the requirements of the given situation. In these 
circumstances, the individual briefmg items covered in 
paragraph 3.4, AIR REFUELING BRIEFING, should 
be standardized wherever possible. Periodic briefings 
covering all these items must be held often enough to 
ensure that all pilots understand and are thoroughly 
familiar with the established procedures. Any deviation 
from standardized procedures must be the subject of a 
briefing prior to the mission. Cognizant commanders 
should ensure that amendments and standardization of 
ptocedutes do not compromise safety. 

3.6.3 Night Refueling. Nightrefueling is performed 
inessentiaUythesamemannerasdurmgtheday.The 
tendency in night air refueling is for the receiver to start 
the approach too far aft. This compounds the already 
difftcult problem of judging relative motion at night and 
contributes to the possibility of a high closure rate. 

Light configurations shall be in accordance with 
NATOPS; however, the receiver pilot should request 
adjustment of the tanker lights whenever necessary to 
meet his requirements. 

3.6.4 Aerial Refueling Hazards 

1. Tanker or drogue streaming fuel or hydraulic 
fluid - An engagement should not be attempted 
and the tanket shall be informed by the receiver. 

2. Oscillating drogue - Caused by ripped canopy 
on basket rim, usually tanker altitude, or air turbu- 
lence. Tanker can possibly change altitude/airspeed 
or cycle drogue to minimize effects. 

3. Misaligned initial approach position requires 
radical corrections to effect engagement. Receiver 
aircraft may strike with drogue or hook the hose 
with refueling probe. 

4. Excessive engagement speed - Last minute COT- 
rections have to be more abrupt, and the possibility 
exists that excessive hose whip upon engagement will 
break probedrogue coupling connection 

5. Misaligned at high closure speeds - The 
dtogue may contact radome, nose section, canopy, 
etc., and cause damage. If the rogue is missed, re- 
main clear of the drogue and back straight out until 
the drogue is in sight. Avoid looking up and/or back 
for the drogue since this may cause inadvertent 
back pressure on the stick and result in a climb into 
the dtogue ot tanker aircraft. Instead, use the tanker 
as * reference until safely aft of the drogue. 
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It isnewssarytobackshaightdowntopre- 
elude aircraft and dmgue contact OT en- 
tanglement with aircmft protrwions. 

6. Too slow an engagement speed - Induced 
drogue oscillations with immediate danger to re- 
ceiver aircraft w&screen and canopy. Difficulty 
may be experienced in properly seating the probe in 
the dtogue. 

7. Excessive disengagement speed - Possible sep- 
aration of hose and dtogne assembly from the 
tanka. 

8. MisaIignm.at on disengagement will result in 
drogue whip and possible equipment damage. 

3.6.5 Communication. The amount of active radio 
communications between aircraft engaged in aerial re- 
fueling is dependent upon the degree of trainiig. A 
moderate number of radio transmissions may be re- 

quired during initial training, but after tmining has pro- 
gressed to a point where pilots are proficient, radio 
transmissions are unnecesay and undesirable. The 
voice transmissions required (if necessary) by receiver 
aircraft are “stabilize@contact,” “contact,” “clear,” 
and “breakaway.” See Figure 3-4 for hand signals. 

3.6.6 Completion of Refueling. When the last 
member of the receiver flight has completed refueling 
and has cleared the area aft of the tanket, the flight leader 
shall monitor the retraction and stowing of the drogue 
and feathering of the h&ii of the buddy store. The 
flight leader shall signal the tanker pilot when he is 
cleared to retract the drogue, and signal when the store 
is secured. 

Separation of the receiver flight and the tanker may 
be accomplished by either element commencing a turn 
away from the refueling course and either or both 
changing altitude. Both the flight leader and the tanker 
pilot must understand the procedures to be used, and a 
course and altitude differential should be obtained by 
each. During departure, a careful lookout should be 
maintained to avoid other tankers or flights. 

DAY NIGHT MEANING 

Closed fist, thumb moved to 
mouth plus hand signaled 
number. 

Flash external lights once for 
each 1,000 pounds. 

Receiver requests - - - - - - - - - 
thousand pounds of fuel. 

One-finger turnup. 

Coneshaped hand, fingers 
aft. moved aft. 

Circular flashlight motion. 

Extend probe, probe light on. 

Unfeather D-704 prop. 

Extend drogue. 

Thumbs up. 

Green light out, amber light 
on. 

Circular flashlight motion. 

Same as day. 

Cleared to tank. 

Programmed/requested fuel 
was delivered. 

Lower anticollision lights 
coming on during tanking. 

Same as day. Emergency breakaway. 

Coneshaped hand, fingers 
forward, moved forward. 

Stow probe, secure probe 
light. 

Retract drogue. 

Thumbs up. 

Wave “byebye.” 

Circular flashlight motion. 

Anticollision lights on. 

D-704 secured/drogue stowed. 

Cleared to detach. 

Figure 3-4. Visual Signals 
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and Procedures 

4.1 GENERAL 

This chapter provides a description of the KC-135 
and KC-10 refueling system, differences in U.S. Air 
Force (USAF) rendezvous procedures, and specific 
aerial refueling operational procedures. This chapter is 
extracted from current USAF publications; differences 
between standard formations, voice repats, or proce- 
dures established by other portions of this manual 
should be noted. 

4.2 DESCRIPTIONS OF TANKER SYSTEMS 

4.2.1 KC-135 Systems. The KC-135 is normally 
configured with a single flyable boom; however, this 
may be modified by the incorporation of a standard 
drogue. 

4.2.1.1 KC-135 Boom System. The KC-135 fly- 
able boom extends to preset limits that control receiver 
director lights. 

1.2.1.1 .l Boom Envelope Limits. The air refuel- 
ng boom envelope is the operational limits dictated by 
he aerodynamic control authority of the boom. As long 
s the receiver is positioned inside the limits, contact can 
ae held despite rolling, yawing, or pitching. The enve- 
ape limits are set well within the mechanical limits of 
he boom so that disconnect will normally take place 
xzfore any structural damage occurs (Figure 4-l). 

Approaching boom limits at relatively high 
velocity can cause structural damage as a 
result of an inability to disconnect because 
of binding action of the boom nozzle. 

Note 

The boom operator will disconnect when 
10“ left or right azimuth is exceeded. 

4.2.1.1.2 Receiver Director Lights. Receiver di- 
rector lights (Figure 4-2) are on the bottom of the 
fuselage between the nox landing gear and the main 
landing gear. They consist of two rows of lights: the left 
row for elevation and the right row for telescoping. The 
triangu!.ar-shaped panels are for elevation and the rec- 
tangular-shaped panels are for forward and back move- 
ment. The elevation lights consist of five colored panels 
with a green stripe, green and red colors, and two 
ill&ted letters “D” and “U” for down and up, respec- 
tively. Background lights are located behind the pan.&. 
The colored panels are ilhm&ated by lights that are 
controlled by boom elevation during contact made. On 
the telescoping side, the colored panels are not 
illuminated by background lights. There is an 
illuminated white panel between each panel to serve as 
a reference. The letter “A” for aft and “F” for forward 
augment the colored panels on the telescope side. The 
receiver pilot director lights will remain illuminated and 
follow boom movements in both the contact made and 
disconnect conditions. There are no lights for azimuth 
position. A fluorescent yellow stripe on the bottom 
center of the tanker fuselage may be wed as a centerline 
reference by the pilot. The director lights do not give 
true vertical and horizontal information. The up and 
down lights change because of angular movement of the 
boom, the fore and aft lights change because of in and 
out movements of the boom. The axis of the director 
light system is inclined at ‘a 30’ angle to the tanker 
fuselage. This angle causes an interaction in both lights 
when a true vertical or horizontal movement is made by 
the receiver. For example, flying straight forward while 
in contact will cause the boom to comprtxs and al= 
increase its angle with the tanker fuselage. The lights 
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Figure 4-1. KC-135 BoomEnvelope Liits 

will show that the aircraft is flying forward and down. 
f a true up movement is made, the boom will compress 
md also decrease its angle with the tanker fuselage 
:iving a combiid up and forward indication from the 
~ghts. When this interactionbetweenthelights isunder- 
:tocd, it can be used to the receiver pilot’s advantage in 
naintaining position. Small forward and aft corrections 
:an be made with little or no power change by moving 
rertically. The receiver pilot director lights will remain 
lhrmhted and follow boom movements in both the 
:ontact made and disconnect conditions. 

order not to engage the hose at an excessive 
closure rate, to do so could result in a bro- 
ken hose/probe condition. 

4.2.1.2 KC-135 Drogue System. The drogue kit 
uses a standard drogw/coupling attached to the tele- 
scoping portion of the boom via a g-foot length of hose. 

There is no hose response with this system 
Receiver aircraft should exercise extreme 
caution duriig the engagement phase in 

The KC-135 will transfer fuel at the maximum rate 
possible. Actual transfer rates are governed by the 
fuel-flow capability of the receiver system. 

Optimum altitudes and airspeeds for refuelii oper- 
ations should normally be those prescribed for 
optimum operation of receiver aircraft 0T aerodynamic 
load restrictions on the receiver probe. 

4.2.2 KC-10 System. The KC-10 is a tanker/ cargo 
aircraft with both boom and two hose reel systems 
(Figure 4-3). A centerline hose reel system is perma- 
nently installed in a compartment on the starboard side 
of the boom operator viewing window. A wing aerial 
refueling pod system (WARPS) consists of pods that can 
bemounted to each wingtip. Total fuel offload capability 
of the aircraft is approximately 300,ocO pounds. 
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Figure 4-3. KC-10 Centerline Drogue Refueling Envelope (Showing Engine Thrustlines) 
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4.2.2.1 KC-10 Boom System 

4.2.2.1.1 Boom Envelope Limits. The KC-10 
bean limits are shown in Figure 4-4. 

a. Pilot Director Lights. The pilot director lights 
(Figure 4-S) consist of two rows of lights located for- 
ward of the wing root. Relative elevation position is 
provided by the left row; the right row provides tele- 
scoping position. The elevation row contains one 
green, two amber, and two red triangular panels and 
two white letters: “U” at the forward end for up and 
“D” at the aft end for down. The colored panels and 
letters are dimly illuminated by background lights. 
The telescoping row contains one green, two amber, 
two red, and four white rectangular panels and two 

white letters: “A” at the forward end for aft and “F” : 
the aft end for forward. The colored panels are nc 
background lighted; however, the letter at each end ( 
the row is dimly illuminated. Separation is provide 
by the white panels. The pilot director lights automat 
ally adjust to the size of refueling envelope for eat 
receiver and provide guidance during contact and dii 
connect. 

To provide more response time, the appropriat 
panel and letter are ilh&nated in anticipation of IL 
ceiver movement. The director lights provid 
commands based on both receiver position and rate c 
movement. With rapid motions of the receiver, th 
lights can show a correction required even though th 
receiver is in the center of the envelope. The red pane 

Figure 4-4. KC-10 Boom Envelope Liits NW 
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Figure 4-5. KC-10 Pilot Director Lights NlW92 
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and letter at the ends of each row can be illuminated 
by the boom operator to aid the receiver in attaining 
the contact position. 

b. Disconnect KC-IO. The KC-10 aerial refueling 
boom is controlled by a digital fly-by-wire system 
Certain failure conditions of this system may cause 
one or more axes of the boom control system to be- 
come inoperative. Should this occur, the boom 
operatwmay not be able to maneuver the boom to 
avoid striking the receiver aircraft. In this situation, 
the boom operator will issue instructions to direct the 
receiver to a position where a safe disconnect CM be 
effected 

When notified that a KC-10 boom flight 
control system failure has occurred, do not 
initiate a disconnect unless directed by the 
boom operator. 

Follow explicitly the boom operator’s instruction. 
To reduce the probability of the boom strike after dis- 
connect, it may be necessary to remain in a stabilized 
position to allow for aerodynamic faring of the boom 
control surfaces. 

Another feature of the KC-10 is the independent 
disconnect system. This system allows the KC-10 
boom operator to obtain a disconnect even when the 
receiver’s toggles remain in the latched position. This 
system should be used in lieu of the brute force dis- 
:onnect. 

4.2.2.2 Centerline System. Thehose on the center- 
line system is 80 feet in length with approximately 70 
feet of hose trailed. The hose is marked in lo-foot 
intervals with a 12-&h white band. The fuel flow area 
is marked by 12-inch white bands at 5-foot intervals. 
The fuel flow initiation position, the recommended re- 
fueling position, and the inner limit position are each 
marked by a 24-inch white stripe. The fueling range is 
approximately 5 feet from full trail for 35 feet. The 
drogue is 26 inches in diameter and has small lights for 
drogue illumina tion at night. There is also a hose flood- 
light that illtites the hose exit area. Three signal 
lights (red, amber, green) that show the status of the reel 
system are located on the fuselage aft of the drogue 
stowage tube. A steady red light indicates that the hy- 
draulic pressure is too low for hose reel operation. A 
flashing red light, controlled by the boom operator, is an 
emergency signal to the receiver to break away from the 
tanker. A steady amber light indicates the hose is in full 
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trail position and the system is ready for contact. A 
flashing amber light indicates the hose has been pushed 
in past the inner fuel flow limit. A green signal ligh 
indicates that fuel is flowing (Figures 4-6 and 4-7). The 
centerline hose reel has the capability to transfer fuel a 
the rate of 600 gpm. See Figure 4-8 for drogue visua 
signals. 

4.2.2.3 Wing Aerial Refueling Pod System 
(WARPS). The WARP system consists of one exter. 
nally mounted hose and drogue pod located on tht 
underside of each wing near the wingtip. The hose is 7! 
feet in length with approximately 74 feet trailed. Tht 
hose is white and is marked by blackbands (Figure 4-9) 
The fuel flow initiation and the inner limit position arc 
each marked by 24-inch black bands. The fueling range 
is approximately 5 feet from full trail for 18 feet. The 
first band is 24 inches wide and indicates the fuel flea 
initiation position. The next 3 bands are 4.5 feet apar 
and define the refueling envelope. The next band is 24 
inches wide and signifies the inner limit. The rest of th< 
markings are at lo-foot intervals as an aid to the boon 
operator. Three red guidelines are provided at eact 
wingpod location to aid with alignment prior to contact 
The drogue has small lights attached that illuminate it al 
night. A floodlight also illuminates the hose exit area 
Red, amber, and green signal lights (Figure 4-10) an 
located on the underside of the aft tailcone fairing. A 
steady red light indicates that the pals are not ready fa 
contact. If incontact, it indicates a malfunction with the 
pal. A flashiig red light is an emergency signal to tht 
receiver to break away from the tanker. A steady arnbel 
light indicates that the hose is in trail and is ready fa 
contact. A flashing amber light indicates that the hose 
has been pushed in to 5 1 feet and that the inner limit (48 
feet) is being approached. 

When the hose is pushed in to approxi- 
mately 46-foot trail, the takeup system 
stops and a “dead” hose will result. A loop 
could form that could strike the receiver 
aircraft. 

A steady green light indicates that fuel is being 
transferred at a rate of 50 gpm or greater. The signal 
light goes out and fuel transfer is stopped if the hose is 
moved out of the refueling range. When the hose is re- 
hmxxl to the fueling range, fuel transfer will resume 
and the green light will come back on. The pods have 
the capability to offload fuel at the rate of 400 gpm. 
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N7/85 

Figure 4-6. KC-10 Hose/Drogue Signal Lights 

PARADROGUE 

Figure 4-7. KC-10 Hose/Drogue Marldngs 
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MEANING 

1. Tanker ready for contact.* 

2. Fuel offload complete. 

3. Hose pushed in beyond fuel flow range 
Lzy$fr probe tip beneath the refueling 

SIGNAL 

Hose in trail with ready light on steady (amber). 

Fuel flow light off (green). 

Flashing amber light. 

4. Tanker aerial refueling system inoperative. Drogue stowed, no lights. 

5. Hydraulic pressure too low for hose reel Steady red signal light (hose might be either trailed 
operation. or stowed). 

6. Tanker request for disconnect. Receiver All three signal lights on. Green steady, amber and 
return to precontact position. red flashing. 

7. System malfunction. Receiver check air Drogue stowed. All three signal lights on. Green 
refueling systems. steady, amber and red flashing. 

8. Emergency breakaway. Flashing red signal. 

9. Receiver emergency fuel shortage exists.** Receiver rocks wings or shows steady light. 

*Receiver(s) in the observation position will move behind the drogue in their briefed sequence 
only after ensuring that the system ready light (amber) is on steady and the preceding receiver 
has cleared the tanker. 

**If fuel shortage exists at times other than scheduled air refueling, the receiver should be 
positioned so the signal can be se& from the tanker cockpit. 

Figure 4-8. KC-10 Drogoe Visual Signals 

4.3 WEATHER MINIMUMS 

Rendezvous closure will not be continued inside 
l-run range unless visual contact is established with 
the tanker(e). Air refoermg will not be continued when 
in-flight visibility is determined insofficient for safe 
air refdiig operations. 

4.4 COMMUNICATIONS 

Emission option 2 will be used as the mxmal ren- 
dezvous and air refueling pmcedure. Emission option 
2,3, or 4 procedures do not preclude verbal commoni- 
cations for safety of flight situations or to ensure 
mission success. Radio calls are summarized in Figure 
4-11. 

Unless directed otherwise, communication capabii- 
ity between tankezs and receivers will be maintaii 

durmg all rendezvous and air refueling operations. 
Voice transtnis&m, however, will be held to an abso- 
lute minimum in a.x&ance with the emission option 
b&g wed. 

All crewmembers most be thoroughly familiar with 
all required oral, vima.& and electronic means of com- 
muoications. Strict radio discipline most be adhered to 
at all times. Calls will normally be prefaced with indi- 
vidual call signs. Tankers will begin monitoring 
designated frequencies snd will have the radar/rendez- 
vats beacon operating at least 30 minutesprior to the 
air refueling control time. The A/A tactical air naviga 
tion (tacan) will be toned to the approximate channel 
15 minutes prior to the air refueling control time un- 
less required fca navigational purposes. Receivers will 
call 15 minutes prior to the air refueling control time, 
advising the tanker(s) of call signs, any changes in 
ETA (minutes early or late), and altitude. 

ORIGINAL 
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WING POD HOSE/DROGUE SIGNAL LIGHTS/MARKINGS 

c 
WING POD HOSE POSITION AT FULL TRAIL 

APPROXIMATELY 5 Fl’ 

Figure 4-9. Wii Appmtus 
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I 

GREEN AMBER 

I 
READY LIGHTS 
Two amber lights come on 
when the drogue is in full 
trail position. They go off 
when the receiver pushes 
the drogue in approximately 
5 feet. These lights will 
flash on and off when the 
forward limit is exceeded. 

RED 

POD WARNING LIGHTS 
Two red lights are on 
whenever pod “PWR” is 
on and the hose is not 
ready for rece’Ner contact 
They remain on during the 
trailing phase and go off 
when full trail is reached. 
They will come back on 
when rewind is selected. 
They will flash when the 
boom operator energizes 
the breakaway switch if 
the hose Is in full trail or in 
refuel range. 

FUEL FLOW LIGHTS 
Two green lights come on 
steady when fuel is being 
transferred to the receiver 
aircraft. The green lights 
are controlled by a signal 
from the wing pod flow 
meter. 

Figure 4-10. Wingpad Signal Lights 
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ITEM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ACTION 

Radio set 30 minutes priorto ARCT 
(if dual radio capable) 

ISminute call 

AjA tacan set 15 minutes prior to ARCT 

Beacon positive identification 
(t applicable) 

ADF check (ii applicable) 

One-hatl through turn call (tanker) 

1 mile closure call (receiver) 

Mandatory boom operator calls 
a. Precontact call 
b. Clear receiver to contact 
c. Acknowledge contact/disconnect 
d. Verbal correction 
e. Advise receiver(s) to return to precontact for 

checklist or equipment considerations 

Mandatory receiver calls after ISminute call 
a. Visual contact established/loss to 

include overrun 
b. Precontact call 
c. When contact or disconnect is made 
d. Verbally notify boom operator prior 

to manual/emergency boom latching 
procedures 

Postair refueling report 

u 

u 

K 

K 

K 

x 

X 

E 

E 

X 

X 

:: 

X 

X 

EMISSION OPTION 

I 2 3 4 

X 1 2 

X 

X 3 

X 

t 

X 

X 

Variation may be indicated by “EMCON 2. Item 8rJQb COMM N/A.” This would mean normal 
emission option 2 procedures except the precontact call would be deleted. 

