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Reproduction for nonmilitary use of the informarion or illustrations contained 1o this publication 18 not permitted
without specific approval of the issuing service. The policy for use of Classified Publications 15 established lfor
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SAFETY SUPPLEMENTS SUMMARY

Safery Sunplements are Wdentified by the addition of "7-55-"" and consecutive dash numbers to the basic publication
g ! ¥

number. A supplement number will never be used more than once. The supplements you receive should follow in

sequence and if you are missing one, check the index, T.0, 0-1-1-1, to see if it was i1ssued and, if so, 1s sull in

effect, That supplement may have been replaced or rescinded before yvou received your copy. If 1t 15 sull active,

see your fublication Distibuoion Officer and get your copy.
SAFETY SUPPLEMENTS IN THIS CHANGE

Mumber Daote short Title Disposition

SAFETY SUPPLEMENTS STATUS

This portion to be filled in by you when you receive your Flight Manual and to be added to as you receive additional
supplements. Refer to the index, T.0. 0-1-1-1, for latest information if any questions arise. Supplements outstand-
ing at the time of preparation of this page have been listed below for your convenience,

Mumber Date Short Title Disposition

Changed 1 May 1969  FLYLEAF 1



7.0, 1.1C-1-11

OPERATIONAL SUPPLEMENTS SUMMARY

Operational Supplements are numbered by adding 'S and consecutive dash numbers to the basic publication num-
ber. A supplement number will never be used more than once. The supplements you receive should follow in se-
quence and if you are missing one, check the index, T.0. 0-1-1-1, to see if it was issued and, if 50, 18 still 1o
ettect. That supplement may have been replaced or rescinded before you received your copy. If it is still active,
see your Fublication Distribution Officer and get your copy.

OPERATIONAL SUPPLEMENTS IN THIS CHANGE

Number Dote Short Title Disposition

i

OPERATIONAL SUPPLEMENTS STATUS

This portion to be filled in by you when you receive your Flight Manual and to be added to as you receive addi-
tional supplements. Refer to the index, T.0. 0-1-1-1, for latest information if any questions arise. Supplements
outstanding at the time of preparation of this page have been listed below for your convenience.

Number Date short Title Disposition

FLYLEAF 2 Changed 1 May 1969
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FOREWO

SCOPE. This manual is designed to be used in conjunction with the applicable Flight Manual and to provide tn-
formation to all crewmembers who participate in air refueling operations. Deviations from the procedures con-
tained in this manual must be authorized in detail by a specific operations order or a command directive. Proper
control and utilization of the manual will insure concurrent intercommand distribution of standard and up-to-date’
air refueling data to tanker and receiver crewmembers, Detailed information concerning individual airplane air
refueling systems, limitations, and performance is not contained in this manual.

SOUND JUDGMENT. Procedures in this manual are mandatory and must be performed in the prescribed manner,
except where deviations are required in the interest of safety of flight.

HOW TO GET PERSONAL COPIES. The required quantities should be ordered before you need them to assure
their prompt receipt. Check with your supply personnel — it is their job to fulfill your Technical Order requests.
Basically, you must order the required quantities on the Numerical Index and Requirements Table (T.0. 0-1-1-1).
Technical Orders 00-5-1 and 00-5-2 give detailed information for properly ordering these publications. A system

shall be established at each base to deliver these publications to the crews immediately upon receipt.
WARNINGS, CAUTIONS, AND NOTES. The following definitions apply to Warnings, Cautions, and Notes found

throughout the manual.

— Operating procedures, techniques, etc, which can result in personal injury or loss ot
life if not carefully followed.

— Operating procedures, techniques, etc, which can result in damage to equipment tf not
carefully followed.

Mote ~ An operating procedure, technique, etc, which is considered essential to emphasize.
SHALL. WILL, SHOULD, AND MAY. The following definitions apply to the words shall, will, should, and
may. |

SHALL or WILL~The instructions or procedures prefaced by shall or will are mandatory.

~HOULD ~Normally used to indicate a preferred but noanmandatory method ot accomplishment.
MAY ~An acceptable or suggested means of accomplishment.