’ Radio silent. Use of other emitters is authorized unless prohibited by supported operation plans. 

* No emission (radios, Doppler, navigation transmitters, radar, IFF, exterior lighting, etc.) unless 
authorized by air tasking order, rules of engagement, operation plans, safe passenger proce- 
dures, or other mission directive. 

3 Point parallel only. 

4 KC-135 drogue air refueling contacts oniy. N 10192 

Figure 4-l 1. Fhissicm Option Commm ‘cations 
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Note 

If tankers and receivers are in contact with 
a common facility providing rendezvous 
assistance, the radio contact between the 
tankers/receivers may be delayed to accom- 
plish the rendezvous. 

The tanker will advise the receiver(s) of their call 
:ign, air refueling altitude and, if applicable, any 
hsnge in tanker timing that would affect the rendez- 
rous (in minutes early or late). 

Tanker(s) and/or receiver(s) will make an addi- 
ional radio call confirming level at the proper 
endezvous altitude if they sre not at the proper ren- 
lezvous altitude when the 15-minute prior to the 
,endezvous control time call is made. 

For all rendezvous and air refueling operations, 
ankers and receivers will normally use their individ- 
lal flight call signs unless directed otherwise in 
q3erational plans. When assured no other counit for- 
nation will be in range of or using the frequency 
md/or a discrete tactical frequency has been assigned 
o the formation, flight call signs may be abbreviated 
br clarity and brevity purposes (e.g., “RENO 
‘LIGHT . , GO ECHELON” (acknowledge) 
‘TWO” “THREE”). 

8.4.1 Mandatory Receiver Radio Calls. See 
3gure 4-l 1 for mandatory receiver radio calls. 

Except during an emergency fuel situation, 
air refueling operations will not be con- 
ducted when radio communications 
capability is lost between tanker and re- 
ceiver. If radio communications are lost or 
unreadable between the boom operator and 
receiver pilot, contacts will not be at- 
tempted. 

Note 

The receiver pilot actuaUy in control of the 
aircrsft wiU position his radio controls to 
receive only interphone and the air refuel- 
ing frequency doriig the rendezvous and 
air refueling. The receiver navigator ac- 
complishing the rendezvous may limit 
monitoring to interphone and air refueling 
frequency if the other radios prove distract- 

ing. This will prevent transmissions on 
other frequencies from blocldng pertinent 
refudiig communications. 

4.4.2 Oral Communications 

Note 

0 With the exception of the breakaway 
calls, crewmembers may shorten indi- 
vidual flight call signs by using only the 
number (e.g., Tank 11 would be 11). 

0 Normslly, the receiver leader will pro- 
ceed to the pretitact position. When 
the leader has completed refueling, sub- 
sequent receivers will move from the 
observation position as precoordinated. 

The communication requirements should be estab- 
lished prior to the flight. Normally, boom visual 
signals will be used exclusively, however, if required 
or requested by the receiver, the boom operator will 
begin communications when the receiver reaches ap- 
proximately 50 feet from the contact position. 
Direction, if required, will precede distance for re- 
ceiver to move and will be given until the receiver 
reaches the contact position (e.g., “Forward SO,” “Up 
4,” “Back 2.3. 

For emission options 1 and 2, the boom operator 
will make a precontact radio check with receiver(s) 
and the receiver(s) will acknowledge. For example, 
tanker will say “25157,” the receiver will reply “25.” 

Duriig receiver pilot demonstration of liits, when 
requested by the receiver pilot, the boom operator will 
give boom position in increments of two for the limit 
beiig demonstrated and will notify the receiver pilot 
when he is approaching the boom liits. Disconnect 
capabiiity must be demonstrated prior to performing a 
limit demonstration. 

Voice procedure for tanker manual and manual 
boom latching is as follows: 

1. Receiver briefings 

a. Tanker manual operation briefing (required 
any time tanker does not have disconnect capa- 
bility): “(Receiver call sign), the following 
contacts will be made in tanker manual opera- 
tion. Receivet air refueling system will remain 
in normal and receiver pilot must initiate all 
disconnects. (Tanker call sign) ready.” Receiver 
pilot acknowledges by stating, “(Receiver call 
sign) ready.” 
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b. Manual boom latching briefing: “(Receiver 
call sign), the following contacts will be made in 
manual boom latching and receiver pilot must in- 
itiate all disconnects. (Tanker call sign) ready.” 
Receiver pilot acknowledges by stating “(Re- 
ceiver call sign) ready.” 

Tanker crew must be notified prior to per- 
forming manual boom latching. Manual 
boom latching will only be accomplished 
for actual fuel emergency or operational ne- 
cessity. 

4.4.3 Visual Signals. Visual signals are summa- 
rized in Figures 4-8 and 4-12. Radio silent air refueling 
can be conducted by use of visual signals provided the 
following precautions and procedures are observed. 

The method, time, and place of rendezvous and 
amount of fuel to be transferred must be covered in the 
preflight briefing of each crew. The tanker will use the 
receiver director lights (red only) to aid in positioning 
the receiver. A steady red light indicates a large cor- 
rection and a flashing red light indicates a small 
correction in the direction indicated. If the need for an 
emergency breakaway occurs during radio silent air 
refueling, oral breakaway procedures will be used with 
the visual signals in Figures 4-8 and 4-12. 

4.5 LIGHTING 

4.5.1 KC-135 Lighting. While approaching the 
precontact/contact position, the boom operator can ad- 
just tanker lighting as required by the receiver pilot. 

Note 

Tankers in a cell will display the appropri- 
ate color code until the receiver(s) is/are in 
the precontact position. To further aid in 
identification, tanker position lights will be 
placed on BRIGHT and FLASHING for 
Nos. 1, 3, and 5. Position for lights for Nos. 
2 and 4 will be BRIGHT and STEADY. 
Position lights will be set prior to takeoff. 
AAer the receiver has established visual 
contact and has. closed to one-half nm in 
trail, tankers will turn position lights to 
STEADY and DIM and tnrn lower beacon 
and rendezvous beacon lights OFF. When 
receivers reach the observation position, 
tankers will turn underwing, underbody, 
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and nacelle illuminating lights to DIM. Ex- 
terior lights will then he adjusted as 
requested by the receiver pilot. 

Refer to Figure 4-13A for KC-135 exterior lighting 
and identification lighting for tanker cells. 

4.5.2 KC-10 Lighting. While accomplishing the 
rendezvous, the tanker will have specified exterior lights 
full bright to aid in visual sighting. The lights will be on 
at least 15 minutes prior to the rendezvous control time. 
After the receiver has established visual contact and has 
closed to one-half run in trail, tankers will turn strobe 
light, fuselage lights, wing flood and horizontal stabi- 
lizer lights OFF and will set position lights to STEADY 
and DIM. When the receiver reaches the observa- 
tion/precontact position, the tanker will adjust exterior 
lights as required or as requested by the receiver. The 
receiver will adjust his lights as requested by the boom 
operator. 

Refer to Figure 4-13B for KC-10 exterior lighting 
and identification lighting for tanker cells. 

4.6 EN ROUTE PROCEDURES 

4.6.1 Taxi. After engine start, check in with the 
tanker on the predetermined frequency. When ready to 
taxi, each tanker will call “(Tanker call sign) - taxiing.” 
A distance of 300 feet will be maintained between 
tankers and receivers. Tankers not scheduled to be used 
during the first air refueling will taxi and take off first. 
Spare tankers will taxi off last, if applicable. 

4.6.2 Buddy Departure. A buddy departure is ef- 
fected when the tanker(s) and receiver(s) take off from 
the same base andvisual contact is maintained. Because 
oftherequirement fora launchdelay forreceiveraircraft 
when following heavyweight tankers, receiver elements 
should launch ahead of the tanker(s). If the tanker is 
required to launch tirst for operational considerations, 
the receivers shall delay launch for appropriate wake 
turbulence considerations. Join-up may be effected in 
VRF conditions during climbout. If IFR conditions are 
anticipated, plan an en route rendezvous after level-off.’ 

During buddy takeoffs and join-ups, wake 
turbulences generated by preceding aircraft 
may create a hazard. 

4.6.3 Abo& During Takeoff. An aborting air- 
craft will make an abort call on the prebriefed common 
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SIGNAL BOOM AIR REFUELING 

1. Boom in Trail 

a Extend 10 feet 
-------_----- Ready for contact’ 

b. Fully extended 
-------------- 

1. Tanker Manual Operation Without Tanker 
Disconnect Capability. 

------------- 
c. Fully retracted 

2. Acknowledge Receiver’s MBL Signal. 
---_-_--_-__-_ 

offload complete. 

2. Boom Stowed 

a. Fully retracted 
------------- Tanker Air Refueling System Inoperative. 

b. Extended 5 feet 
-------------- 

System Malfunction, Tanker and Receiver Check Air 
Refueling Systems. 

3. Flashing Receiver 
Director Lights/Tanker Lower Rotating 
Beacon ON 

Breakaway. 

4. Receive4 Director Lights Going OUT During 
Contact 

5. Receiver Closing and Opening Receptacle Door 
When in Precontact Position 

Tanker Request for Disconnect, Receiver Return to 
Precontact Position. 

I. Manual Boom Latch. 

6. Steady Light From Receiver or Rock Wlngs2 

7. Flashing Light From Receiver Cockpit Area 

2. Acknowledge Tanker’s Manual Operation 
Without Tanker Disconnect Capability Signal 

Emergency Fuel Shortage Exists, 

InitiateToboggan Maneuver. 

’ Receivers(s) in theobservation position will movetothe precontact position in their briefed sequence 
only after ensuring that the boom is in the ready for contact position and the preceding receiver has 
cleared the tanker. The receiver will stabilize in the premntact position, then move to the contact 
position. The boom operator will not give the ready for contact signal until the preceding receiver 
has cleared the tanker. 

2 If fuel shortage occurs at times other than scheduled air refueling, the receiver should be positioned 
so the signal may be seen from the tanker cockpit. 

3 The receiver will advise the tanker of any pilot director light malfunctions/deficiencies. 

Figure 4-12. Boom Air Refueling Visual Signals and KC-135 Drogue Visual Signals 

NW,92 
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Single KC-135 tankers will display red and white. 
‘KC135 only. 

Figure 4-13. Tanker Exterior Lighting and Cell 
Identification Lighting 

frequency as soon as possible. Frequency changes will 
not be made by tanker/receivers until all aircraft in the 
same element/cell are airborne. 

4.6.4 Climb and Join-Up. Tanker climb airspeed 
schedule and cell join-up procedures will be briefed 
prior to departure. 

If a ceiling is to be encountered prior to the comple- 
tion of join-up, the tanker should level off below the 
cloud layer and maintain briefed climb airspeed. 

The receiver join-up with the tanker will be accom- 
plished on the outside of the turn or on the tanker’s left 
wing during a straight-ahead join-up. After the re- 
ceiver flight has stabilized in a formation position, the 
receiver leader will transmit the command for a cross- 
over to place the wingman on the tanker’s right wing. 

4.6.5 Cruise Formation (See Figure 4-14) 

Note 

The air refoeling formation may be 
changed from 60” right echelon, I-run 
separation, to 20” right echelon, l-mu sepa- 
ration when maneuvering airspace or 
weather conditions so dictate. In those 
cases where 20” echelon formation is used, 
all participating aircrews will be briefed. 

Receivers fly cruise formation position on the 
tanker. The leader will be on the tanker’s right wing; 
with four receivers, Nos. 1 and 2 will form on the left 
wing with Nos. 3 and 4 on the right wing. Spacing 
may be closed up during IFR or night operations. 
When air refueling is required, the other receiver(s) 
will assume the observation position. 

NAVAIR OO-60T-110 

4.6.6 Lost Wingman Procedures. In the event a 
receiver becomes lost during refueling operations or 
buddy cruise, the following procedures apply: 

1. Remain clear of the flight using briefed proce- 
dure. 

2. Notify flight leader and tanker commander of 
the situation. 

3. Attempt rejoin only after receiving clearance 
Ram the tanker and when within radar or VFR ca- 
pability. 

4.6.7 Air Abort Procedures. If a receiver aborts 
during an air refueling mission, the receiver leader will 
determine the course of action to be taken. 

4.7 RENDEZVOUS GENERAL INFORMATION 

The type of rendezvous will be dictated by mission 
requirements, weather conditions, etc. 

Note 

o Receivers complete hot armament 
checks prior to initiating rendezvous. 

l Initial visual contact between the re- 
ceiver and tanker may be enhanced, 
in-flight weather conditions permitting, 
if the tanker jettisons fuel to increase its 
visual target. This procedure may be in- 
itiated/requested by the tanker, receiver, 
or the ground agency controlling the ren- 
dezvous. It should only be used if a 
receiver low fuel state or other similar 
circumstances require the rendezvous to 
be expedited. 

4.7.1 Track. Receivers will pass over the air refuel- 
ing initial point (ARIP), if applicable, and make good 
the planned inbound track and speed to the ARCP. If a 
deviation is required because of weather, etc., receivers 
will not attempt rendezvous or proceed to the ARCP 
until the deviation has been approved by the air route 
traffic control center (ARTCC) and coordinated with the 
tanker. If radio contact between the tankers and receiv- 
ers is not established prior to the ARCT, the tankers will 
be over the ARCP at the ARCT. 

Note 

In most cases, entire refueling tracks/area 
will be controlled by a single ARTCC. In- 
direct communication between single-radio 
receivers and tankers through the ARTCC 

4-16 CHANGE 1 



NAVAIR 00-8OT.110 

1 Nose landing and laxi light ‘6 Underbody illumination light (typical) 
l 2 Nac%M Uluminali’m liiht (typical) (2 Places) 9 Terrain light (retractable) 
3 -l&d light (2 places) ‘IO Receiver pilot dir&n light 
4 Landing light (tied) (2 Places) 11 Boom marker lights (fluorescent) 

l 5 Navigation liiht (7 pW%S) ‘12 Smq~ nd light 
l 6 Undeming illumination liiht (typical) 13 AAR tkod lights, 
7 Rotating beacon lights (2 PlaceS) 

‘Designates Adjustable Lighting 

Figure 4-13A. KC 135 Exterior Lighting 

4-17 CHANGE 1 



NAVAIR 00-6OT-110 

KC10 EXTERIOR LIGHTING (1) 

High intensity 
supplemental 
liihts (typical) 

Nose 
landing 
gear lhghts / 
Lower anti- 
collision! 
rendezvous light 

Afl fuselage under 
body 
liiht (typical) 
(inboard side of 
outboard 
Rap hinge faking) 

Horizontal 
stabilizer 
illumination 
light (typical) 

Forward 
fuselage 
underbody 
lights 

illumination 
lights 

’ Receiver 
airplane 
tlwdlights 

Logo lights 

light, green 

Formation light 
(WW 

Aft position light 
white (typical) 

FOnlMOn 
lights 
(tyPW 

Fuselage l&ding I \ I 
light (typical) Wing and engine Taxi and runway Fomard position 

scan light (typical) turnoff light- light, red 
ground flood (typical) 

N7M 

Figure 4-13B. KC10 Exterior Lighting 
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controlling the tanker prior to departing the 
ARIP. 

4.72 Altimeter Settings. Unless otherwise di- 
rected, an altimeter setting of 29.92 inches Hg will be 
used for air refueling operations at or above transition 
altitude or when over water and operating in accordance 
with International Civil Aviation Organization (ICAO) 
procedures. 

4.7.3 Tanker Rendezvous Equipment 

4.7.3.1 KC-135 Rendezvous Equipment The 
KC-135 rendezvous equipment consists of automatic 
direction tinder ANKARA-25, radar beacon AN/APN- 
69 (all), radar beacon AIWAPN-134 (some), tacan A/A 
AN/ARN-118(V) (DME only), and search radar 
AN/APN- 59 skinpaint capability. 

4.7.3.2 KC-10 Rendezvous Equipment. The 
KC-10 rendezvous equipment consists of automatic di- 
rection finders (Collins 5 14-7, DFJOlE), radar beacons 
AN/APN-226 (J-band), AN/APX-78 (I-band), tacan 
A/A AN/ARN-1 18(V) (bearing and range are available 
to the receiver), Bendix RDR-1FB radar with I-band, 
and search radar skinpaint capability. 

4.7.4 Receiver Formation During Rendezvous. 
Formation procedures after level-off or from the ARIP 
until join-up with the tankers will be as follows. 

l Joining flights of receivers should not 
close astern of the tanker for 1 to 3 MI at 
the same altitude to 1,000 feet lower 
than the tanker to avoid severe wake tur- 
bulence. Loss of aircraft control can 
occur if this wake turbulence is encoun- 
tered. 

o Because atmospheric conditions have 
varying effects on the wake turbulence, 
it is recommended that receiver aircraft 
remain clear of the tanker’s tail &om 
l- to 5-nm trail distance, 200 feet above 
and 1,000 feet below in altitude, and 
one-half nm laterally. 

Note 

Formation lead changes and join-ups will 
normally be completed prior to deparhue 
from the ARIP. Should such maneuvers be 

TOP VIEW 

- 

SOE- Base Altitude 

L ‘SIDE VIEW 

Figure 4-14. Tanker Cruise Air Refueling 
Formation 

does not degrade rendezvous. In those 
cases where a second ARTCC controls 
ARIP airspace, single-radio receiver air- 
craft should effect transfer to the ARTCC 
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required subsequent to departure and prior 
to join-up on the tanker(s), the rendezvous 
will not be continued unless the flight 
leader is positive of his position in relation 
to the tanker(s) and the published air refuel- 
ing track. 

4.7.4.1 Day VFR (Visibility’5 Miles or Better). 
FIights will he in trail, offset to the right ofthe preceding 
flight, When all aircraft are in visual contact with the 
tankers, each aircraf?/tlight will join with his respective 
tanker as briefed. 

4.7.4.2 IFR or Night. Flights of four aircraft will be 
in the briefed formation with succeeding flights posi- 
tioned in a lie formation, a maximum of 1,500 feet to 
the rear, and maintaining visual contact with the first 
flight. The flight/section leader will join on the last 
tanker while maintaining 1,000 feet below base altitude 
until visual contact is made. When the appropriate wing- 
men have visual contact and are within 1 nm of their 
tanker, the leader will drop them off and proceed to the 
next tanker. The receiver leader will continue as above 
until all wingmen are on their appropriate tankers, then 
join the lead tanker. When effecting this type ofjoin-up, 
the section/flight leader will notify the tanker cell leader 
of his intentions and request that the last tanker in the 
cell provide UHF/DF steers and distance measuring 
equipment @ME) information as appropriate to effect 
join-up. Aircraft equipped with airborne radar should 
use this equipment as an aid in effecting the rendezvous. 

4.7.5 Early Arrival at Tanker(s). While waiting 
for a preceding flight to complete their air refueling 
operations, the joining flight will join in a position 600 
to 800 feet out (laterally) from the receivers presently in 
the observation position. The decision on which side to 
join will be based on the direction of the orbit of the 
tanker, departme intentions of the refueling flight, and 
the presence of additional holding flights. 

[WARNING[ 

Joining flights of receivers should not close 
astern of a tanker that is conducting refuel- 
ing operations with other receivers. The 
wake turbulence generated by these aircratt 
during departure/changing of positions, if 
encountered, can result in loss of aircraft 
control. 

4.7.6 Early Arrival at ARCP. If the receiver air- 
craft arrive at the ARCP ahead of the tankers, receivers 
shall enter holding, ensuring a minimum l,OOO-foot 
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separation above or below the confmes of the air refu- 
eling block altitude. The receivers shall remain in hold- 
ing at the ARCP until cleared downtrack by the tanker. 
Awaiting the tanker aimrat?, receivers shall remain 
aware of the possible necessity to divert and divert fuel 
criteria. 

4.8 RENDEZVOUS PROCEDURES 

4.8.1 Buddy Rendezvous 

4.8.1.1 Departure and Climb. The receiver.depar- 
ture time will be adjusted to ensure arrival at altitude in 
trail of the tanker. 

4.8.1.2 Rendezvous. The tanker will level off on 
course at the programmed cruise altitude and establish 
briefed airspeed to permit receiver overtake. The re- 
ceiver will level off on course, 1,000 feet below the 
tanker’s base altitude, and establish a closing airspeed. 

Receivers will call “tallyho” when visual contact is 
established with the tanker. After visual contact is es- 
tablished, the receiver will request the tanker to 
accelerate/decelerate to cruise or air refueliig air- 
speed. 

Note 

Receivers wills establish radio contact with 
the tanker on the assigned cell t?equency in 
accordance with desired EMCON optimt. 
Air or ground radar will be used to effect 
tanker/receiver closure until visual contact 
is made. 

4.8.2 Point Parallel Rendezvous. A sucEe59N 
point parallel rendezvous requires the receiver to fly the 
specified rendezvous track and speed from the AFUP to 
the ARCP. Emission option 2 will be the normal rendez- 
vous and air refueling procedure. The receiver will call 
15 minutes prior to the ARCT and relay call sign, ETA 
(minutes early or late), and altitude. The tankerwill then 
confirm his call sign, air refueling altitude, and timing 
(minutes early or late) if it will affect the rendezvous. If 
either the tanker or the receiver is not on the appropriate 
rendezvous altitude, an additional radio call will be 
made when the proper rendezvous altitudes are 
established. 

The tanker is responsible for receiver navigation, re.- 
gardless of the number of tankers or receivers, after 
rendezvous through completion of refueling operations 
except when under control of a tactical air controller 
while in an anchor area. 
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The receiver will proceed 6om the ARIP to the 
ARCP using all navigational aids necessary to arrive 
over the ARCP via the inbound ttack. Receivers will be 
level at rendezvous altitude at the ARE’. The receiver 
level-off altitudes will provide a separation of 1,000 feet 
between the highest receiver and tanker leader base alti- 
tude. Receiver will rendezvous at published closure 
speed or air refueling speed plus 45 knots if none is pub- 
lished. 

To help ensure safe separation of aimrat? dur- 
ing descent when range to tanker is not 
known, descent will not be unnecessmily de 
layed. Additionally, tankers will not initiate 
fml turn to refueling track unless receiver 
has continned level at rendezvous altitude. 

The tanker INS will be the primary means of 
maintaining the offset and the A/A tacan will be pri- 
mary for range information. To provide A/A tacan 
ranging, the tanker and receiver will set the assigned 
tacan channels 15 minutes prior to the ARCT. The 
receiver will set the numerically lower tacan chan- 
nel and the tanker will set the numerically higher 
channel. The accuracy of the rendezvous equip- 
ment should be cross-checked with as many 
available aids as necessary. 

When it is determined the receiver is at or inside the 
ARIP, the tanker will turn to or continue on the mcipro- 
cal of the receiver’s inbound track and will establish and 
maintain the pmper offset until reaching the planned turn 
range. The receiver will not deviate horn the 
ARIFVARCP centerline unless directed to do so by the 
tanker. 

Range will be measured directly from aircraft to 
aircraft. 

Note 

Radio silence will be broken if the tanker or 
receiver determines that either the tanker or 
receiver will exceed ATC protected airspace 
while maneuvering to attain the offset. 

Note 

The exact turn range and track offset sepam- 
tion will be determined by the tanker using 
the appropriate chart from Figure 4-15A, 
which allows approximately 3 nm seperation 
at tanker rollout. 
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ThetankerwillturninboundtotheARCPatthetum 
range and adjust to appropriate air refueling speed when 
rolled out toward the ARCP. 

The tanker will note the receiver’s distance when 
halfway through the turn back to the ARCP. This is the 
best time to determine if an overrun condition exists and 
the best time for visual sighting. If an overrun condition 
exists, appropriate action should be taken. 

With suitably equipped receivers, the last tanker in 
a cell will turn the radar/rendezvous beacon to oper- 
ate (single code) on rollout to rendezvotitemeling 
heading. 

Intetphone range calls will be made at 15-nm, IO-rim, 
and 5-nm forward ranges. Radar skinpaint should be at- 
tempted as soon as practical to ensure accurate range 
calls. If skinpaint is not possible, continue rendezvous 
using the beacon mode. Once behind the tanker, the re- 
ceiver is responsible for making comae corrections to 
ensure completion of rendezvous. The 3-, 2-, l-, l/2-nm 
range calls will be given over interphone to the pilot. The 
rendezvous altitude separation will be maintained until I 
nm t?om the tanker and visual contact is established. A 
gradual climb will then be initiated, with a minimum al- 
titude separation of 500 feet at the l/2-nm trail, to 
arrive at the precontact position. 

4.8.3 En Route Rendezvous. An en route rendez- 
vous may be used when tanker(s) and receive@) fly 
individualnightplanstoawmmonrendenrouspoint~) 
where join-up is accomplished. 

For training missions, the ARIP or ARCP may be 
designated as RZ. In this case, air retieling will start as 
soon as practicable afler rendezvous. 

Tanker(s) and receivers will join up at the RZ by con- 
trolling timing to arrive at the RZ at the same time. 
Timing may be adjusted using differential airspeed, orbit 
delays, or timing triangles. Assigned altitudes must pro- 
vide ar least 1,000 feet separation between tanker(s) and 
receiver(s). If join-up for cmise is prior to air tefueliig, 
receiver(s) may be higher. If immediate refueling is 
planned, the receiver(s) will be lower. 

Communication will be in accordance with speci- 
tied emission option. If radio or visual contact is not 
established by RZ contact time, maintain altitude and 
depart RZ to cross the ARCP at the ARCT. 

4.8.4 Alternate Rendezvous Means. When pd- 
mat-y means are not available or are lost, alternate means 
will be utilized to perform the rendezvous. When using 
alternate means, the tankers and receivers will fly the 
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same profiles as described in the previous paragraph 
entitled RENDEZVOUS PROCEDURES. The follow- 
ing are some suggested alternate means for conducting 
the rendezvous. The various alternate means should be 
used in conjunction with each other when equipment 
availability permits and, when practical, to ensure a 
successhl rendezvous (i.e., AN/ARA-25 UHF/DF, 
common VORTAC/tacan DMl?, radar beacon, and Fed- 
eral Aviation Administration (FAA)/GCI advisories, 
etc.). 

FAA/GCI facilities, when available, may be used 
for vector and separation advisories. 

DIvlE/radial information from a common ta- 
canNORTAC may be exchanged with the final to 
refueling track being accomplished when the DME 
difference equals proper turn range. 

When adequate navigational checkpoints are avail- 
able, the tanker may adjust the final orbit pattern to 
depart over the ARCP on the refueling heading on the 
receiver’s ETA to the ARCP. 

ARA-25 UHF/DF means may be utilized providing 
the tanker is so advised prior to the receiver reaching a 
point 40 MI upstream of the rendezvous point. As 
soon as reliable radio contact has been established be- 
tween aircraft, DhIE/radial information from a 
common tacanNORTAC station will be exchanged, if 
available. When the receivers call departing the ARIP, 
the tanker(s) will turn to or continue to fly the recipro- 
cal of the receiver’s inbound track. For DF steers, 
receivers will use the mike switch without talking. The 
receiver will transmit on the air refueling frequency 
approximately 10 seconds out of every 20-second pe- 
riod, ending each transmission with the receiver’s call 
sign. When the receiver’s bearing shows 26” left (NO 
WIND) of the tanker, the lead tanker will notify the re- 
ceiver starting turn to the refueling track. The homing 
signal will be transmitted until visual sighting is made. 

4.8.4.1. Radar/Rendezvous Beacons. The re- 
ceiver/tanker beacons may be used for range and offset 
information with suitably equipped aircraft. Depending 
on equipment capability, one aircraft should maintain 
the planned outbound or inbound track while the other 
aircraft maneuvers to establish the planned offset. The 
tanker will clearly establish which aircraft will be ma- 
neuvering. 

4.8.4.2 INSlDNS Distance. When tanker and re- 
ceiver have a reliable INS or navigation equipment of 
comparable accuracy, the ARCP or any other common 
point may be entered as a waypoint to help determine 
range. 
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Timing should be used as a backup for all other ren- 
dezvous means, if feasible; however, it should only be 
used as a last resort as the primary means of rendez- 
vous. Timing begins or is updated when reliable 
nose-to-nose separation is obtained with tanker on re- 
ciprocal heading. 

Note 

If radar skinpaint can be obtained during 
the final phase of an alternate rendezvous, 
the receiver/tanker will be notified and final 
closure will be accomplished utilizing skin- 
paint. 

4.8.5 Point Parallel Rendezvous With Tanker 
Escort. ‘Ihe receivers will join on the escorting tanker 
in the briefed sequence. The escorting tanker is respon- 
sible for effecting the rendezvous with the orbiting cell. 

4.8.6 Anchor Refueling Procedures. An air re- 
fueling anchor is a left-hand racetrack pattern with legs 
separated by 20 nm and a minimum leg length of 50 nm 
(Figure 4-15). Tankers will adjust from en route cell 
formation to the air refueling formation of 20” right 
echelon, I-nm nose-to-nose separation, stacked up at 
500-foot intervals during the final turn to the air refuel- 
ing track. 

When the receivers are inbound, the rendezvous 
will be directed by ground control units (CRC/GCI). It 
will be the CRC/GCI controller’s decision on the type 
rendezvous to be made. The tanker will adjust to refu- 
eling airspeed when directed by the receiver leader. 
Receivers will rendezvous 1,000 feet below refueling 
base altitude until visual contact is established. 

4.8.7 Alternate Anchor Refueling Procedures. 
In the event CRC or GCI radar is not available to control 
anchorremelingoperations, the followingaltematepro- 
cedure will be used. The tanker will establish a normal 
point parallel rendezvous at the anchor point. Receiver 
flights will proceed to an ARIP a minimum of 70 nm 
upstream from the anchor point. Receivers will rendez- 
vous 1,000 feet below the refueling base altitude until 
visual contact is established. Normal point parallel ren- 
dezvous procedures will be used for the rendezvous. 

Note 

Unless otherwise directed by the tanker, the 
receiver flight will accomplish a 3609 let? 
turn at the receiver holding point to enable 
the tanker to turn toward the receiver flight 
for the rendezvous (Figure 4-15). 
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ANCHOR PATTERN 

UT) 

ANCHOR 
POINT 

ANCHOR PATTERN (ALTERNATE PROCEDURE) 

b-3 q ---------- 
ARIP RECEIVER ANCHOR 

HOLDING POINT 
POINT 

70NMMIN-4 

N7/85 

Figure 4-15. Anchor Patterns 

After the receiver flight is joined up with the tanker, 
the anchor pattent will be used for refueling. Addi- 
tional receiver flights to be retieled normally will not 
depart the ARIP until the previous receiver flight has 
departed the anchor pattern and the tanker is reestab- 
lished in orbit at the anchor point. However, if cleared 
by the tanker commander, subsequent receiver flights 
may depart the ARIP if the receivers have the capabil- 
ity to assure safe aircrat? separation and they can join 
on the tanker using onboard equipment. 

4.8.8 Rendezvous Overrun 

Note 

e When a rendezvous overrun occurs, the 
tanker or receiver pilot will immediately 
transmit a warning to all members of the 
flight and initiate RENDEZVOUS 
OVERRUN procedures. 

o When positive visual contact can be 
maintained, the tanker may direct the re- 
ceiver to maneuver in order to decrease 
closure time. 

In the event of an overrun, the receiver(s) will .pass 
1,000 feet below the tanker to ensure positive vertical 

separation. The receiver will decelerate to air refueling 
overrun speed (255 KIAS recommended) and main- 
tain air refueling heading. The tanker will increase 
airspeed to 310 KIAW305 KIAS. Maintain air refuel- 
ing altitude and track as required and overtake the 
receiver. After overtaking the receiver, the tanker will 
decelerate to air refueling airspeed, and normal closure 
procedures will be employed. 

4.9 NAVIGATION AND POSITION REPORTING 

When rendezvous is completed, tankers will be re- 
sponsible for all navigation, weather avoidance, and 
position reporting. The tanker pilot will, once each 
hour, advise the receiver pilots of the cell geographic 
position, heading, distance, and estimated time en 
route (ETE) to the next checkpoint or destination, as 
applicable. If the receiver pilot has not completed his 
onload upon reaching his geographic air refueling 
abort point, the tanker pilot will so advise. 

Note 

During refueling operations conducted 
within a preplanned orbit pattern, the tanker 
is not required to provide the above infor- 
mation unless required by the receiver 
leader. 
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RECEIVER DESCENT, ORBIT, CLOSURE 
AND CONTACT/AIR REFUELING 

“lPb-- DESCENT 
APPROXIMATELY 
1,500 FW 

TURN RANGE 

\ 

%FR 
PAllERN 

N7l96 

Figure 4-15A. Receiver Descent, Orbit, Closure and Contact/Air Refueling 

4.40 REFUELING PROCEDURES 

The KC-135 boom and KC-10 boom and hose are 
controlled by the boom operator while the fuel transfer 
is controlled by the tanker crew from the pilot com- 
partments. 

4.10.1 Boom Air Refueling Procedures 

4.10.1.1 Closure 

During rendezvous the receiver will establish Mach 
.76 or 310 KIAS, whichever is lower, at 1,000 feet be- 
low AR altitude to a point 2 nm from the tanker. This 
level-off altitude will be maintained until 1 nm from 
the tanker and visual contact has been established, at 
which time a gradual climb to precontact position will 
be initiated, arriving at one-half mu in trail with a 
minimum altitude separation of 500 feet. The receiver 
will maintain 310 KIAS until the following ranges 
versus airspeed schedules apply. 

Tankers will maintain applicable contact air 
refueling airspeed during closure. If within 
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I-MI closure, the tanker is off airspeed by 
more than 10 knots and required to deceler- 
ate or accelerate to obtain contact airspeed; 
the receiver pilot will be informed prior to 
tanker airspeed changes. 

IUote 

If the receiver is more than 4 MI in trail 
with the tanker, the airspeed may be in- 
creased to 330 IUAS for closure. The 
normal speed schedule will be resumed at 3 
mu in trial. 

3 NM -Mach 0.76 or 3 10 KIAS, which- 
ever is lower. 

2 NM -Mach 0.76 or 310 IUAS, which- 
ever is lower. 

1 NM -Mach 0.72 or 290 KIAS, which- 
ever is lower. 

l/2 NM - Mach 0.69 or 285 KIAS, 
whichever is lower. 

Contact - Mach 0.66 or 275 KIAS, 
whichever is lower. 
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During deceleration, it is imperative that the air- 
speed schedule be maintained. The receiver navigator 
will pass the range calls to the receiver pilot at 3,2,1, 
and l/2 nm. 

Note 

Level-off altitude will be maintained until it 
is ascertained overrunning will not occur. 

The receiver pilot will establish a rate of decelera- 
tion in suflicient time to allow a zero rate of closure at 
the precontact position. 

. The receiver will stabilize in the precon- 
tact position with a zero rate of closure. 
If the receiver fails to attain stabilized 
position or it becomes apparent that a 
closure overrun will occur, a breakaway 
will be initiated. Failure to initiate a 
breakaway under a closure overrun con- 
dition can result in a midair collision. 

l Because of the magnitude of interrelated 
aerodynamic effects, flying two aircraft 
in close vertical proximity is not safe. 
Upwaah and downwash effects may oc- 
cur drawing the aircraft together. Low 
pressure areas created by an overrunning 
receiver flying under the tanker will ef- 
fect static ports, causing possible 
erroneous airspeed and altitude indica- 
tions to both aircraft. The tanker 
autopilot altitude hold function may 
sense the low pressure as a climbing in- 
dication and initiate a descent into the 
receiver aircraft. 

4.10.1.3 Contact. Once the precontact position is 
attained, the receiver pilot should make the necessary 
corrections to align the aircraft with the tanker’s fuse- 
lage centerline and dampen all relative lateral movement 
of the receiver aircraft. Closure from precontact to the 
contact position should be made very slowly to enable 
both the tanker pilot/autopilot and the receiver pilot to 
compensate for the required trim changes. Cross-check 
the receiver director light signals and use the boom 
operator’s directions as necessary to judge the location 
of the aircraft in the envelope. Anytime lateral move- 
ment, pitch oscillations, or rate of closure become ex- 
cessive, reduce power and drop back into precontact 
position and stabilize the aircraft. As the receiver 

reaches the contact position, the receiver pilot should 
hold a steady platform until the boom is in the slipway. 

e If the receiver director lights fail to illu- 
minate when contact is established, the 
receiver pilot will inform the boom op- 
erator if he wishes to continue refueling 
operations. If refueling is continued, ver- 
bal corrections from the boom operator 
may be requested. 

. Attempts to effect a contact during loss 
of any air refueling lighting that results 
in less than desired illumination will be 
at the discretion of the boom operator. 

The air retbeling boom envelope (Figures 4-1 and 
4-4) is the operational limits dictated by the aerody- 
namic control authority of the boom. Rough usage of 
controls on the part of either the receiver or tanker pi- 
lot will cause a chain reaction with progressively 
larger corrections required to maintain position. The 
envelope limits are set well within the mechanical lim- 
its of the boom so that a disconnect will normally take 
place soon enough to allow ample time for separation. 
Extreme azimuth disconnects should be avoided at all 
times. 

Approaching boom limits at relatively 
high velocity can cause structural dam- 
age as a result of an inability to 
disconnect because of binding action of 
the boom nozzle. 

If the boom is released at an extreme azi- 
muth limit, slipstream forces attempt to 
streamline the boom to the trail position. 
Possible damage to the slipway doors or 
slipway lights may occur if the boom op- 
erator cannot elevate the boom prior to it 
striking the doors. 

The receiver director lights are used in conjunction 
with visual references to maintain the optimum posi- 
tion. The receiver pilot must be familiar with 
operation of the receiver director lights and the fact 
that they do not give true vertical and horizontal infor- 
mation. See paragraph 4.2.1.1, RECEIVER 
DIRECTOR LIGHTS. 
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Turns and banks may be made during contact with- 
out disconnects provided no large or abrupt motions or 
throttle movements are made by either tanker or re- 
ceiver. 

4.10.1.4 Disconnect. There are two major classiti- 
cations of disconnects: planned and inadvertent. 
Planned disconnects may be initiated by either the re- 
ceiver pilot, copilot, or tanker boom operator activating 
his disconnect switch. Disconnects may be initiated by 
the receiver if less than a tit11 load is required, if a 
malfunction is suspected, or for training purposes. If a 
prearranged quantity of fbel is to be transferred, the 
disconnect will be initiated by the tanker boom operator 
after the planned amount of fuel is transferred and the 
receiver pilot is notified. Inadvertent disconnects may 
be caused by exceeding the air refueling boom envelope 
limits. A pressure disconnect switch in the receiver air 
refueling system will cause a disconnect if excessive 
pressure surges occur either from transfer pressure or 
when the selected tanks become full and the high level 
float switches close. 

To disconnect in an emergency, the receiver pilot 
and copilot must be prepared at all times to press the 
autopilot/air refueling boom release buttons. r 

Unless a serious emergency arises, every 
effort should be made to stay in contact po- 
sition until certain that the boom nozzle is 
clear of the air refueling receptacle. Remain 
stabilized in the contact position until the 
boom operator or pilot not flying the air- 
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craft visually confms a discomtect has 
been made. This will prevent damage to the 
boom and/or receptacle through a brute 
force disconnect. 