YOUR RESPONSIBILITY — TO LET US KNOW. Recommended changes to this manual will be prepared and pro-
cessed in accordance with the appropriate major command’s directives governing Flight Manual changes. Head-
quarters TAC, (DOFT-E), will process and assure proper coordination of all change requests initiated with
USAFE, PACAF, and TAC. Headqguarters TAC will also coordinate on all SAC initiated change requests. All
change requests will then be forwarded w 1st Combat Evaluation Group (SAC). Changes to tactics and procedures
that are peculiar to only one command’s airplanes or operation will follow the same routing for transmission and
coordination. The other command will not attempt to change or rule on the validity of such changes. The Tanker
Division of 1st Combat Evaluation Group (SAC) will insure that all required coordination is accomplished on all
recommended changes and forward final recommendations to Commander, OUAMA, Tinker Air Force Base, Okla-
homa, Attention: OCNEAF, for final action. OCAMA will take the necessary action to mcorporate change re-
quests into the manual. Supplements and/or changes to this manual are not authorized, except when coordinated
as previously specified. All routine changes will be initiated on AF Form B47 and routed for coordination as
specified above.

i Changed 1 May 1969
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Operational Supplements are numbered by adding "'S”" and consecutive dash numbers to the basic publication num-
ber. A supplement number will never be used more than once. The supplements you receive should follow n se-
quence and if you are missing one, check the index, T.0. 0-1-1-1, to see if it was issued and, if so, 1s still in
effect. That supplement may have been replaced or rescinded before you received your copy. If 1t 1s sull acuve,
see yvour Publication Distribution Otficer and get your copy.

OPERATIONAL SUPPLEMERNTS IN THIS CHANGE
. Mumber Date Short Title Disposition
T.0. 1-1C-1-115-4 1 March 1968 Abbreviated Emergency Page AR-4

FProcedures Checklist,

T.0. 1-1C-1-1 155 8 March 19068 Airplanes equipped with Page 3-1, 3-34
Awr-To-Awr Tacan,

T 1-10-1-115-7 19 March 1968 Preclude aircraft Page 4-2, 4-4
equipment damage due
to possible separation
of drogue hose.

OPERATIONAL SUPPLEMENTS STATUS

This portion to be filled in by you when you receive your Flight Manual and to be added to as you receive addi~
tional supplements. Refer to the index, T.0. 0-1-1-1, for latest information if any questions arise. Supplements
outstanding at the time of preparation of this page have been listed below for your conventence.

Short Title Disposition

Mumber

Changed 1 Auvgust 1968 il
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SCOPE. This manual is designed to be used in conjunction with the applicable F light Manual and to provide in-
formation to all crewmembers who participate in air refueling operations. Deviations from the procedures con-
rvined in this manual must be authorized in detail by a specific operations order or a command directive. Proper
control and utilization of the manual will insure concurrent intercommand distribution of standard and up~to-date
air refueling data to tanker and receiver crewmembers. Detailed intormation concerning individual airplane air
refueling systems, limitations, and performance 1s not contained in this manual.

SOUND JUDGMENT. Procedures in this manual are mandatory and must be performed in the prescribed manner,
except where deviations are required in the interest of safery of tlight.

HOW TO GET PERSONAL COPIES. The required quantities should be ordered before you need them to assure
their prompt receipt. Check with your supply personnel — it is their job to fulfill your Technical Order requests.
Basically, you must order the required gquantities on the Numerical Index and Requirements Table (T.0, 0-1-1-1).
Technical Orders 00-5-1 and 00-5-2 give detailed information for properly ordering these publications. A system
chall be esrablished at each base to deliver these publications to the crews immediately upon receipt.

WARNINGS, CAUTIONS, AND NOTES. The following definitions apply to Warnings, Cautions, and Notes found
throughout the manual.

— Operating procedures, techniques, etc, which can result in personal injury or loss of
life if not carefully followed.

'ﬂf%uﬁ?i"hsﬂ‘i'i'ﬂu!ﬁ‘iﬂuﬁ bl g P e i

— Operating procedures, techniques, etc, which can result in damage to equipment if not
carefully followed.

% "

L O N L W N 0.

Mote — An operating procedure, technique, etc, which is considered essential to emphasize.

SHALL, WILL, SHOULD, AND MAY. 'The following definitions apply to the words shall, wi i1, should, and

SHALL or WILL-The instructions or procedures prefaced by shall or will are mandatory.

SHOU LD ~Normally used to indicate a preferred but nonmandatory method of accomplishment.

o

MAY —An acceptable or suggested means of accomplishment,

VYOUR RESPONSIBILITY — TO LET US KNOW. Recommended changes to this manual will be prepared and pro-
cessed in accordance with the appropriate major command’s directives governing Flight Manual changes. Head~
quarters TAC, (DOFT-E), will process and assure proper coordination of all change requests initiated with
USAFE, PACAF, and TAC. Headquarters TAC will also coordinate on all SAC initiated change requests. All
change requests will then be forwarded w 1st Combat Evaluation Group (SAC). Changes to tactics and procedures

~that are peculiar to only one command’s airplanes or operation will follow the same routing for transmission and