Note 

In the event of failure to obtain a contact 
and after each disconnect, the receiver will 
move atI and stabilize in a position in trail 
of the boom or in precontact position, reset 
air refueling system and await boom opera- 
tor signal to return to the contact position. 

4.10.1.5 Fuel Transfer Rate. The fuel transfer rate 
normally will be 6,600 pounds, reducing to 5,000 
pounds per minute (PPM) with all four tanker air refu- 
eling pumps operating. 

4.10.2 KC-135 Drogue Refueling Procedure. 
The KC-135 hoom/drogueandKC-1Ohoseiscontrolled 
by the boom operator while the fnel transfer is controlled 
by the tanker crew from the flight deck. 

4.10.2.1 Refueling Sequence 

4.10.2.1.1 Formation. normally, the leader will 
proceed to the precontactposition. No. 2 will proceed to 
the observation position for the remainder of the flight. 
Refueling sequence will be determined by the receiver. 
After refueling is completed, each receiver will rejoin 
the formation. 

4.10.2.1.2 Stabilized Precontact. All precontact 
air refueling checks will be completed in the observation 
position. 

The boom will be trailed fully extended as follows: 

TYPE RECEIVER DEGREE AZIMUTH DEGREE ELEVATION 

A-4 0 300 

E/A-6 0 300 

F/A-I 8 0 w 

S-3A cl 300 

F-14 6R 380 

Figure 4-16. KC-135 Boom Position (Drogue Air Refueling) 
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(WARRIIRIG- 
Attain a zero rate of closure at the stabi- 
lized precontact position. If the receiver 
fails to attain stabilized position or it be- 
comes apparent that a closure overrun will 
occur, a breakaway will be initiated. Fail- 
ure to initiate a breakaway under closure 
overrun conditions can result in a midair 
collision. 

Upwash and downwash effects may occur, drawing 
the aircrafi together. Low pressure areas created by an 
overrunning receiver flying under the tanker will af- 
fect static ports, causing possible erroneous airspeed 
and altitude indications to both aircraft. On KC-135 
aircraft, the tanker autopilot altitude hold function may 
sense the low pressure as a climbing indication and in- 
itiate a descent into the lower aircraft. 

4.10.2.2 KC-135 BoomlDrogue Procedures 

1. Upon receiving clearance, move up to the pre- 
contact position with probe approximately 5 feet 
directly aft of the drogue. The boom will be trailed 
as specified in Figure 4-l 6. 

2. Allow the drogue to stabilize and select a forma- 
tion reference point on the tanker. Using this 
reference, peripheral vision will include the drogue. 
The drogue should not be used as a primary refer- 
ence since drogue oscillation will invariably result 
in overcontrol. 

3. Add sufficient power to establish a closure rate 
not to exceed 2 knots. A combination of formation 
reference and peripheral vision will assist in mov- 
ing straight forward toward the drogue. 

No attempt should be made to chase the 
drogue in pitch. Disregard small oscilla- 
tions of the drogue while closing for 
contract. Contrasts from closure rates 
higher than 2 knots are likely to cause the 
hose to whip, possible damaging the probe, 
drogue, or receiver. 

PIote 

Slow closure rates may not firmly seat the 
probe for fuel transfer. Closing slowly on 

the drogue tends to cause the pilot to chase 
the drogue and make contact less likely. 

4. If the probe misses or hits the edge of the 
drogue, retard the throttle and move slowly straight 
back until the probe is approximately 5 feet aft of 
the drogue. 

5. Atier each unsuccessful attempt at contact, back 
off and closely analyze the error that caused the 
miss. 

6. AAer contact is effected, position the drogue as 
shown in Figure 4-17. The hose is approximately 9 
feet long and allows for approximately 5 feet of for- 
ward and at? movement without becoming 
disconnected or damaging the hose. During all con- 
tacts, the boom operator will hold the boom as 
motionless as possible. All contacts will be effected 
by the receiver. 

Special precautions must be taken to 
prevent the hose from looping around 
the probe while in contact. Looping can 
be avoided by restricting the probe-to- 
boom closure distance to less than 
one-half the hose length. If looping oc- 
curs, however, stabilize in the contact 
position and coordinate with the boom 
operator on the action necessary to cor- 
rect the situation. Disconnects made 
with the hose looped around the probe 
may result in damage to the receiver air- 
craft or the tanker drogue assembly. 

Should contact result in the hose loop ly- 
ing on the aircraft nose, fuel may be 
transferred with the hose in this position 
if fuel requirement is critical, or a dis- 
connect may be affected to reposition the 
hose. No attempt should be made to 
swing the hose loop from one side to the 
other without first htlly extending the 
hose or disconnecting. Air refueling will 
be terminated when a crimp and/or fnel 
leak is observed in the hose except in 
case of emergency or when continuance 
of refueling is indicated by operational 
necessity. 
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Figure 4-17. Probe and Drogue Air Refueling With KC-135 
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Note 

Because of the boom operator’s limited 
visibility of the drogue, it is possible for 
contact or disconnect to be accomplished 
without the boom operator’s knowledge. 

7. As soon as contact is made, the receiver pilot will 
state “(Receiver call sign) contact” (EMCON 1). The 
tanker copilot4ligbt engineer will turn on the air re- 
fueling pumps momentarily to transfer a few 
gallons and to pressurize the air refueling system. If 
no fuel leakage is observed, normal transfer will 
commence. 

8. If for any reason fuel is not transferring or is 
transferring at a less than normal rate, the tanker 
will advise the receiver. Disconnect and clear the 
area aft of the drogne to permit the boom operator 
to cycle the boom. 

9. When a disconnect occurs, state “(Receiver call 
sign) disconnect,” and the boom operator will ac- 
knowledge with “(Tanker call sign) disconnect” 
(EMCON 1). If an inadvertent disconnect occurs, 
move to a stabilized position a minimum of 5 feet 
behind the drogue while the boom operator recycles 
the boom to prepare for another contact. 

10. After air refueling is completed, disconnect 
should be made directly aft and level with the 
drogue aligned to the free trail position, To pre- 
vent excessive side forces damaging the probe or 
the aircraft, disconnect must he flown with the 
same care as contact. 

The boom operator will not retract the 
boom to effect a disconnect except in an 
emergency. The drogue whips back and 
forth over its trail position very rapidly 
when breaking contact and if the receiver is 
to the lefi or right of the prescribed trail po- 
sition, the drogue could cause excessive 
damage to the receiver. 

Note 

The tanker will turn AR pumps off 5 sec- 
onds prior to disconnect to reduce the 
possibility of fuel spray and reduced re- 
ceiver visibility. If receiver pilots expe- 
rience fuel spray on the windshield during 
disconnect, forward visibility may be tem- 

porarily reduced depending on the amount 
of fuel spray (up to 30 seconds). The titel 
spray may also cause fumes in the cockpit 
because of the engine ingesting the fnel 
spray and transmitting the fumes through 
the cockpit air-conditioning and pressuriza- 
tion system. The fuel spraying is greatly 
reduced on a coordinated discomtect since 
the tanker fuel pumps are tumed off prior to 
disconnect. 

4.10.2.3 KC-IO Hose/Reel Procedures 

1. After each receiver reports “Stabilized precon- 
tact” (EMCON 1), the boom operator will clear the 
receiver to contact. Once cleared to contact, the 
boom operator will generally provide no further 
comments unless hose reel response reset is re- 
quired. The receiver will accomplish the contacts 
and refueling, utilizing the signal system light infor- 
mation. 

2. From the stabilized precontact position, a steady 
closure rate should be maintained until the probe is 
contacted. The closure rate for the KC-10 reel sys- 
tem is 2 to 3 knots. 

Closure/contact rates above 5 knots may 
exceed the hose reel response and cause 
hose oscillation, which may result in se- 
vere damage to the receiver aircraft. 

Do not contact drogue when red signal 
light is on steady or flashing. The re- 
ceiver aircraft should not be directly 
behind the hose anytime the red signal 
light is on. 

Note 

As airspeed is increased, the drogue be- 
comes a stiffer target. This is a factor 
when refueling above 275 KIAS since 
latchups are improbable when hitting the 
drogue off center. The drogue will yaw 
but not slip on the probe like it does at 
lower airspeeds. If this occurs, the re- 
ceiver should back away and attempt an 
on-center contact. Above 275 KIAS, tur- 
hulence from drogue is more pro- 
nounced. 
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. Receivers may feel the high energy air- 
stream from the KC-10 impinging on 
their vertical stabilizer(s). This may re- 
quire additional pilot compensation 
when attempting to contact the drogue. 

3. If the probe misses or hits the edge of the 
drogue, retard the throttle and move slowly straight 
back until the probe is approximately 5 feet at? of 
the drogue. 

4. After each unsuccessful attempt at contact, back 
off and closely analyze the error that caused the 
miss. 

5. Upon contact, the hose must be moved in ap- 
proximately 5 feet to start fuel flow. At this point, 
the steady amber light will go out and the green fuel 
flow light will come on when the fuel flow starts. 
The receiver should move at least an additional 10 
feet of hose into the fuel flow range to minimize the 
possibility of inadvertent disconnect; Since the hose 
exit area on the KC-10 is approximately 4 feet to 
the right of the fuselage centerline, some small lat- 
eral force may be required to hold the receiver 
aircraft directly in line with the drogue tunnel. 
When in contact, the receiver aircraft should at- 
tempt to maintain the hose aligned with the hose 
tunnel. Rushing the hose beyond the inner fuel flow 
range (indicated by a 2.foot stripe) will cause the 
amber light to be in flashing mode and, at this 
point, the receiver probe tip will be beneath the 
KC-10 refueling boom. 

6. It is possible that receiver aircmft whose con- 
figuration is such that engine intakes are directly 
behind the probe may encounter autoacceleration in 
cases where coupling is improperly completed. If 
fuel escapes between the reception coupling and the 
probe and enters the receiver intakes, a dangerous 
condition may result. Fuel can be transferred with 
incomplete coupling only while the receiver pushes 
m. 

‘m 

Air refueling will be terminated if a crimp 
and/or fuel leak is observed in the nose ex- 
cept in case of emergency or operational 
necessity. 

Note 

On the KC-10 tanker, the green fuel flow 
status light may illuminate with the amber 
light when engaged. During this condition, 
the receiver may receive up to 200 pounds 
of fuel uncommanded because of gravity 
feed. This is a normal characteristic of the 
system. 

7. During night refueling, the strobes, wingtip, aft 
position, and wing and horizontal stabilizer lights 
should be OFF. The dimmable lights should be at 
the intensity that is determined to be optimum at the 
time of refueling. 

8. Upon completion of refueling, the receiver 
should have the probe in the vertical plane of the 
normal hose trail position. The receiver should re- 
duce power and back out so as to keep the hose 
aligned with the base tunnel to cause minimal 
drogue movement upon disconnect. The receiver 
should continue straight back after disconnect and 
then assume the assigned postrefueling formation 
position. 

Note 

Receiver pilots may experience fuel spray 
on the windshield during disconnect. For- 
ward visibility is temporarily reduced 
depending on the amount of fuel spray (up 
to 30 seconds). This fuel spray may also 
cause fumes in the cockpit because of the 
engine ingesting the fitel spray and trans- 
mitting the fnmes through the cockpit 
air-conditioning and pressurization system. 

4.10.2.4 Toboggan. When altitude and atmospheric 
conditions result in thrust requirements that exceed the 
receiver’s available thrust, a toboggan maybe necessary. 
The toboggan technique is a coordinated effort between 
the tanker pilot and the receiver pilot. 

1. Call for a toboggan before reaching full military 
power. 

2. The tanker pilot will very gently reduce power 
and initiate a rate of descent of approximately 300 
fpm while maintaining air refueling airspeed 
throughout the toboggan maneuver. 
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3. If the receiver power requirements continue to 
exceed the thrust capability, an Increased rate of de- 
scent may be required. 

p&iii-,,,,,,, 

Initial contact with the tanker basket should 
normally be accomplished in level flight. 
Attempting to contact while in a descent 
poses a hazard because reduced decelera- 
tion response makes it difEcult to arrest 
closure. Once in contact, gentle climbs and 
descents can be made as required. 

4.10.2.5 Weather Abort Procedures. Receivers 
must take every feasible action to enhance the possibil- 
ity of completing air refueling. Such actions include 
altitude and course deviations necessary to avoid severe 
weather. Deviations, when required, must be made ju- 
diciously. When the receiver leader determines that 
weather conditions are such as to make refueling haz- 
ardous, he may abort the cell. When the cell is to be 
aborted, the receiver leader will instruct the tanker 
leader to clear the refueling track. Normal end refueling 
procedures will apply. 

4.11 EMERGENCY AIR REFUELING 
PROCEDURES 

4.11.1 Breakaway Procedures. When a crew- 
member aboard either the tanker or the receiver deter- 
mines that an emergency exists, he will transmit on 
air-refueling frequency the tanker call sign and the 
word ‘breakaway” three times. When “breakaway” is 
called, the upper and lower rotating beacons will be 
turned on. 

Note 

The upper rotating beacon will normally al- 
ready be on. Also, the navigation lights will 
be turned to full bright and the high inten- 
sity lights, if applicable, will be turned on. 
The KC-10 boom operator will also signal 
breakaway by flashing the red hose reel 
status signal light. The “breakaway” call is 
used to notify the tanker and receiver of 
any condition that would require an imme- 
diate vertical and horizontal separation of 
the aircraft. This would include but not be 
limited to excessive rate of closure overrun 
and engine failure. The aircraft do not nec- 
essarily have to be in contact to call a 
breakaway. 
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The following action will be taken simultaneously 
by the indicated crewmembers. 

1. Tanker pilot - Increase power to obtain for- 
ward separation. When notified by the boom 
operator that the receiver is well clear, the break- 
away may be terminated. The receiver will be 
notified and acknowledgment received prior to any 
power reduction to reestablish refueling speed. If 
notified by the boom operator that a climb is re- 
quired, disengage autopilot and climb straight 
ahead with wings level. If in a turn, maintain the es- 
tablished bank angle until the receiver is well clear. 
In either case, establish a definite rate of climb and 
do not decrease airspeed below that indicated at 
start of climb. 

2. Receiver pilot - Actuate autopilot/boom dis- 
connect switch. Retard throttles and establish a 
definite rate of descent, and use speedbrakes and 
landing gear if necessary to assure safe separation. 
If possible, drop aft of tanker until the entire tanker 
is in sight and monitor flight instruments. 

3. Receiver copilot (if in two pilot aircrafi) - Ac- 
tuate autopilot/boom disconnect switch, maintain 
visual contact with the tanker, and tnm on anticolli- 
sion lights until clear and standby for instructions 
Tom the pilot. 

Note 

e If a breakaway is called prior to any re- 
ceiver reaching the observation position, 
the entire receiver flight will execute the 
breakaway procedure. If a breakaway is 
called a&r receivers have reached the 
observation position, only the receiver in 
contact or precontact position will exe- 
cute the breakaway procedure. The 
receiver in the observation position will 
maintain formation on the tanker. 

. With certain gross weights and aircraft 
configurations, the tanker rate of accel- 
eration on a breakaway may exceed the 
rate of acceleration for the receiver air- 
craft in the observation position. 

4.11.2 System Malfunctions. When any system 
malfnnction or condition exists that could jeopardize 
safety, air refueling will not be accomplished except 
during fuel emergencies or when continuance of refuel- 
ing is dictated by operational necessity. At any time fuel 
siphoning is noticed, fuel transfer will be stopped and 
receiver notified. The requirements to continue fuel 
transfer will be at the discretion of the receiver pilot. 
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l After an A-4 receiver aircraft contacts 
the drogue, the tanker shall transfer a 
few gallons, then cease transfer to ensure 
that titel is not leaking from the drogue. 
If no fuel leakage is reported, continue 
normal transfer. 

l If during subsequent refueling, the A-4 
pilot observes fuel escaping at the cou- 
pling, he shall immediately break away. 

c In the event of a lack of KC-10 hose re- 
sponse, the receiver pilot shall 
immediately reduce power and establish 
a smooth, positive rate of disengage- 
ment. The use of speedbrakes will only 
aggravate any hose since wave motion. 

e Tanker crew must be notified prior to 
performing manual boom latching. Man- 
ual boom latching will only be 
accomplished for actual fuel emergency 
or operational necessity. 

Note 

A small amount of fuel spray may be pre- 
sent upon drogue contact/disconnect. No 
fuel spray should be evident during fuel 
transfer. Air refueling operations may be 
continued or discontinued at the receiver’s 
discretion. 

4.11.3 Crash Landing, Ditching, or Bailout. If 
an emergency occurs that necessitates a crash landing, 
ditching, or bailout, an aircraft designated by the mis- 
sion commander will accompany the disabled aircraft or 
will cover personnel at a safe distance above the surface. 
Thedesignatedaircraft will renderallassistance possible, 
orbiting the area until aid arrives or until fuel supply 
requires leaving the area. 

4.12 POSTAERIAL REFUELING 

Upon completion of air refueling, the receivers 
should descend to the bottom of the assigned altitude 
block while awaiting postair refueling report and fur- 
ther ARTC clearance. Tanker leader is responsible for 
directing positive vertical separation during refueling 
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formation breakup/separation. All tankers and receiv- 
ers shall use means available to monitor the position 
of all aircraft in the formation during all position 
changes, reforming, or departure from the flight. 

Receivers will ensure a safe clearance 
from the tanker(s) as they proceed on 
their assigned missions. Receiver(s) re- 
quired to accelerate past the tanker(s) and 
climb on the refueling heading will ma- 
neuver either left or right (a minimum of 
1 nm) of track to preclude climbing di- 
rectly in front of the tanker(s)/remaining 
receiver(s). Tanker(s)/remaining receiver(s) 
flying through departing receiver jet wash 
may experience damage to the aircrafi 
and injury to personnel. 

Note 

Any aircraft maneuvers executed prior to 
the termination of MARSA should be coor- 
dinated between the involved refueling 
aircraft. This may include verbal radio 
clearance between aircraft depending on 
emission control procedures and opera- 
tional constraints. O therwise, positive 
visual clearance is imperative. 

4.12.1 Separation/Termination Procedures. 
Following completion of air refueling, maneuver to the 
prescribed formation position, obtain tanker postair re- 
fueling report, and return to the primary refueling frc- 
quency (if applicable). After the receivers have 
reformed, the tanker leader will provide the receiver or 
receiver leader with present position in relation to the 
planned completion point. 

Additional information will be provided if re- 
quested (i.e., weather information, nearest abort bases, 
etc.). The receiver or receiver leader will request the 
no-wind heading and distance to the next checkpoint 
unless he has a positive fix from which to navigate. 

4.12.2 Separation 

4.12.2.1 One Tanker/One Receiver. Upon com- 
pletion of air refueling, the tanker will normally 
climb to the top and the receiver will descend to the 
bottom of the air refueling block. The receiver will 
maintain a safe clearance from the tanker and pro- 
ceed on assigned mission. The tanker will give 
postairrefueling information tothereceiverasrequired. 
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Upon termination ofairrefueling, all exterior lights will 
be set as required. 

4.12.2.2 Multiple Tankers and/or Receivers. 
The tankers and receiver leader will coordinate on the 
method of separation. Normally, after the receiver flight 
has reformed, they will clear the tanker by descending 
or as directed by the controlling agency. After receiving 
clearance from the tanker leader and the appropriate 
controlling agency, the receivers will proceed on their 
assigned mission, maintaining safe clearance t?om the 
tanker formation. 

4.12.3 Receiver Rejoin Procedures (IFR). If 
the receiver elements are not in visual contact with each 
other at the completion ofcell termination, the following 
procedures should be initiated: 

1. Each receiver element should maintain their re- 
spective altitude. 

2. The receiver formation leader should maintain 
heading and each of the following receiver ele- 
ments should simultaneously turn let? 101 on the 
formation leader’s command. 