. coordination. The other command will not attempt to change or rule on the validity of such changes. The Tanker
Division of 1st Combat Evaluation Group (SAC) will insure that all required coordination is accomplished on all
recommended changes and forward final recommendations to Commander, OCAMA, Tinker Air Force Base, Ukla-
noma, Attention: OCNE AY . for final action. OCAMA will take the necessary action to Incorporate change re-
quests into the manual. Supplements and/or changes to this manual are not authorized, except when coordinated
as previously specified. All routine changes will be initiated on AF Form 847 and routed for coordination as
specified above,

v Changed 1 August 1968
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ON PLANNING
GENERAL

The air refueling operation requires precise and de-
tatled planning to nsure success. Consideration must
be given to cach factor resulting from the use of vari-
ous receiver/tanker combinations and their capabili-
tres and bimitations, The most efficient performance
and procedures may not be the optimum for either the
receiver or tanker; however, it necessarily must be
within the operating limitations of each. Crewmembers
must be thoroughly familiar with all the planning fac-
rors used in determining how the mission 1s to be
flown. Each receiver unit should maintain a file of
supplemental tanker manuals (T.0. 1-1C-1-1 and

T.0. 1-1C~1-3) which cover air refueling procedures
in greater detail.

ROL OF TANKER/RECEIVER FORCES

CONT

An amrborne tanker torce commander and alternate com-
manders, as required by the mission, will be desig-

be familiar with all aspects of air refueling. During
operational missions, the tanker commander is in
command of the air refueling operation and will coor-
dinate with the receiver force commander to insure
successtul mission completion. During an operational
situation, deviations from planoed air refueling alti-
tude and track may be made by the tanker commander
to insure successful mission accomplishment. Devia-
tions will be based on all facrors pertinent to success-
ful completion of the air refueling operations,

WPERATIONAL PLANS

Appropriate operations plans will be published to
cover all operational missitons. This planning may be

delegated by the major command to the numbered air
forces mmvolved, but should be yointly reviewed for
necessary changes. The controlling agency directing
and air retueling clearances for all missions 1n accor-
dance with existing procedures. OUperations plans will
contain specific instrucoon on the 1tems which follow:

Air Refueling Initial Point (ARIP)

The geographical coordinates for a designated ARIP
will be specified.

Air Retfueling Control Point (ARCP)

The geographical coordinates for a designated ARCP
will be specified. When ARCP’s are located at 60 de-
grees north latntude or above, polar navigation (USAF
prid) may be required to provide common grid headings,
Crews will be briefed and coordination assured be-
tween tanker and assigned receiver crews as to grid
configuration requirements and heading reference to

be used.

Air Refueling Control Time (ARCT)

The ARCT will be specified in ZAULU time or in time
after recesver launch.

Abort Points

Provision tor wind-adjusted abort points will be pro-
vided for all refueling tracks.

Completion Points
A previously coordinated geographic point will be des-

ignated as the completion point for fuel transfer on
all enroute refueling excepr buddy operation.
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Communications will be as prescribed o USATF, major

x .

atr command and numbered air force CEDs, pertinent

tions plans. UHF/VHF will normally be used for inter-
plane communication. When radio communications are
necessary, tactical call signs will be used. Call
signs, rendezvous and refueling frequencies, BF /SIF

modes and codes, contol channels, and recognition

and authentication procedures will be specified in this

GO,
Alternate Plons

If alternate refueling routes and tracks are applicable,
thev will be planned with the same derail and speci-
fics reguired for the primary route.

Line-lp

fied. Tanker cell composition and arrangement wiil be

SUeoitied,

Buddy Uperations

specified.
Recovery And Emergency Buoses

All air refueling operations should be conducted 1n
areas which are within range of suttable amrhelds to
allow safe recovery of tankers and receivers if briefed
cransier of fuel cannot be accomplished. If air refuel-
ing is not accomplished, aborting recevers will con-
cact the controlling agency and proceed to the recov-
ery base. If more than one element of recervers abort,
shey will maintamn alurude separation as briefed,

“randby And Spure Tanker Requirements

spare tankers will be provided, as necessary, to in-
sure the required oumber of tankers 1s available 1o
support the mission. Une airborne spare will normally

he provided for four or less primary tankers.

AIR REFUELING REPORTS

When required, normal air refueling reports will be re-
laved to major air commands.

FLIGHT PLANNING

H iy

Arr refueling acks should be planned to coincide
with the receiver’'s roure of flighr, where possible.