3. Nos. 2, 3, and 4 elements should maintain this 
heading for 1, l-1/2, and 2 minutes, respectively, 
and then resume original heading. 

4. Elements should join up in sequence. 

4.12.4 Cell Termination at Terminal Approach 
Fix. Because of the many possible combinations of 
tanker/receiver formations, terminal destination 
weather, and terminal airfield penetration facilities, it is 
impractical to designate one optimum method for pene- 
tration at the destination. The following methods may 
be used, as applicable, if prebriefed and coordinated. 

1. From the final air refueling point, tankers and re- 
ceivers can be scheduled at their individual 
optimum airspeeds to provide spacing for the pene- 
tration. 

2. After the receivers have a positive tacan lock-on, 
they will normally depart the tankers and proceed to 
destination as directed by the appropriate control- 
ling agency. 

3. When available, radar approach control (RAP- 
CON) should be used with en route descents to 
obtain aircrafi separation. 
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4.q2.5 Cell/Element Penetration. If conditions 
exist which necessitate a more expeditious recovery 
(fuel shortage, emergency, etc.), a cell/element penetra- 
tion (e.g., one tanker/two receivers) may be made. Pene- 
tration airspeed and descent rate will be coordinated 
between the tanker and receiver leader. When VFR, the 
receiver will break off and enter initial for a VFR land- 
ing. Weather minimums for this type approach are 2,500 
feet and 3 nm. 

4.13 RECEIVER MISSION PLAPJPdING 

4.13.1 General. Figure4-18provides basicin-flight 
data used by the USAF to plan air refueling missions. 
The data is based on an air refneling movement in which 
the tankers accompany the receivers to destination 
(buddy movement); however, the air refueling data is 
applicable to anchor-type refueling. Tbe data is applica- 
ble for both KC-135 and KC-10 tankers and is a com- 
promise between optimum and Air Force tanker 
performance during buddy cruise and air refneling 
cruise. 

4.13.2 Receiver Configuration. The receiver 
configurations indicated have been determined by re- 
ceiver NATOPS model managers as a standard 
ferry/transoceanic configuration and was based on a 
transoceanic movement in excess of 2,000 miles. The 
in-flight data is predicated on the configuration indi- 
cated and will be utilized by the Air Force for a move- 
ment with such configuration. The in-flight data maybe 
used forotherconfigurations not indicated; however, the 
resulting cruising and air refueling profiles may result 
in less than optimum receiver performance. 

4.43.3 Buddy Cruise. Buddy cruise is the forma- 
tion flight of tanker(s) and receivers (i.e., cell/element) 
not air refueling. The in-flight data for buddy cruise 
provides the most efficient altitudes and true airspeed 
for tankers and receivers under cruise conditions during 
a buddy movement. 

Note 

S-3 in-flight data under buddy cruise is 
based on no tanker escorts and is the opti- 
mum cruise altitude and airspeed for the 
receiver only. This is due to the extensive 
range, communication, and navigation ca- 
pabilities of both aircraft eliminating buddy 
movements. 

4.13.4 Air Refueling Cruise. Air refueling cruise 
is the formation flight of tankers and receivers (i.e., 
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cell/element) undergoing air refueling operations. The 
in-flight data for air refueling cruise provides the most 
efficient and effective altitude and calibrated airspeed to 
accomplish the following: 

1. Maintain receiver airspeed below KC-10 maxi- 
mum drogue contact airspeed of 300 knots 
calibrated airspeed (KCAS). 

2. Maintain receiver airspeed below KC-135 maxi- 
mum probe limit Mach. 

3. Provide altitude and airspeed that gives a sta- 
ble receiver platform and is compatible with the 
performance range of the tankers. 

4. Provide highest altitude possible for transition to 
buddy cruise so as to preclude a step-climb when 
possible. 

4.13.5 KC-135 Probe Limit Mach. The probe 
limit Mach is the maximum allowable Mach during 
KC-135 air refueling from contact to disconnect. The 
probe limit Mach is based on the strength and rigidity of 
the receiver probe system and the associated side level 
forces applied by the KC-135 drogue to the receiver 
probe that increases with an increase in airspeedMach. 
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5.1 MISSION PLANNING GENERAL 

The air refueling operation requires precise and de- 
tailed planning to ensure success. Consideration must 
be given to each factor resulting from various receiver/ 
tanker capabilities and limitations. The most efficient 
performance and procedures may not be the optimum 
for either the receiver or tanker; however, it must be 
within the operating limitations of each. Crewmem- 
hers must be thoroughly familiar with all the planning 
factors used in determining how the mission is to be 
flOWI. 

A KC-130 Pilot RAC shall be designated for each 
refueling area. During AR missions, tbe RAC is in 
command of the refueling operation in the refueling 
area and shall be responsible for making necessary de- 
cisions. He shall ensure coordination with the receiver 
flight lead has been accomplished so that the refueling 
mission will be successfully completed. The RAC 
shall assume control of the receivers when radio con- 
tact is established or, in the case of 
EMCOM/communications-out refueling, when visual 
contact is established. The helicopter flight lead main- 
tains lead responsibility for his flight and maneuvers 
his flight as briefed/required or as directed by the 
RAC. During the join-up stage, the helicopter flight 
lead will pass the lead for his flight to the RAC. 

Crewmembers will be briefed and become thor- 
oughly familiar with the weather forecast for the air 
refueling area so that alternate plans can be utilized 
when the primary track or area is unsuitable. Tanker 
crews will become familiar with the receiver’s route of 
flight/flight plan and mission requirements. In addi- 
tion, both tanker and receiver crews must be 
thoroughly familiar with the following in order to ade- 
quately plan for a mission. When possible all items 
will be briefed prior to flight. Otherwise items will be 
briefed in flight prior to rendezvous. 

Note 

When ARCPs are located beyond the navi- 
gational capability of tbe receivers, 
appropriate escort should be considered. 

5-I 

1. Tanker and receiver call signs 

2. Number of receivers/tankers 

a. Option 1 (primary tanker with spare) 

b. Option 2 (separate refueling elements) 

3. Type of refueling (on course or static) 

4. Air refueling initial point (ARIP) and alternate 
ARPS 

5. Air refueling control point (ARCP) and alternate 
ARCPS 

6. Air refoeling control time (ARCT) and alternate 
ARCTs 

7. Air refueling track/course 

8. Air refueling altitudes(s) and airspeed 

9. Type of rendezvous (RV)/join-up 

10. Air refueling frequencies (both primary and 
secondary) and beacon/IFF settings. 

11. Fuel transfer requirements 

12. End air refueling poinWENDAR/disengage 
point 

13. Air refueling abort point (bingo) and proce- 
dures to follow after abort point is reached 

14. Cell or individual tactics 

15. Tanker/receiver lighting configuration and 
NVD considerations 

16. Receiver flow to tanker 

17. Simultaneous air refueling 
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18. Reform area 

19. Tanker loiter time 

20. Lost contact procedures and signals 

21. Communications-out / EMCON procedures 

22. Inadvertent IMC procedures 

23. Standby tanker requirements 

24. Helicopter procedures if tanker does not show 
at ARCP or down track 

25. Tanker procedures if helicopter does not show 
at ARCP or down track 

26. Alternate track if weather becomes a factor 

27. Air trafftc control clearance limits 

28. Emergency bases 

29. Weather (destination and emergency bases). 

To ensure that required briefing items are addressed 
in a standardized format Figure 5-1 is available to both 
the tanker and receiver crews. A thorough under- 
standing of the procedures contained in this chapter is 
required to make good use of this card. 

5.2 CONTROL OF TANKER/RECEIVER 
FORCES 

The control of the tanker/receiver forces will be as 
specified in the mission operations plans/orders. 

5.3 OPERATIONAL PLANS 

Appropriate operations plans/orders should be pub- 
lished to cover all operational missions. The 
controlling agency directing the mission will be re- 
sponsible for obtaining en route and air refueling 
clearances for all missions in accordance with existing 
procedures. All defined points, such as ARIP and 
ARCP, should be located over easily recognizable ter- 
rain when operationally feasible. Operations plans will 
contain specific instructions on the items that follow: 

53.1 Helicopter Air Refueling Initial Point 
(ARIP). The ARIP is a point established aminimum of 
8 miles prior to the ARCP. This point is part of the AR 
track and aids in identifying the receiver and determining 
their heading. Wbcre operationally feasible, collocate- 
tanker and receiver ARIPs. Receivers should be at the 
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ARIP 3 minutes prior to ARCT, inbound to the ARCP, 
at approximately 120 KIAS. This will assist in placing 
both aircraft in a position for rendezvous at the ARCP. 
If unable to collocate tanker and receiver ARIPs, each 
crew should select an ARIP that will place their aircraft 
on course at the ARCP at the ARCT. Receiver aircraft 
shall be established at the join-up altitude at the ARIF’. 
Receiver aircraft shall maintain the join-up altitude until 
cleared by the RAC, either by voice or visual signal, to 
the observation position. 

5.3.2 Wellcopter Air Refueling Control Point 
(ARCP). The ARCP is the planned geographic point 
or coordinates over which the tanker arrives abeam the 
receiver and assumes formation lead. The ARCP is 
normally the earliest point the tanker can pass abeam the 
receiver, not when fuel is flowing Rotn the tanker to the 
receiver. Receiver a&at? shall be at the join-up altitude 
at the ARCP. Receiver aircraft shall maintain the join-up 
altitude until cleared by the RAC, either by voice or 
visual signal, to the observation position. 

5.3.3 Helicopter Air Refueling Turn Point 
(ARTP). ARTPs are planned turn points along the 
refueling route. ARTPs may be used on both a static 
track and along an enroute refueling track. 

5.3.4 Relicopter Air Refueling Control Time 
(ARCT). The ARCT will be a specified time coordi- 
nated between the tanker and the receivers, Greenwich 
Mean Time preferred, or a prebriefed time after receiver 
launch. The receiver and the tanker should plan to arrive 
at the ARCP at the ARCT. 

5.3.5 Helicopter End Air Refueling (ENDAR). 
A previously coordinated geographic point will be des- 
ignated as the ENDAR point for fuel transfer on all 
enroute refueling. 

5.3.8 Abort Points. The abort point is the point at 
which a receiver divert is directed if fuel transfer has not 
been initiated. Provisions forwind-adjustedabortpoints 
will be provided for all refueling tracks when required. 

5.3.7 Receiwer Flight Plan/Route of Flight. The 
receiver’s route of flight will be specified. When grid 
procedures are required crews will be briefed and coor- 
dination assured between tanker and receiver crews as 
to grid configuration requirements and heading refer- 
ence to be used. The tanker navigator will ensure the 
receiver grid heading is reset as required. 

5.3.8 Communications. Communications will be 
as prescribed in ICAO procedures, enroutepublications, 
regulations, ACEOIs and other existing instructions, 
unless specific instructions to the contrary are in the 
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Figure 5-1. AK Briefing Card 

operations orders. Call signs, cell number, rendenous 
and refueling frequencies, IFF/SIF modes and codes, 
control channels, and recognition and authentication 
procedures will be specified in this section. 

5.3.9 Alternate Plans. If alternate refueling routes 
and tracks arc applicable, they will be planned with the 
same detail required for the primary route. 

5.3.10 Standby and Spare Tanker Require- 
ments. Spare tankers will be provided, as necessary, 
to insure the required number of tankers are available to 
support the mission 

5.3.11 Offload/Onload Requirements. Based 
upon the appropriate charts, the fuel transfer require- 
ments will be computed against the profile as specified 

in the operations plans. Air refueling rate is normally 
1,000 pounds per minute. 

5.4 AIR REFUELING AIRSPEED AND 
ALTITUDES 

To determine the indicated airspeed and altitude to 
be used for a specific air refueling operation, the per- 
formance capability of the helicopter must be 
determined and then compared with the KC-130 air- 
speed capability. All other factors being compatible, 
normal air retiteling airspeed will be 110 KIAS. All 
airspeeds are indicated airspeeds, Determine the mini- 
mum airspeed for the gross weight at which the tanker 
may refuel. 
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When conducting low-altitude refueling with a ‘Ye- 
ceiver low” join-up, the join-up altitude will remain 
300 feet below the refueling altitude. The highest heli- 
copter in the element should be no higher than 200 
feet below the refueling altitude. 

The aircraft responsible for the rendezvous does not 
leave this altitude (normally 1,000 feet above or below 
the A/R altitude) until visual contact is made with the 
other aircraft. 

Airspeeds of less than 105 KIAS will 
cause the pa&rogue to droop, resulting 
in a loss of helicopter rotor to tanker tail 
clearance that creates a high potential for 
midair collision. 

While configured for helicopter AR, the 
tanker has a small margin for safety 
above power-off stall speed. Abrupt 
power reduction at high gross weights 
tray result in a stall with no stall warn- 
ing. The refueling altitude should always 
be chosen with consideration of the 
threat. Refueling may be conducted from 
500 to 15,000 feet AGL. 500 feet should 
be added to the refueling altitude for 
each tanker involved in multiple tanker 
evolutions to allow maneuvering and re- 
cycling of tankers on the AR track. 

Note 

Refueling below 1,000 feet AGL at night is 
not allowed by T&R Volume I unless tbe 
entire tanker crew is aided. 

5.5 COMMUNICATIONS 

UHF/VHF will normally be used for interplane 
communications. Identical UHF/VHF tiequencies will 
not be assigned to any two air refueling operations being 
conducted in a proximity that would cause a communi- 
cations overlap. Each cell will be assigned a frequency 
for the entire air refueling operation. All crews must be 
thoroughly familiar with all required verbal, visual, and 
electronic means of communication. All tanker and re- 
ceiver aircraft shall monitor the air refueling frequency 
during the entire refueling evolution, regardless of EM- 
CON/ communications-out conditions, for safety of 
flight considerations. The entire refueling evolution is 
defined as the beginning of the rendezvous to the 
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clearance t?om the RAC to the detach and depart the 
refueling area. 

Air refueling training will not be accom- 
plished unless interplane communications 
capability is maintained between tanker(s) 
and receiver (s) during the air refueling 
operation. 

Note 
l During escort operations, the inbound 

tanker will rendezvous with the escort- 
ing tanker on a UHFMIF frequency 
other than the primary tanker and re- 
ceiver(s). During air refueling 
operations, communications between 
tanker and receiver aircrews must be a 
highly coordinated effort. Lengthy and 
improper call signs often cause confu- 
sion / block essential radio transmission. 

l For air refueling operations, tankers and 
receivers will use their assigned, call 
signs. Spare tankers will use assigned 
call signs sufftxed by the words “callsign 
spare”. Example, “Draft 5 1 spare”. 

Unless otherwise directed, communication be- 
tween tankers and receivers will be maintained during 
all normal rendezvous, join-up, and fuel transfer op- 
erations. Voice transmissions, however, will be LAW 
the EMCON/ communications-out level of the evolu- 
tion. Normally this will be held to the absolute 
minimum required and will be conducted between the 
tanker and receiver pilots. Any tanker or receiver 
crewmember noting an emergency or hazardous situ- 
ation may initiate breakaway procedures. Tankers and 
receivers will begin monitoring designated radio fre- 
quencies and should have electronic rendezvous 
equipment operating at no less than 20 minutes prior 
to the ARCT. Rendezvous equipment signal identiti- 
cation and reliability must be known to both crews, 
together with range information, as soon as possible. 

Note 

AEW airplanes, or GCI/FAA facilities, 
when available, will be used for backup 
control for rendezvous, communication 
purposes and to contirtn positive tanker/re- 
ceiver identification. Strict radio discipline 
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must be adhered to at all times. All calls 
will be prefaced with individual call signs. 

5.5.1 Radio Silence. Communications-out air re- 
fneling may be conducted for tactical training and op- 
erational missions provided the following precautions 
and procedures are observed: 

1. The air refueling prerendezvous briefing require- 
ments will be covered in the premission briefing. 

2. Radio equipment on both aircraft must be opera- 
tive and crews on both airplanes must monitor the 
same frequency and GUARD (243.0) during all air 
refueling procedures. 

3. The following communications-out signals will 
be used in day or night tactical missions: 

5.5.1.1 Helicopter Light Signals for Communi- 
cations-Out Day/Night. (See Figure 5-2.) 

Note 

All EMCON signals arc given from the ob- 
server located on board the tanker in the 
paratroop doors. Lights on the tankers AR 
pods are an indication of the hydraulic and 
fuel flow status of the AR pod to tbe re- 
ceiver and are not used for EMCON 
communication between the tanker and re- 
ceiver. 

5.52 Emission Control Procedures. The man- 
agement of electromagnetic radiation to counter an en- 
emy’s capability to detect, identify, or locate friendly 
emitters for exploitation by hostile action. For ease of 
tasking the restriction of electronic emissions arc stand- 
ardiied into four NATO options. (See Figure 5-3). 

1. Emission Option 1 - Any and all emitters arc 
authorized. 

2. Emission Option 2 - Radio silent formation 
except for RV and air fueling is conducted with 
limited radio exchange. All other emitters are 
authorized. Essential radio transmissions for flight 
safety may be made. At initial contact, receivers 
and tankers will exchange the RV initial call, add- 
ing any timing that would affect the RV (in minutes 
early or late). Receivers will not depart the precon- 
tact position until either this radio check or visual 
signals direct approach to contact. Emission option 
2 is the desired standard for day-today air refueling. 

3. Emission Option 3 - Radio silent operations 
including formation, RV and AR. The use of other 
emittets is authorized unless prohibited by sup- 
ported operations, plan, etc. 

4. Emission Option 4 - No emitters will be used 
unless specifically authorized by the plan which the 
AR is supporting (ATO, ROE, operations plan, safe 
passage procedures, or other mission directive). 
Doppler navigation systems may be used as re- 
quired for mission accomplishment. 

Note 

A piece of equipment that emits electro- 
magnetic radiation (radios, radar, tacan, 
IFF, doppler, radio altimeter, etc.). 

5.8 LIGHTING WITH RECEIVERS AIDED 
WJG) 

The tactical/training situation will dictate the use of 
aircraft lighting for air refueling. Receivers/tankers 
will have lighting configured prior to rendezvous. 
During NVG air refueling rendezvous, the tanker(s) 
and receiver(s) will have their lighting contigurcd 
IAW the training/operational scenario. Both the lead 
and trail receiver will utilize a strobe light during the 
rendezvous. A single tanker will utilize a rotating bea- 
con until abeam the lead receiver. For multiple 
tankers, the lead tanker will have beacon OFF for the 
rendezvous. The spare tanker will utilize the beacon 
for the formation until required to assume primary 
tanker duties. 

Note 

NVG air refueling requires the receiver 
pilots to wear NVDs. Tbe tanker crew, 
or only the refueling observers, may also 
be aided. The aided capability of both 
the tankers and receivers should be con- 
tained in the premission brief. 