...................................................................................................................................................................................................................................................................
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Crewmembers will be briefed and will become thor-
oughlv familiar with the weather forecast for the air
refueling area so that alternate plans can be utilized
when the primary track 1s unsuitable.

Airspeeds And Altitudes

The optimum airspeeds and altitudes for both rankers
and receilvers must be compromised when arriving at a

mance capabtlities of each. Auspeed and altitude will
vary depending on recewver drag, and free aw tempera-
ture, he following informartion will be used for plan-
ning purposes and will apply for KC-135 buddy cruise
and air refueling unless specifically directed other-
wise. Lower altitudes will be required tor abnormally
high free air temperatures. (Reter to Axr Refueling

Optimum alrspeed 1s 300 KCAS ar 30,000 feet for
cruise and atr refueling.

Mote

Minimum air refueling airspeed 15 o0 KIAS
due to stall characteristcs av high gross
weights, Maximum refueling atrspeed 1s 310
KCAS due to structural himitations of probe
arrd boom receptacle.

Tankers normally use the enroute cell formation to and
from the air refueling area when a block alutude clear-
ance can be obtained. The controlling agency direct-
ing the mission will be responsible for obtaining an

enroute and air refueling altitude clearance for wain-

ing and operational missions.

Ottlond /Onload Requirements

Based upon the appropriate charts, the fuel transter
requirements will be computed against the profile as
specificd in the operations plan, Forecasted seasonal
weather effects will be compensated tor.

Fuel Keserve Requirements

For deplovment operations, the last recelver in the

cell will depart the penewration fix at the abort or des-
maining. 1 he fuel remaining requirement will be com-
puted for maximum endurance at 10,000 teet. I an al-
ternate airfield is required, fuel mimumums will be as
specified in pertinent directives. Following are mini-
mum fuel requirements: Alternate (20 minutes) 2000
pounds and abort/destination (30 minutes) 3000
pounds.

Tankers will carry sufficient fuel on board to allow
fovr 15 minutes additional orbit time o accommodare

............................................................................................................................................................................................................................
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Weather

Weather minimums are prescribed by AFM 00-106 (as
supplemented by major commands). Buddy departure
minimums are 1500 feet and 3 NM for day takeoffs
and 2500 feet and 3 NM  for night takeoffs.

Minimum visibility for a VI'R rendezvous 15 5 NM,
Minimum visibility for radar rendezvous 1s 1 'NM.

ations involving air refueling. It is paramount to the
success of these operations that a single coordinated
forecast be provided to the agency having overall con-
trol (making launch decisions), it 15 also imperative
that a close Meteorological Watch be maintained
throughout an operation to aid in making recalls,
diversions, ete, if unexpected weather conditions
critical to the operation occur.

FUELING PERFORMANCE COMPATIE

C-135)

AR RE
ﬁﬁ%ﬁ?ﬁi%

Figure 1-1 contains a performance chart which pro-
vides recommended cruise altitudes based on tempera-
rure conditions and pautical miles per 1000 pounds of
fiuel for one tanker and two receivers (configured for
the most common deployment drag index). Normally,
air refueling will also be conducted at the recommen-
ded cruise altitude and airspeed. Adverse factors
affecting receiver capability during air refueling, such
as drag induced by receptacle doors or practical thrust
requirements necessary to maintain airplane position
within a restricted flight envelope are not considered
in the charts.

The performance chart 1s based on a specific cals-

brated airspeed. This airspeed, established for the
ranker and receiver, 15 a compromise of the effects of

airs peed, altitude, gross weight, and temperature on
direct funcrion of calibrated airspeed, CAS provides a
constant lift/drag relatonship from sea level to ap-

0,000 feet the primary restrictive factor becomes the
shock waves resulting from Mach, with the exact
changeover altirtude dependent on alrplane design and
the optimum airspeed envelope. By maintaining a
programmed CAS and a constant pressure altitude, the
nautical miles per 1000 pounds of fuel will remain
constant because true alrspeed and fuel flow vary
irectly with temperature changes. The specified CAS,
therefore, provides a constant flight condition, satis-
fying the greatest number of variables encountered
during cruise or air mm@zﬂmﬁ operations . This will
remain true for cruising altitudes that do not exceed
the ""changeover’ altitude by more than 1000 or 2000
feer,