The tanker beacon causes excessive 
glare during NVG join-ups. After join- 
up, the trailing receiver or spare tanker 
(if tanker available) will cany the strobe 
for the fortnation. In the case of equal 
numbers of receivers on each side of the 
tanker, the trailing receiver on the right 
hose will carry the strobe. 
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SIGNAL 

I RECEIVER LEAD 
LEAD ANTICOLLISION OFF 

!. TOP ANTICOLLISION OFF 

I. HOSES OUT 

I. FLASHING LIGHT FROM A 
FLASHLIGHT OR OTHER SlG- 
NALING DEVICE 

i. MOMENTARY FLASH OF TOP 
ANTICOLLISION LIGHT 

3. STEADY LIGHT 

‘, STEADY LIGHT 

3. FLASHING LIGHT 

3. NOSE PARTIALLY/FULLY 
RETRACTED 

D. RECEIVER DISENGAGES 
AND REMAINS IN PRECON- 
TACT POSITION OUTBOARD 
OF HOSE 

1. RECEIVER REMAINS IN CON- 
TACT AFTER PREBRIEFED 
GIVE AND STEADY LIGHT 
FROM OBSERVER 

2. STEADY LIGHT AFTER # 11 
ABOVE 

3. LOWER ANTICOLLISION 
LIGHT ON 

4. STEADY LIGHT 
MOVED UP AND DOWN 

rANKER 

rANKER 

rANKER 

?ECEIVER 

TANKER 

3BSERVER 

3BSERVER 

3BSERVER 

TANKER 

RECEIVER 

RECEIVER 

OBSERVER 

TANKER 

OBSERVER 

F 

f 

F 

1 

f 

f 

t 

f 
( 

f 

I 

I 

I 

TO 

iECElVER 

3ECEIVER 

iECElVER 

i-ANKER 

?ECEIVER 

TECEIVER 

?ECEIVER IN 
:ONTACT 

?ECElVER IF 
:ONTACT 

?.ECEIVER 

rANKER 

rANKER 

3ECEIVER 

?ECEIVER 

?ECEIVER 

MEANING 

PASSESLEAD 

TANKER 
ACCEPTS LEAD 

CLEARED TO 
PRECONTACT 
POSITION 

REQUEST TO 
CROSS OVER 

CLEAR 
CONTACT 
RECEIVER HAS 
PREBRIEFED 
AMOUNT OF 
FUEL 
TANKER IS 
EXPERIENCING 
PROBLEMS WITI 
THAT HOSE 

HOSE UNSAFE 

RECEIVER NOT 
SATISFIED WITt 
HOSE 
RESPONSE OR 
FLOW f?ATE 

RECENER 
REQUIRES MOR 
FUEL THAN 
PREBRIEFED 

ADDITIONAL 
GIVE 
UNAVAILABLE 

EMERGENCY 
EXISTS 

GO TO SPARE 
TANKER 

RESPONSE 

NONE 

RECEIVER MOVES 
TO OBSERVATION 

MOVE TO 
PRECONTACT 
POSITION 

AS REQUIRED 

RECEIVER EXECUTE 
CROSSOVER 

RECEIVER 
ENGAGES DROGUE 

RECEIVER 
DISENGAGES 

RECEIVER 
DISENGAGES AND 
REMAINS 
OUTBOARD OF HOSt 

RECEIVER DOES 
NOT CONTACT THAT 
DROGUE 

HOSE WILL BE 
RETRACTED. 
TROUBLESHOT AND 
EXTENDED; 
RECEIVER CLEARED 
CONTACT 

TANKER WILL 
OFFLOAD 
ADDITIONAL FUEL IN 
500-LB INCREMENTS 

RECEIVER 
DISENGAGES 

RECEIVER 
DISENGAGES 

RECEIVER TO 
SPARE TANKER’S 
OBSERVATION 
POINT 

N7i36 

Figure 5-2. Helicopter Light Signals for Communications-Out Day/Night 
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EQUIPMENT 

AS REQUIRED 

NOTE 

VARIATIONS MAY BE COORDINATED (EXAMPLE ‘EMCON 2, ITEM 1 EMllTERS OFF-). THIS WOULD 
MEAN NORMAL EMCON OPTION 2 PROCEDURES EXCEPT THE RADAR WOULD BE OFF. 

(ZIPLIP CONDITIONS FOR USMC) 

N7/96 
Figure 5-3. Emission Option Emitter (Sheet 1 of 3) 

AJA TACAN SET 15 MINUTES PRIOR 

IF APPLICABLE 

N7/B6 
Figure 5-3. Emission Option Emitters (Sheet 2 of 3) 
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HROUGH THE TURN CALL 

Y BOOM OPERAT 

CONTACT CALL 
E.. CLEAR RECEIVER TO CONTACT 
C. ACKNOWLEDGE CONTACT/ 

DISCONNECT 
D. VERBAL CORRECTIONS 

CHECKLIST OR EQUIPMENT 
CONSIDERATIONS 

IO MANDATORY RECEIVER CALLS 
AFTER 15MINUTE CALL: 
A. VISUAL CONTACT ESTABLISHED/ X 

LOST TO INCLUDE OVERRUN 
8. PRECONTACT CALL 
C. WHEN CONTACT OR :: X 

DISC6NNECT IS MADE 
D. VERBALLY NOTIFY 600M X X 

OPERATOR PRIOR TO MANUAU 
EMERGENCY BOOM LATCHING 
PRJXEDURES 

Figure 5-3. Emission Option Emitters (Sheet 3 of 3) N7lS0 

Note 5.7 STAGES OF AIR REFUELING 

During single-receiver or two ship simulta- 
neous AR training, in conditions of low 
illumination (no Moon or stars), the Load- 
master may be unable to perform his 
duties when the receiver is required to carry 
a strobe. Anytime safety is compromised, 
the tanker aircrafl commander will termi- 
nate simultaneous portion of AR for 
two-ship operations. 

5.6.1 Exterior Lighting. The following exterior 
lighting Figure 5-4, should be used by the tanker: 

Air retileliig may be divided into four stages of op- 
eration: Rendezvous (intercept/escort), join-up, contact/ 
fuel transfer, and post air refueling. 

5.6 GENERAL RENDEZVOUS PROCEDURES 

During the initial stage of rendezvous standard in- 
tercept procedures will be employed to place the 
tanker on an intercept course with the receiver. The 
tanher will be established at rendezvous altitude, in 
sufftcient time to allow an orderly accomplishment of 
the selected rendezvous procedure. 
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LIGHTS JOIN-UP POSITION REFUELING POSITION 

Anticollision 
a. Upper ON OFF 
b. Lower OFF OFF 

!. Leading Edge OFF OFF 

I. Navigation 
a. Flash/Off/Steady STEADY STEADY 
b. Wing DIM DIM 
c. Tail OFF OFF 
d. Fuselage OFF OFF 

I. Formation 
a. Colored Wing-F&Both BOTH BOTH 
b. Rheostat 20% 20% 

i. Pod and Hose lllum OFF OFF 

i. Pod Dim Dim 

Note: Refueling pod lights should be prepared before flight using green ordnance/duct tape. Either the pod 
lens should be taped by removing the “bird cage” or the “bird cage” should be taped. Two or three layers of 
tape should be used in order to prevent noncompatible light from escaping from the pod. 

‘. IR Beacon NVIS Modified (External) Aircraft 
a. Upper ON OFF 
b. Lower OFF OFF 

Note: Unless planned otherwise, the anticollision light will be illuminated until passing abeam of the receivers 
and assuming formation lead. The IR beacon may be used as well, and in some situations in place of the anti- 
collision light. The IR beacon has selectable intensity. Intensity 5 is brightest to the aided viewer and should be 
used only during acquisition and in the distant portions of the rendezvous. The intensity of the IR beacon 
should be decreased as the distance between tanker and receiver decreases. 

N7/98 

Figure 5-4. Exterior Lighting 

The receiver and tanker will monitor rendezvous 
UBFM-IF/HF frequencies and attempt to establish ra- 
dio contact a minimum of 10 minutes prior to ARCT. 
If communications out procedures are used, both 
tanker and receiver crews shall monitor the frequen- 
cies and not attempt contact. 

F’rior to rendezvous the participating crews will 
confirm any changes to the premission briefing. Addi- 
tionally, the following information will be determined/ 
reconfumed by the tanker pilot if not previously ad- 
dressed: 

a. Refueling altitude 

b. Altimeter setting 

c. Time of bingo fuel. 

After initial radio contact has been established be- 
tween the tanker and receiver, the tanker will assume 
radio control of the rendezvous and clear the re- 
ceiver(s) to the join-up altitude. Depending upon 
tanker capability, the tanker pilot will request the re- 
ceiver to: 

1. transmit a specific IFF code 

2. transmit for a DF steer. 

Positive radar identification may be made by hav- 
ing the receiver turn the IFF to STANDBY. The 
tanker will notify the receiver when radar contact is 
established. Receiver(s) may be provided with avail- 
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able range information every 10 mn, until the range 
decreases to 10 nm. When the IFF signal is received 
before radio contact has been established, the re- 
ceiver may be instructed to squawk STANDBY for 
10 seconds and return to NORMAL. When he com- 
plies, this indicates receipt of instructions. 

5.8.1 Visibility/Weather. Minimum weather for a 
VMC rendezvous is visibility of 5 miles and a ceiling of 
5,000 feet. Minimum visibility for radar rendezvous is 
1 run. Flight through clouds after contact is not recom- 
mended. The agency having overall control will make 
the go/no-go decisions based on weather. It is important 
that a close-weather watch be maintained throughout the 
operation to aid in making recalls, diversion, etc. 

5.8.2 Altimeter Setting. Altimeter setting used 
will be the nearest station altimeter, prebriefed mini- 
mum altimeter t?om the weather brief, or the standard 
altimeter setting 29.92 inches Hg when authorized. 

5.9 HOT ARMAMENT PROCEDURES 

To prevent inadvertent weapons firing during rem- 
cling operations, positive checks will be made by the 
receiver prior to rendezvous. 

Note 

l Compliance with appropriate, checklist 
will provide required checks for receiv- 
ers. 

l With radio communications receiver(s) 
will complete hot armament checks prior 
to arriving in the precontact position 
with the tanker. If the receivers are a for- 
mation, hot armament checks should be 
completed and reported to the receiver 
flight lead. When requested, these 
checks will be repotted complete to the 
tanker/RAG. 

5.10 RENDEzvous PROCEDURES. 

The tanker will normally accomplish all required 
maneuvering during rendezvous. The exception to this 
is using the “tanker orbit” rendezvous procedures. 
Rendezvous procedures provide the tanker a means of 
transition from escort/intercept conditions to a position 
one-half mu in trail of the receiver ready to begin the 
join-up. Join-up procedures enable the tanker to proceed 
Ram one-half nm in trail to the lead position, establish 
refuelmg configuration (hoses extended, flaps 70-per- 
cent, air speed below 120 KIAS for normal operation). 
In an effort to expedite the AR evolution, the tanker 
crew should allow time prior to the rendezvous to ac- 
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complish hose checks. Because of ‘the requirement for 
reduced airspeeds with low-speed drogues extended, 
mission planning should use either reduced en route 
airspeeds to the ARHVARCP, or a planned en route 
delay to the ARIP/ARCP to allow hose checks to be 
conducted. 

The maximum allowable extension/retraction 
airspeed on the low speed paradrogue is 120 
KIAS. Do not exceed this speed during the 
extension or retraction of the paradrogue. 
Maximum airspeed atler full extension of the 
pamdrogue is 130 KIAS. 

Note 

A minimum vertical separation of 1,000 t? 
will be maintained between tanker and re- 
ceiver during rendezvous until positive 
visual contact has been established. The 
aircraft conducting the rendezvous, nor- 
mally the tanker, is responsible for this 
separation. 

5.11 RANDOM RENDEZVOUS 

Random rendezvous should be used during VMC as 
a method to facilitate rendezvous without losing visual 
contact with receiver(s). The tanker pilot should posi- 
tion his aircraft so as to maintain visual contact and: 

1. If arriving from above the receiver, reach ren- 
dezvous altitude at least 5 nm from receiver(s). 

2. Confirm receiver(s) is at join-up altitude. 

3. Descend/climb to refueling altitude and maneu- 
ver to one-half run in trail. Proceed with join-up 
procedures. 

Note 

This procedure is designed to expedite ren- 
dezvous, to maintain visual contact once 
established and to allow the tanker pilot to 
maneuver the tanker as required to accom- 
plish a successful rendezvous. 

5.12 HEAD-ON OFFSET RENDEZVOUS 

The head-on offset rendezvous is the most fre- 
quently used procedure and is only utilized during 
VMC conditions. Tanker(s) and receiver(s) approach 

CHANGE 1 



from opposite directions on 180” reciprocal headings 
with the tanker at least 1,000 feet above or below the 
receiver’s altitude. (See Figure 5-5.) 

The head-on offset rendezvous may be done elec- 
tronically using radar and IFF range and bearing 
information or air to air tacan (minimum visibility of 1 
nm). It may be done visually by flying to a point 3 nm 
abeam the ARIP/ARCP (minimum visibility of 5 nm). 
The tanker will plan to be abeam the ARCP on a re- 
ciprocal track heading, at rendezvous altitude, at en 
route airspeed approximately 5 minutes prior to the 
ARCT. At this time, the receiver will be 2 minutes 
prior to the ARIP. The tanker should plan to make a 
standard.rate.turnback.to.ward.the.ARtrack.3~minutes 
prior to the ARCT or passing the receiver’s 10/2 
o’clock position. This turn should occur with tanker 
abeam the ARIP and the receiver at the ARIP. 

Note 
Minimum trail distance may be as little 
as 2 nm for this rendezvous. 

If the turn back to track is based on re- 
ceiver(s) position, en route timing may 
end abeam the ARCP or ARIP. 

Arrive abeam the ARCP/ARIP 1 m- 
inute earlier for AR formation options 
and rendezvous. 

Winds parallel to the AR track heading 
can disrupt timing to the ARIP/ARCT. 

Receivers must maintain the prebriefed ground 
tmck and airspeed between the ARIP and the ARCP in 
order for the tanker to complete its rendezvous in an 
expeditious manner. 

Timing correction may be required by either the 
tanker or the receiver in order to arrive at ARIP and 
ARCP as planned. If required, these timing corrections 
should be done prior to arrival at the ARIP. In no situ- 
ation should the receiver hold at the ARIP. Maintain 
240 KIAS until commencing the rendezvous turn. 
With a visual on the receiver(s), the tanker will clear 
the receiver(s) to the join-up altitude. Tanker will con- 
firm altimeter setting, airspeed, and heading. Ensure 
lateral offset is between 2 to 5 nm with 3 nm being the 
optimum distance. As the receivers approach the tankers 
1OR o’clock position heading in the opposite direction, the 
tanker will commence a climbing or descend.ing/decelerat- 
ing leg/right hand turn to arrive at a position one-half nm 
in trail of the receiver(s) and 180/155 KIAS flaps 50 
percent. As the tanker(s) approach the last receiver’s 5 
o’clock position in the formation, the tanker should re- 
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duce power, lower flaps to 70 percent and extend 
hoses at 120 KIAS, providing the receivers are in the 
observation position. 

5.13 TANKER ORBIT RENDEZVOUS 
(VMC ONLY) 

This is the only rendezvous in which the receiver 
maneuvers his helicopter to effect the rendezvous and 
join-up. The receiver is responsible for maintaining 
the required 1,000-R. vertical separation from the 
tanker until visual contact is established. Tanker main- 
tains an orbit, at the refueling altitude, at a specified 
location. The tanker will not attempt to arrive at 
ARCP at.ARCT. Then tanker will only maintain the 
prebriefed orbit pattern and allow the receivers to ma- 
neuver for rendezvous. This prebriefed orbit may be 
established on a portion of a static AR track, normally 
anchored just past the ARCP, or prior to the beginning 
of an on-course refueling track. Prior to join-up and at 
least 5 minutes prior to ARCT, tanker slows to refuel- 
ing airspeed and establishes at the refueling altitude. 
The receiver will join up on the tanker. The join-up is 
complete with the receivers established in the observa- 
tion position. Once the join-up is complete the tanker 
will assume the formation lead and continue to track 
along the static track or along the enroute refueling 
track. 

Note 

The tanker orbit is recommended for Marine 
CH-53Es that have limited navigational 
equipment. 

5.14 HEAD-ON RENDEZVOUS 

The tanker aircraft approaches the receiver on the 
reciprocal of the refueling track and makes a proce- 
dure turn. One of the following procedures will be 
employed, depending upon the rendezvous equipment 
available: 

1. With radar/IFF range and bearing equipment 
Figure 5-6: 

a. The tanker navigator computes the turning 
point range Figure 5-7 and subtracts the desired 
trail distance, a minimum of 3 nm, to determine 
the initial turn short of the intercept point. 

b. When the turning point distance is reached, 
the navigator advises the pilot to make a 4.5” half 
standard rate (1 l/2” per second) turn to the right. 

c. Hold the new heading for 1 minute and 15 
seconds. 
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(RANGE, 2 NM - 5 NM) 
3 NM IS OPTIMUM 

5 MINUTES PRIOR 
TO ARC1 

l ABEAM ARCP 5 MINUTES PRIOR TO ARCT 

’ HEADING OPPOSITE DIRECTION, 240 KIAS 

’ 1,000 FEET ABOVE OR BELOW REFUELING ALTITUDE 

l WITH VISUAL, CONFIRM AT JOINUP ALTITUDE 

l RECEIVER 1012 O’CLOCK, COMMENCE TURN 

l DECELERATE, CLIMB/DESCEND TO REFUELING ALTITUDE 

N7/88 

Figure 5-5. Head-On Rendezvous (Sheet 1 of 2) 
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AT JOINUP ALTITUDE 

l 112 NM IN TRAIL 

l 1801155 KIAS 

l FLAPS TRACKING TO 50 PERCENT 

l SLOWING TO REFUELING AIRSPEED 

7 4 

ARCP 

l WHEN ABEAM, TAKE LEAD 

l FLAPS SET 70 PERCENT 

l ARCPlARCT 

Figure 5-5. Head-On Rendezvous (Sheet 2 of 2) 
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MINUS DESIRED TRAIL DISTANCE) 
I- (TURNING POINT RANGE -1 

5 TRAIL POSITION I 

Figure 5-6. Head-On Rendezvous (RadariIFF Range and Bearing Equipment) 

KC-130 
TAS 80 90 100 

Helicopter TAS 
110 1.20 130 140 150 

160 10.4 11.1 11.8 12.5 13.2 13.9 14.6 15.3 
170 10.7 11.4 12.1 12.8 13.5 14.2 14.9 15.6 
180 11.0 11.7 12.4 13.1 13.8 14.5 15.2 15.9 
190 11.3 12.0 12.7 13.4 14.1 14.8 1.5.5 16.2 
200 11.6 12.3 13.0 13.7 14.4 15.1 15.8 16.5 
210 11.9 12.6 13.3 14.0 14.7 15.4 16.1 16.8 
220 12.2 12.9 13.6 14.3 16.0 15.7 16.4 17.1 
230 12.5 13.2 13.9 14.6 15.3 16.0 16.7 17.4 
240 12.8 13.5 14.2 14.9 15.6 16.3 17.0 17.7 
250 13.1 13.8 14.5 15.2 15.9 16.6 17.3 18.0 
260 13.4 14.1 14.8 15.5 16.2 16.9 17.6 18.3 
270 13.7 14.4 15.1 15.8 16.5 17.2 17.9 18.6 
280 14.0 14.7 15.4 16.1 16.8 17.5 18.2 18.9 

N10,W 
Figure 5-7. Turning Point Range -One-Half Standard Rate (l-1/2 Per Second) 
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d. Then, make a 225’ one-half standard rate turn 
to the IelI. 

e. After starting the turn, slow to 180 KIAS, 
lower flaps to SO-percent, request confirmation 
that receiver(s) are at join-up altitude and com- 
mence descent to reach refueling altitude a 
minimum of one mile behind the receivers. At 
the completion of the turn, the tanker will be on 
the receiver’s heading. 

f. If it is desired to use a standard rate turn for 
this procedure, divide the turning point range by 
two prior to subtracting desired in-trail distance. 
Hold the 45” outbound leg for 38 seconds then 
make a 225” standard rate turn to the left. 

2. With bearing equipment only Figure 5-8: 

a. The tanker navigator advises the pilot when 
approximately 5 miles from receiver. Tanker air- 
speed is reduced to 180 KIAS. 

b. As the receiver passes the let? wing, the 
tanker pilot executes a level 210” standard rate 
left turn, maintaining 180 KIAS and rendezvous 
altitude until visual contact is reestablished. 

c. When visual contact is reestablished, lower 
flaps to 50 percent, request confirmation that the 
receivers have climbed to join-up altitude, de- 
scend to refueling altitude. 

5.15 EN ROUTE (OVERTAKING) 
RENDEZVOUS 

The tanker aircraft approaches the receiver from the 
rear utilizing either range and bearing information or 
bearing information only. (See Figure 5-9.) 

1. With radar/IFF range and bearing equipment 
available, the tanker pilot will request confirmation 
that the receiver(s) have climbed/descended to join- 
up altitude and climb/letdown to reach refueling 
altitude a minimum of one mile behind the re- 
ceiver(s). 

2. With hearing equipment only, the tanker plans 
letdown to reach rendezvous altitude a minimum 
of 5 miles (based on navigator’s computations) 
behind the receiver. When in visual contact with 
the receiver, the tanker pilot requests confirma- 
tion that receiver(s) have climbed/descended to 
join-up altitude and then descends/climbs to refu- 
eling altitude. 

5.16 JOIN-UP 

Rendezvous procedures position the tanker for join- 
up. Join-up from all types of rendezvous is the same. 
The tanker must maintain a positive rate of closure to 
avoid delaying refueling operations; however, caution 
must be exercised to avoid over running the receiver. 

The join-up altitude is dependent upon the type 
join-up to be conducted. With a “receiver low” join-up 
the receiver’s join-up altitude is 300 feet below the re- 
fueling altitude. With a “receiver high” join-up, the 
receiver’s join-up altitude is 200 feet above the refuel- 
ing altitude. The receivers shall be established at the 
join-up altitude at the ARIP. 

At close range (one-half nm) tanker may advise the 
receiver(s) “one-half nm in trail” and reduces airspeed 
to 180 to 155 KIAS and lowers flaps to 50 percent. 
The hoses will not be extended until airspeed is below 
120 KIAS and the receivers are in the observation po- 
sition. As the tanker passes abeam, the receiver will 
respond “tallyho, you have the lead.” The tanker ad- 
vises the receiver “tanker has the lead” and establishes 
refueling airspeed. When cleared by the RAC, the re- 
ceiver will report established in the observation 
position. 

5.17 MULTIPLE RENDEZVOUS/JOIN-UPS 
(TRAINING) VMC ONLY 

Standard rendezvous/join-up procedures apply. Af- 
ter the join-up is completed and the tanker is stabilized 
in formation lead, the tanker pilot will clear the re- 
ceiver back to join-up altitude. Once the receiver is at 
join-up altitude the tanker pilot will climb or descend 
1,000 feet prior to executing a 180’ level turn away 
from the receiver. With approximately 8 nm of separa- 
tion the tanker will direct the receiver to reverse 
course while executing a 180” level turn toward the re- 
ceiver. When visual contact is acquired with the 
receiver, the tanker will follow standard join-up proce- 
dures. 

After the join-up is completed and the tanker is sta- 
bilized in formation lead, the tanker pilot will clear the 
receiver back to join-up altitude. Once the receiver is 
at join-up altitude the tanker pilot will execute a 360” 
level turn away from the receiver. When visual contact 
is acquired with the receiver, the tanker will follow 
standard join-up procedures. 

Note 

If the tanker cannot establish visual contact 
by the time he has rolled out on the receiver 

CHANGE 1 



NAVAIR 00.8OT-110 

N7198 
Figure 5-8. Head-On Rendezvous (Bearing Equipment Only) 

heading, the tanker will immediately exe- 
cute LOST CONTACT PROCEDURES. 

5.18 CONTACT/FUEL TRANSFER 

This paragmph contains information to be used 
from the receiver’s arrival in the observation position 
until the completion of fuel transfer. The left side refu- 
eling position will be primary; however, either side 
may be used. 

LW/U(NING( 

l Receivers will not attempt an engage- 
ment while in a turn at night. 
Engagements in a turn during the day are 
acceptable but at night the possibility of 
spatial disorientation exists when the re- 
ceiver pilot divides his attention between 
the drogue and coordinating a turn while 
having less visual reference at night. 
Once engaged, turns are permitted be- 
cause the pilot’s reference is solidly on 
the tanker. 

l Helicopten shall not attempt to refuel 
from a KC-130 configured with a high- 
speed dmgue. 

l The helicopter air refueling range is lim- 
ited to 20 feet, approximately 56 to 76 
feet of hose extension, to ensure safe air- 
craft separation during fuel transfer. 

l Contacting a hose with no hydraulic 
pressure, as indicated by a red pod light 
illuminated, is an emergency procedure 
only. 

l Excessively hard contact between probe 
and drogue can damage the mtIteling noz- 
zle. 

e Wing/prop turbulence can cause uncon- 
trolled settling. If settling occurs while 
engaged in the drogue, disconnect imme- 
diately. Failure to disconnect may 
result in damage to the probe and possi- 
ble blade-todmgue contact. 

l An excessive rate of disconnect will only 
aggravate any hose sine wave motion. 

l Offcenter disconnects can damage the 
retieling nozzle. 

5.19 MULTIPLE DRY CONTACTS (TRAINING) 

Standard procedures will be used to accomplish the 
rendezvous, join-up, and initial contact. The receiver 
will request dry contacts by stating, “request multiple 
dry contacts on the left (or right) drogue.” The tanker 
will approve multiple dry contacts by stating, “cleared 
for multiple dty contacts on the left (or right) dmgue.” 

This series of maneuvers, contacts and disconnects, 
may be continued at the discretion of the receiver pilot 
until the clearance for multiple dry contacts is can- 
celed or the receiver requestg clearance to the 
observation position. 

5-16 CHANGE 1 



NAVAIR 00-8OT-110 

AR 0 TRACK 
PT 

HELO 0 ENROUTE _ _ c 
PT 

cl AFUP 

Figure 5-9. En Route (Overtaking) Rendezvous 
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5.20 CROSSOVER 

If a crossover is required, the receiver pilot will 
move to the outside of the tanker wingtip, 100 feet aft 
of the horizontal stabilizer, and increase altitude to a 
minimum of 50 feet above the tanker’s vertical stabi- 
lizer. A crossover will then be made by altering the 
receiver’s heading. During crossover, the receiver air- 
craft should be flown to a position outboard of the 
opposite wingtip at? of the horizontal stabilizer before 
descending into the opposite observation position. 
This procedure will eliminate the possibility of the re- 
ceiver passing through the area of extreme turbulence 
directly behind and slightly to the right of the tanker. 

,[I 

Blade stall and uncontrolled settling may 
be encountered if the area directly behind 
and to the right of the tanker is entered. 
During demonstrations of wake turbulence 
for pilots receiving initial air refueling 
qualification, the instructor should use cau- 
tion not to enter the area of extreme 
turbulence. 

5.21 NAVIGATION AND POSITION 
REPORTING 

When the rendezvous is complete, tankers will be 
responsible for all navigation, weather avoidance and 
position reporting. 

5.22 EN ROUTE/ESCORT PROCEDURES 

Some conditions may warrant using the tanker as an 
escort for the helicopter flight. Examples of this may 
be long range flights over water or desolate terrain 
where the onboard systems of the tanker may aid in 
navigation or communication. Although specific con- 
ditions will dictate the method in which escort will be 
accomplished, the following options should be consid- 
ered: 

1. Option 1 - Air refueling low altitude position 
for the tanker will be 1,000 feet above or below the 
helicopter flight and 1 to 2 miles in trail. 

2. Option 2 - If tanker weight and/or receiver 
airspeed prohibit maintaining a position in trail of 
the helicopters, the tanker will maintain vertical 
separation and fly a procedure turn, variable dogleg, 
or progressive racetrack escort. 

NAVAIR 00-8OT-110 

3. Option 3 - If the situation warrants, because 
of weather or other concerns, the tanker may fly as 
the formation lead with the receiver flight joined on 
the tanker. 

The receivers cruise altitude will be the same as the 
refueling altitude unless the situation dictates other- 
wise. 

5.23 AIR REFUELING WITH ONE 
TANKER/TWO OR MORE 
RECEIVERS 

In the event more than one receiver is to be refueled 
by a tanker, the join-up will be performed as described 
in para.5.7 with the receivers in left echelon formation 
as shown in Figure S-10. When number one receiver 
moves into the refueling position, the other receivers 
will maintain a position 200 feet behind and 200 feet 
to the left of tanker. When the fmt receiver completes 
refueling and is cleared by the RAC, he will make a 
normal disconnect and move aft and clear of the 
tanker and rejoin the helicopter formation outside of 
the echelon in the last (most rearward) position. The 
procedure will be repeated until all receivers have 
been refueled. Using this procedure, the first receiver 
to be refueled will again be in the lead position when 
all the receivers have completed refueling. 

524 LOST CONTACT PROCEDURES 

5.24.1 Prior To Tanker Assuming Formation 
Lead. If visual contact is not established by 1 nm, but 
electronic contact (radar?IFF range andbearing) is main- 
tained the tanker will immediately turn 45” right of the 
receiver’s heading. Lowerwingflaps to 70percent,slow 
to refueling airspeed, and call “no visual contact.” After 
30 seconds turn left and resume receiver’s heading. 
Maintain electronic contact and a position 1 to 2 nm 
behind receivers.) If visual and electronic contact is lost 
after the tanker is within 5 nm of the receiver, the tanker 
will immediately turn 45 ’ right of the receiver’s head- 
ing, maintain existing altitude and call “Contact lost”. 
Atter 30 seconds, initiate a climb/descent to rendezvous 
altitude. Maneuver for another rendezvous or proceed 
as briefed. 

During no visual contact or contact lost, the spare 
tanker will stay with the lead tanker. If the spare 
tanker loses sight of lead, the spare will turn right 10” 
or more from the lead tanker’s heading and follow the 
rest ofthe no visual contact or contact lost procedures. 

5.24.2 After Tanker Assumes Formation Lead 

1. Nonmountainous: 
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a. If the receivers lose sight of each other or the 
lead aircraft (tanker), maintain radio contact to 
confirm intentions. The receiver(s) will call 
“Lost visual contact” and simultaneously turn to 
lost contact heading to establish separation. The 
tanker will respond with “Execute” followed by 
base heading and the MSA. The tanker will ac- 
celerate to cruise airspeed and climb to MSA. 
The spare tanker will turn right lo”, accelerate to 
cruise airspeed and climb to MSA plus 500 feet. 
The first receiver (#2 in the formation) alters 20’ 
(2x10) away from the tanker’s heading, climbs 
400 feet (2x200) above MSA and, after 30 sec- 
onds, returns to the tanker heading. The second 
receiver (#3 in the formation) alters 30” (3x10) 
away from the tanker heading, climbs 600 feet 
(3x200) above MSA and, after 30 seconds, re- 
turns to the tanker heading. Timing starts when 
you reach your altitude. Each receiver will call 
out the heading to which aircraft is turning and 
the altitude to which aircraft is climbing to pre- 
clude any possible misinterpretation. (See 
Figure 5-l 1) 

b. For simultaneous refueling operations Figure 
5-l 1, make the following changes to the proce- 
dures in (a.): AAer “Lost visual contact” is 
called, the first receiver on each side of the 
tanker (each is in the #2 position in the forma- 
tion) will turn 20” (left or right respectively) 
away from the tanker heading, and climb 400 
above MSA, and after 30 seconds, turns to 
resume the tanker heading. The second receiver 
on each side of the tanker (each is in the #3 posi- 
tion in the formation) will turn in the appropriate 
direction, 30” away horn the tanker heading, and 
climb 600 feet above MSA and, after 30 seconds, 
returns to the tanker heading. Timing starts when 
you reach your altitude. 

2. Mountainous: 

formation) will adjust airspeed to air refueling 
airspeed minus 20 KIAS and climb to MSA plus 
600 feet. The fourth receiver (#5 in the forma- 
tion) will reduce airspeed to air refoeling 
airspeed minus 30 KIAS and climb to MSA plus 
800 feet. All receivers will maintain heading as 
relayed by the tanker and hold their adjusted air- 
speed for 3 minutes after reaching their altitude. 
Afier 3 minutes, accelerate to base airspeed. See 
Figure 5-12. 

b. For simultaneous refueling operations, make 
the following changes to the procedures in (a.) 
above: AAer “Lost visual contact” is called, the 
first receiver on the leg side of the tanker will 
maintain air refueling airspeed and climb to 
MSA. The first receiver on the right side of the 
tanker will adjust airspeed to air refueling air- 
speed minus 10 KIAS and climb to MSA plus 
200 feet. The second receiver on the left side of 
the tanker will adjust airspeed to air refueling air- 
speed minus 20 KIAS and climb to MSA plus 
400 feet. The second receiver on the right side of 
the tanker will adjust airspeed to air refueling air- 
speed minus 30 KIAS and climb to MSA plus 
600 feet. All receivers will maintain heading as 
relayed by the tanker and hold their adjusted air- 
speed for 3 minutes after reaching their altitude. 
After 3 minutes, accelerate to base airspeed. (See 
Figure 5-13.) 

c. Option 2 - All aircraft in element 1, 2 or 
both are expected to execute the procedures per 
paragraph (b.) “After tanker assumes formation 
lead” or as briefed. 

The second element aircraft must be aware 
of possible midair potential with the first 

eiver. - a. If the receiver(s) lose sight of each other or 
the lead aircraft (tanker), the receivers will call 
“Lost visual contact”. The tanker will respond 
with “Execute,” followed by the base heading 
and the MSA. The tanker will then accelerate to 
cruise airspeed and climb to MSA to allow the 
receiver formation maneuvering room. The spare 
tanker will turn right 10”. accelerate and climb to 
MSA plus 500 feet. The first receiver (#2 in the 
formation) will maintain refueling airspeed and 
climb to MSA plus 200 feet. The second receiver 
(#3 in the formation) will adjust airspeed to air 
refueling airspeed minus 10 KIAS and climb to 
MSA plus 400 feet. The third receiver (#4 in the 

element ret 

Lost visual contact in a mountainous envi- Intact m a mountamous envr- 
ronment, especially at low level, is a ecially at low level, is a 
critical situation. The tactical environment, on. The tactical environment, 
existing weather conditions, and terrain her conditions, and terrain 
may require deviations to the above proee- eviations to the above proee- 
dures. Therefore, it is extremely important xe, it is extremely important 
that these factors be thoroughly briefed dur- ors be thoroughly briefed dur- 
ing mission planning. (See Figure 5-14,) anning. (See Figure 5-14.) 
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Figure 5-10. One Tankermwo or More Receivers 
N7i93 

5.25 NO-SHOWS 

1. Receiver no-shows: 

If the receivers are not acquired by the ARIP, the tank- 
ers will slow to 180 KIAS between ARIP and ARCP. 
and proceed down track at the AR altitude plus 1,OOd 
feet separation (airspeed as required) to ensure that the 
receivers have not passed by unobserved and to clear 
the track for the next refueling element. If after pro- 
ceeding to the “end air refueling point” or to the 
track’s turn point, the receivers have not been located, 
the tankers will execute the appropriate,altemate plan. 
If the environment allows, the tankers may reverse 
track and maneuver near the ARCP for a prebriefed 
time and in a prebriefed manner prior to proceeding 
with the mission profile. Alternate ARCPs should be 
planned and coordinated in advance should opem- 

tional requirements preclude the receivers from mak- 
ing the original ARCP/ARCT. Tanker orbits because 
of receiver no-shows should not be planned to take 
place at the ARIP or ARCP. 

Note 

Tankers who are ahead of schedule are ex- 
pected to maneuver prior to arriving at the 
refueling track (ARIP) so as to make good 
their ARCT. At the ARCP, the tankers will 
be on time to 2 minutes late and the receiv- 
ers will be 2 minutes early to on time. 

2. Tanker no-shows: 

Receivers shall ensure that they are established at 
ARCP at ARCT and at the join-up altitude. If no con- 
tact, voice or visual, is established between the 
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REFUELING IN NONMOUNTAINOUS TERRAIN 

No. 1 receiver maintains refueling speed, turns 20’ IeftJright away from the formation and 
climbs to the safety altitude plus 400 feet. After 30 seconds. the receiver resumes the tanker 
heading. 

No. 2 recaiver mainteins refueling speed, turns 30” left/right away from the formation and 
climbs to the safety altitude plus 600 feet. After 30 seconds, the receiver resumes the tanker 
heading. 

No. 3 receiver maintains refueling speed, turns 40” leftfright away from the formation and 
climbs to the safety altitude plus 600 feet. After 30 seconds. the receiver resumes the tanker 
heading. 

ACCELERATE TO CRUISE AIRSPEED 
CLIMB TO MSA 

20’ AND CLIMB MSA + 400 FEET 
30 SECONDS 

30’ AND CLIMB MSA + 600 FEET 
30 SECONDS 

40’ AN0 CLIMB MSA + 600 FEET 
30 SECONDS 

TURN RIGHT 10’ 
ACCELERATE TO 
CRUISE AIRSPEED 
AND CLIMB TO 
MSA + 500 FEET. 

N7)98 

Figure 5-11. Loss of Visual Contact (Nonmountainous Terrain) (Sheet 1 of 2) 
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t ACCELERATE TO CRUISE AIRSPEED 
CLIMB TO MSA 

TURN RIGHT 10’ 
ACCELERATE TO 
CRUISE AIRSPEED 
AND CLIMB TO 

2o’AND CLIMB MSA + 400 FEET 
20” AND CLIMB MSA + 400 FEET 
30 SECONDS MSA + 500 FEET, 

30 SECONDS 

P 

30” AND CLIMB MSA + 600 FEET 
30 SECONDS 

30’ AND CLIMB MSA + 600 FEET 
30 SECONDS 

P 

Figure 5-l 1. Loss of Visual Contact (Nonmountainous Terrain) (Sheet 2 of 2) N7,96 

receiver and the tanker at the ARCP, the receiver shall 
continue along the refueling track at the join-up alti- 
tude until reaching the abort point or, in the case of a 
static track, the turn point. Further actions will be mis- 
sion dependent and should be briefed to both the 
tanker and receiver crews. 

Note 

Receivers who are ahead of schedule are 
expected to maneuver prior to arriving at 
the refueling track (ARE’) so as to make 
good their ARCT. At the ARCP, the re- 
ceivers will be 2 minutes early to on time 
and the tankers will be on time to 2 minutes 
late. 

5.26 AIR REFUELING FORMATION OPTIONS 

The following refueling formations will be used for 
AR missions requiring multiple tankers. Both tanker 
and receiver crew must be well versed in the air refuel- 
ing formation procedures. Any variation horn these 
procedures shall be coordinated with all participants. 
All of these formation options begin with tankers in 
the trail position. Consideration should be given to 
launching two tankers to support multiple helicopters. 
When five receivers or more are involved in the refu- 
eling operation, consideration should be given to 
dividing the helicopters into smaller elements with 
each element having a primary tanker. 

1. Option 1 (Figure 5-13). This consists of two 
tankers (one primary and one spare), up to four re- 
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REFUELING IN MOUNTAINOUS TERRAIN 
NO. 1 mceiver accelerates to refuel airspeed and climbs to the safely altitude. Note: The 
receiver should hold this airspeed for 3 minutes, then reestablish to the refueling base 
airspeed. 

NO. 2 receiver decelerates to refuel airspeed minus 10 KIAS and climbs to the safety allilude 
plus 400 feat. See note above. 

No. 3 Ioceiver decelerates to refuel airspeed minus 20 KIAS and climbs to the safety altitude 
plus 600 f-t. sea note above. 

NO. 4 receiver decelerates 10 refuel airspeed minus 30 KIAS and climbs to the safely altitude 
plus 800 feet. see note above. 

ACCELERATE TO 
CRUISE AIRSPEED 
AND CLIMB TO MSA 

f 

CRUISE AIRSPEED 
AND CLIMB TO 

MAINTAIN AR AIRSPEED MSA + 500 FEET. 
CLIMB TO MSA 

AR AIRSPEED MINUS 10 KIAS 
CLIMB OT MSA + 400 FEET 

AR AIRSPEED MINUS 20 KIAS 
CLIMB TO MSA + 600 FEET 

AR AIRSPEED MINUS 30 KIAS 
CLIMB TO MSA + 800 FEET 

N7i96 

Figure 5-12. Loss of Visual Contact (Mountainous Terrain) Simultanmus Reheling (Sheet 1 of 2) 
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t ACCELERATE TO CRUISE AIRSPEED 
CLIMB TO MSA 

TURN RIGHT lo-ACCELERATE TO CRUISE AIRSPEED 
CLIMB TO MSA + 500 FEET 

AR AIRSPEED MINUS 10 KIAS 
MAINTAIN AR AIRSPEED CLIMB TO MSA + 400 FEET 

CLIMB TO MSA f 

-- . -- 
ARAIRSPEED MINUS 20 KlAS 

AR AIRSPEED MINUS 30 KIAS CLIMB TO MSA + 600 FEET 
CLIMB TO + 600 FEET 

* 

NOTE 

ALL RECEIVERS WILL MAINTAIN BASE HEADING AS RELAYED BY THE 
‘TANKER AND HOLD THEIR ADJUSTED AIRSPEED FOR 3 MINUTES 
AFTER REACHING THEIR ALTITUDE. AFTER 3 MINUTES, ACCELERATE 
TO THE BASE AIRSPEED. 

Figure S-12. Loss of Visual Contact (Moontaneous Terrain) Simultaneous Refueling (Sheet 2 of 2) “I”=o 

ceivers (normally), and, in some. circumstances, 
several nonreceivers. All receivers will refuel from 
tbe primary tanker. Prior to join-up, the spare tanker 
will assume a position slightly behind and approxi- 
mately 500 to 2,000 feet to tbe right of lead. Tbe 
transition to this spare position should be done early 
enough to allow the lead tanker latitude in maneu- 
vering and airspeed changes during rendezvous. 
The spare tanker will configure its hoses at the 
same time as the lead tanker. After refueling is 
complete, tbe lead aircraft will maintain refoeling 
airspeed until the spare is rejoined in a right ecbe- 
lon. The formation will then proceed as briefed. If 
tbe primary tanker is unable to feel, aa indicated by 
tbe “go to spare tankei’ signal it will accelerate 
straight abead, climb 500 feet when clear, and turn 

to rejoin into a spare position. The spare tanker will 
maintain position and configuration while the re- 
ceivers move to the observation position. Refoeling 
will then proceed with the spare assuming lead do- 
ties. 

2. Option 2 (Figure 5-14). The helicopter flight will 
split into two trail elements prior to the ARIP. Tbe 
tanker formation will rendezvous with fhe belicop- 
ter elements as they proceed down the refueling 
track. The spacing between elements will be ap- 
proximately 2 MI, based on mission requirements, 
such as, type and number of receivers in each ele- 
ment. The ARCT is the control time for arrival of 
the lead helicopter elements at the ARCP. 
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After the join-up, the second cell should 
consider establishing a vertical and or hori- 
zontal separation to avoid possible 
turbulence from the lead cell. 

a. The tankers will rendezvous wtth the helicop- 
ter elements from a close trail fortnation. As the 
tanker formation approaches the second helicop- 
ter element (the trailing element), the second 
primary tanker wtll drop out of fortnation and 
complete a join-up on the second helicopter ele- 
ment. The first tanker will continue forward to 
rendezvous and join-up on the lead helicopter 
element. When the second element has cotn- 
pleted refueling, the second tanker will 
accelerate and join in right echelon on the lead 
tanker. 

b. If a spare (thiid) tanker is available and used 
in the option 2 formation, it will be positioned as 
#3 in trail. As the tanker formation approaches 
the trailing helicopter element, the #2 and #3 
tankers drop out of formation as an element and 
complete rendezvous and join-up. Leadtanker- 
continuesforwardtojoinontheleadhelicopterel 
ement. As the #2 tanker slows, the #3 tanker 
will assume a spare position slightly behind 
and 500 to 2,000 feet to the right. The transi- 
tion to the spare position should be done early 
enough to allow the #2 tanker latitude in ma- 
neuvering and airspeed changes during the 
rendezvous. The spare will contigure at the same 
time as #2. When #2 signals “fuel flowing,” the 
spare will retract hoses and accelerate ahead to 
the lead element to spare the lead tanker. When 
refueling is complete, lead will maintain refuel- 
ing air speed until all tankers are rejoined to right 
echelon. The #2 tanker will join up to the right of 
#3 tanker, which is in spare position on lead. If a 
primary tanker is unable to refuel, as indicated 
by a “proceed to spare tanker” light signal, it will 
accelerate, climb 500 feet when clear of the for- 
mation and rejoin at the end of the formation in 
the spare position. The spare will maintain posi- 
tion and assume primary tanker duties as the 
receivers move to the observation position. 

c. If it is desired to use a fourth tanker in option 
2 refueling, two spares will be used, in two ele- 
ments of two tankers each, following general 
procedures above in Figure 5-17. 

When simultaneous refueling by two receivers is 
required, the join-up will be performed in the same 
manner as prescribed in paragraph 5.16 with the 
receivers initially in left echelon. When the lead 
receiver is in the left observation position, the re- 
ceivers designated to refuel on the tanker’s right 
side (second element) will cross over to the right 
observation position. If the tanker is ready to begin 
refueling operations, the receivers on the left side 
may be cleared for contacts prior to the second ele- 
ment crossing over to the right observation 
position. When both receiver elements have com- 
pleted air refueling operations the helicopter 
formation rejoin can be executed, prior to or after 
tanker departure, as prebriefed. 

1 WARNING 1 

Under normal circumstances two receivers 
will not disconnect simultaneously or fly in 
the precontact position at the same time. 
This is because of the difftculty of main- 
taining lateral separation during disconnect 
and the distraction caused by a second heli- 
copter in the precontact position, especially 
at night. 

Note 

Qualified observers will be at each para- 
troop door/window for simultaneous air 
refueling contacts. 

The helicopter(s) designated to refuel on 
the right hose may cross over individu- 
ally, in sequential order, or may cross 
over simultaneously as a fortnation ele- 
ment. 

5.27 POST AIR REFUELING 

5.27.1 Disengagement. When fuel transfer is 
completed, the RAC will clear the receiver to disengage. 
The receiver will proceed to the disengagement position 
and effect a normal disengagement. 

5.27.2 Formation Breakup. When the receiver(s) 
call clear of the tanker, the tanker will retract the hoses 
and smoothly accelerate away from the receiver flight. 
The tanker will climb 1,000 feet prior to initiating any 
hUllS. 

5.27.3 Navigational Assistance. When the re- 
ceiver force has completed fuel transfer, the RAC will 

5-25 CHANGE 1 



NAVAIR 00-8OT.110 

?ECEIVERS 

5 TO 7 RoTOR DISCS 
(500 FEET) 

NONRECEIVERS 

N7196 

Figure 5-13. Au Refueling Formation Option 1 
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RECEIVER ELEMENT #l 

RECEIVER ELEMENT #2 

5 TO 7 ROTOR DISCS 

SPARE 
(FINAL) 

SPARE 
(INITIAL) 

A3 -_ . ..- T 

Figure 5-14. Air Refueling Formation Option 2 With Three Tankers 
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RECEIVER ELEMENT #I 

SPARE 

RECEIVER ELEMENT #2 

(500.FEET) 

SPARE 

N7&X 

Figure 5-15. Air Refueling Formation Option 2 With Four Tankers 
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pass fuel offload distance, heading, and ETB to the 
receiver’s next checkpoint/destination, 

5.28 ABORT PROCEDURES 

Tankers will be prepared to assist receivers in any 
way in the event of a receiver abort. If naviga- 
tion/communication assistance is required by the 
aborting receiver’s tanker and wingman will nor- 
mally accompany the aborting aircraB to the abort 
base. Except in the critical emergencies or when a 
tanker spare is not available, aborting tankers 
will not abandon receivers that require navigation/ 
communication assistance. 

5.28.1 Tanker Engine Failure. Under conditions 
of high altitudes and ambient temperatures, an instanta- 
neous loss of an engine may require the addition of close 
to Ml power on the remaining engines to maintain 
airspeed and altitude. Because three-engine air mini- 
mm control speed, out of ground effect, may be close 
to the helicopter air refueling speed, caution must be 
exercised when adding power so as not to lose direc- 
tional control if the failed engine is an outboard. In this 
situation, direction control can be regained by losing 
altitude to regain airspeed, apply asymmetrical flight 
controls, reducing drag (raising flaps, retracting hoses), 
or by reduction of power of asymmetrical operating 
engines. 

5.28.2 System Malfunctions. When a system 
malfunction jeopardizes safety, air refueling should not 

be accomplished except during fuel emergencies or 
when continuance of refueling is dictated by operational 
necessity. When fuel spray is noticed, fuel transfer will 
be stopped and the receiver notified. The requirements 
to continue fuel transfer will be at the discretion of the 
receiver pilot. 

Note 

A small amount of tire1 spray may be present 
upon dtogue engagemenMisengagement No 
fuel spray should be evident during fnel 
transfer. 

5.28.3 Breakaway Procedures. The tanker will 
call “Breakaway” preceded by the receiver’s call sign 
when an emergency condition exists that requires art 
immediate separation of aircraft. This will include but 
is not limited to excessive rate of closure, engine failure, 
and excessive fuel leakage at the drogue. The receiver 
will effect an emergency disengagement and maneuver 
clear of the tanker. The tanker will simultaneously turn 
on the lower rotating beacon. 

5.28.4 Crash Landing, Ditching, or Bailout. If an 
emergency occurs that necessitates a cash landing, ditch- 
ing, or bailout, an aircraft designated by the RAC will 
accompany the disabled aircraft or will cover personnel at 
a safe distance above the surface. The designated aircraft 
will tender all assistance possible, orbiting the area until 
aid arrives or until fuel supply requires leaving the area. 

5-29 (Reverse Blank) CHANGE 1 





NAVAIR 00-8oT-110 

CHAPTER 6 

Weather 

6.1 PURPOSE 

This chapter outlines, in general, the special 
weather support features required in the execution of 
long-range flights involving air refueling. The proce- 
dures included herein are not intended to restrict the 
functions of serological personnel. Task forecasters 
may augment these procedures with any effort consid- 
ered advantageous to the operation. 

6.2 CONCEPT 

All weather support shall be conceived and con- 
ducted with the intention of providing all operational 
and support element commanders with single-source, 
common data as a basis for their respective opera- 
tional decisions and plans. It is vital to the success of 
the operation that a single coordinated forecast be pro- 
vided simultaneously to the mission controlling 
agency and to the different operational and support el- 
ement commanders involved. It is also imperative that 
a close watch of abort bases, receiver destinations and 
alternates, and tanker recovery bases be maintained 
throughout the operation to aid in making recalls, di- 
versions, etc., if unexpected weather conditions 
critical to the operation occur. 

6.3 SPECIAL WEATHER SUPPORT 
FEATURES 

The extensive planning and operational coordina- 
tion required in air refueling operations dictate that 
special mission control forecasts be provided to the 
command and participating agencies. 

6.3.1 Forecast Objectivity. The go/no-go effect of 
forecast weather phenomena will be determined by the 
commander exercising operational control. All weather 
forecasts should be entirely objective in nature and 
should contain no forecaster-applied safety margins in 
either direction. Completed forecasts should indicate, as 
nearly as possible, realistic weather that is actually 
expected. Go/no-go decisions are placed entirely at the 
command level. The forecaster merely provides a por- 

tion of the data to be considered in the go/no-go de& 
aion. 

6.3.2 Preliminary Mission Control Forecasts. 
Twelve to eighteen hours prior to receiver launch time, 
a detailed forecast folder, applicable to the operation, 
shall be prepared. This forecast shall be termed the 
preliminary mission control forecast and shall be sub- 
mitted to the mission controlling agency to assist in 
arriving at a preliminary go/no-go decision. 

6.3.3 Prelaunch Final Mission Control Fore- 
casts. Three hours prior to initial launch time, a de- 
tailed forecast folder shall be prepared and submitted to 
the controlling agency for the final go/no-go decision. 
Simultaneous distribution shall be made to all task or- 
ganization elements. 

6.3.4 Weather Monitoring. Subsequenttosubmis- 
sion of the prelaunch final forecast, a strict surveillance 
and monitoring system of existing conditions along the 
route is required. Significant changes and deteriorations 
shall be immediately brought to the attention of the 
controlling agency so that recalls, aborts, or diversions 
may be directed if considered necessary. Specific 
weather phenomena that will warrant an abort or recall 
shall be determined jointly by the controlling agency 
and by the operational and support elements. 

6.3.5 Airborne Weather Reconnaissance. A 
requirement exists for airborne reconnaissance when 
refueling operations are to be conducted over remote 
areas where weather has not been reported and also 
when forecast conditions in the refueling areas are mar- 
ginal or unknown. 

6.3.5.1 Responsibility. The responsibility for pro. 
vidingorarranging forairborne weatherreconnaissance 
rests with the agency having overall control of the 
operation. Consideration shall be given to the acquisi- 
tion of long-range, high-altitude, multiplace aircraft. 

6.3.5.2 Purpose. Weather nxonnaisance shall be 
flown in order to: 
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1. Provide the task forecaster with the data re- 
quired for the e.volution of accurate operational 
forecasts for planning and execution. 

2. Reconnoiter alternate refueling areas in the 
event the primary areas are unsuitable because of 
weather phenomena. 

6.3.5.3 Execution 

1. The profile of the weather reconnaissance flight 
shall duplicate as nearly as possible the planned 
proftle of the receiver aircraft. 

2. An acrology man shall be assigned as a 
crewmembcr to observe, record, and report the ap- 
plicable weather conditions. 

3. Reports shall be. ma& for cvcry 180 miles of 
progress. Supplementary reports shall be made in 
the actual refueling area. 

4. Weather reconnaissance flights shall be sched- 
uled so that the observed data can be incorporated 
into the prelaunch final forecast. 

5. Communication methods shall be prescribed in 
the appropriate communication annex(es). 

6. The. task forecaster shall advise the controlling 
agency of any suspicious or significant areas that 
may warrant investigation. 

6.4 SUPPORTING WEATHER SECTION 

Weather support for routine air refueling operations 
will be afforded by the weather section of the base 
from which operational aircraft are launched. In addi- 
tion to the previously specifted support features, the 
supporting weather section shall be required to: 

1. Have two serology men become qualified in the 
pressure chamber and ejection seats for utilization 
as airborne weather observers. 

2. Assign specific weather personnel to provide 
services for the mission so that the required support 
efforts will not interfere with the normal weather 
section routing and watch changes. 
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CHAPTER 7 

Communications 

7.1 GENERAL 

Communication open&g pmce&es cturing air &it- 
cling operations shall be in acco&nce with applicable 
Allied communication publications (ACF%); Joint Army, 
Navy, Air Force publication (JANAT’s); ICAO instmc- 
tions; and pertinent regulations. Additional imtructions 
shall be included in the orders and plans governing spe- 
cific operations. 

The pmcedures for the employment of communica- 
tion means and channels during air refueling 
operations shall be as directed in this and preceding 
chapters and as modified by the applicable operation 
order. 

Communication and electronic personnel shall be 
thoroughly briefed on the mission to be accomplished, 
and all communications and electronic equipment 
shall be at peak operating condition. 

7.2 COMMUNICATIONS 

The procedures contained herein shall be used for 
air refueling options on transoceanic flights. The 
methods employed during air refueling and tactical 
operations training should conform as closely as possi- 
ble to these procedures within the limits imposed by 
local conditions. 

Two UHF frequencies shall be used during the re- 
fueling operation: the en route frequency and the 
refueling frequency. The en route frequency shall be 
used for the initial contact between tankers and receiv- 
ers and for control of the air refueling rendezvous. The 
refueling frequency may be used both during refueling 
operations and for control of receiver retirement. The. 
change from the en mute to the refueling frequency 
and the return to the en mute frequency after refueling 
shall be made on order from the receiver flight leader. 

When required, a separate communication fre- 
quency may be assigned for rendezvous control and 
another for control of the retirement of receivers from 
the refueling area. 

7.2.1 Air-to-Gmund Communlcatlons. When- 
ever possible, air-to-ground communications for pasi- 
tion reporting shall be conducted tbmugh facilities 
opemted by the appropriate air traffic control agency. 

Eiy prior arrangement and when teceiver aircraft arc 
operating beyond UHF range, tankus shall relay rc- 
ceiver pcsition rcprts by high frequency (HF) radio. 

During transoceanic opcmtions, there shall be a com- 
munication system established for tactical control of the 
movement Commtmicati~ between the control center 
and tanka aimraft shall be conducttxI directly over HF 
radio and/m relay through air traffic control agencies. 
Tanka aimraft or other ah~&, as designated, shall 
relay for those receivers equipped with UHF only. 

Specific instruction shall be contained in the apprc- 
priateoperationor&. 

Air nSuAing reports and weather reconnaiswulcc rc- 
pm& shall be transmitted as prescrilxd by the 
appmpriateopemtionorder. 

7.3 POINT-TO-POINT COMMUNICATIONS 

Ins&uctions for the use of a point-tip&t communi- 
cation system for movement control during transoceanic 
movements shall be contied in the opwion order 
goveming tbe movement. Normally, there is no require- 
ment for point-to-point communications during training 
operations 

7.4 COMMUNICATION SECURlTY 

1. All UHF communications s&l1 be in plain lan- 
guage tmless specifically directed otherwise. 

2. During training operations, emphasis should be 
placed on radio silence as a preparation for combat 
OpCratiOllS. 

3. Operation orders shall prescribe the ~32 0f 
air/ground codes and the extent of air traffic control 
rcpting for trarsoceanic operations. 
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4. Safety is paramount: The use of ah/ground 
~~&llbesqendedwhertanunsafeoremer- 
gency condition exists. 

7.5 SELECTNE IDENTIFICATION FEATURE 
(SIF)/IFF 

Aircraft cormnanders shall be provided with 
SIF/IFF codes, modes, and procedures 

7.5.1 Authentication. Special procedures for au- 
thentication and recognition shall be contained in the 
appropriate operation order 

Prior to in-flight refueling operations requiring 
radar as the primary means of rendezvous, IFF/SIF 
equipment shall be adjusted for opthnum performance 
and capability. 

7.6 SEARCH AND RESCUE COMMUNICA- 
TIONS 

Instructions for search and rescue communications 
shall be contained in the appropriate operation order. 

7.7 COMMUNICATION BRIEFINGS 

Communication briefings for all pilots and aircrews 
shall include but not necessarily be liited to the fol- 
lowing: 

1. Communication facilities and the procedures to 
be used in air-to-air and air-to-ground commtmica- 
tions 

2. Au trsfec control repolting requirelnm~ in- 
cluding procedures and facilities, and any 
additional reporting requirements 

3. Search and rescue and emergency or distress 
communication procedures and facilities and any 
limitations to theiiuse 

4. Navigational aids and sources of weather infor- 
mation and any liitations or special instructions 
pertaining to theii use 

5. Conditions or degree of UHF, VHF, IIF, radio, 
radar, or SIF/IFF silence imposed, or any other lhn- 
itations placed on the use of 
comrmmicationelectc facilities 

6. Any other comnumication-ele&onic require- 
ments, pmce&ms, and facilities+ such as air-to-air 
horning and radar rendezvo&ontrol 

7. Aircraft call signs 

8. Ground station call signs 

9. Freqwncies 

10. Frequency selection data that pemom~l operat- 
ing HF equipment can use to establish reliable 
contact with the control center and airways radio 
stations 

11. VHF/UHFandHFradi0setcharmelizatimandin- 
flightfteqexymchanmlizationthatmayberequimd 

12. HF aeronautical stations 

13. Air-to-ground codes to be employed 

14. Addressii of in-flight reIwrts, methods of 
tmnsmission, grosmd stations, or aircraft to which 
they are to be transmitted, and whether messages 
are to be sent in code or in pldm language 

15. Recognition - Advising the areas concerned 
to include procedures, signals, and cutrent issues of 
necesmry extracts from applicable publications 

16. SIF/IFF instructions 

17. Special instructions covering refueling reports. 

Radio operators or pilots of those aircraft not carry- 
ing radio operators shall be provided with the 
n- comtmmication flimsier and the extracts of 
communication instructions, authentication and recog- 
nition procedures, SIF/IFF setting, and air/ground 
code books, as required. 
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