=

I

Temperature must receive primary consideration in
mission planning, since an increase in ambilent tem-
perature (warmer than standard) results 1n decreased
thrust, When the thrust required for a specilic cruise
altitude exceeds the thrust available {due to tncreased
temperature ), the cruise altirude must be lowered, The
optimum tanker/receiver {element) cruise flight con-
dition is, therefore, derived from the limiting factors
of: Maximum cruise altitude versus temperature, as
applied to receiver gross weight; and maximum cruise
altitude versus temperature, as applied to tanker gross
weight, During normal operations, the tanker maximum
pross weight at cruising alritudes does not exceed
270,000 pounds. When the tanker does exceed this
weight, and at temperatures more than 15°C above
standard, the tanker’s optimum cruise altitude may be
slightly below that of the receiver. Since this con-
dition requires the tanker to operate above the optimum
for only a short period of time, and occurs so rarely, it
has not been considered as a limiting factor. There-
fore, maximum altitude restrictions are based on re-
ceiver capabiliry, which can be considered constant,
since the receiver periodically returns to a maximum
gross weight condition on completion of air refueling.

Mote
Temperature conditions that are colder than
standard are seldom encountered. bven
though a higher altitude capability 1s pos-
sible when colder temperatures exist,
insignificant increase in range would be
realized, since the airplane would be
operating at a thrust setting above optl-
mum in order to maintain the established

CAS,

justed to provide the best cruise control (nautical
miles per 1000 pounds of fuel) for the tanker/receiver
combination and to arrive at a cruise planning alurude.
The maximum operational cruise alurude for the re-
ceiver is determined by entering the element cruise
performance chart with the temperature deviation from
standard that is anticipated and proceeding vertically
to determine the aluwude. Progressing vertically along
the altitude line until the appropriate tanker gross
weight line is reached, the nautical miles per ] 000
pounds of fuel then can be determined by proceeding
horizontally to the left side of the chart. If, by mspec-
rion, a better fuel consumption rate can be realized by
slightly reducing the altitude, the lower alttude
should be used. In addition, the altirude selected
should be rounded off to an even 1000 feet to estab-
lish a firm base altitude for simpler mission planning.
Although at lower tanker gross weights the chart will
indicate that an increased altitude will increase the
nautical miles per 1000 pounds of fuel slightly, itmust
be remembered that the receiver's altitude restriction
must still apply.

Changed 1 August 1908 foed






T.0. 1.1C-1.11 section |

Mote maximum nautical miles per 1000 pounds of fuel is at-
There is no significant increase in range tained at approximately 30,000 feet. Therefore, 30,000
when a combination of cruise climb and feet should be established as the planning altitude,

toboggan 1s attempted. bEssentially, the
same cruise control 1s obtained by re-
ducing power as weight decreases, since
neither the tanker nor receivers are

¢. Find the inittal pautical miles per 1000 pounds of
fuel for 30,000 feet horizontally to the left of the inter-
section of the 30,000-foor line and the 2060,000-pound
tanker gross weight line (18.5 NM per 1000 pounds of

operating at their design optimum air- fuel)
speeds.
d. Find the nautical miles per 1000 pounds of fuel

Flement cruise nautical miles per 1000 pounds of fuel

ﬂ ) s e n tor 220,000-pound ranker gross weight horizontally to
15 based on the tanker’s specific gross weight condi-

* bined wich ﬂ - the left of the intersection of the 220,000-pound gross

tien, combiped with a constant receiver gross weight u 4 Y v E . .. o
.. - R cUE | E welght line and the 30,000-foor altitude line (19.9 NM

condition. Blement cruise nautical miules per 1000

+ 1000 pounds of fuell.
pounds of fuel can be dertermined for any number of Per pounds of fuel)

receivers from the following formula: Note

The dashed lines on the chart depict the
Flement Cruise pautical miles per 1000 pounds of tanker altitude capability for standard day
fuel = temperature, STD +10°C and STD +20C,

The intersection of a temperature line and
the applicable ranker gross weight line fall
on the tanker altitude capability at normal

_{(Tom) (Rom)
(Rnm) + (Ra) {Tom)

Where: Tom = Tanker nautical miles per 1000 pounds rated thrust.
of fuel COMMUNICATION
Rnm = Receiver nautical miles per 1000 GENERAL
pounds of fuel
En = Number of receivers PPN
Air refueling will not be accomplished un-
Sample Problem less interplane communication capability
15 maintained between tankers and recei-
An example for the use of the chart 15 presented on vers except during an emergency.
figure 11,
During air refueling operations communications be-
Given: tween tanker and receiver tlight crews must be a

highly coordinated effort. Lengthy and 1improper call

o | ﬂ . o | signs often cause confusion and,/or block essential
b. Tanker Gross Weight (Level Off): 260,000 radio rransmissions.

pounds .

a. lemperature: 5°C above standard.,

- Strict radio discipline must be adhered to at all tumes.
Find: Mandatory calls for receivers are as tollows:

a. Receiver Altitude Capability (31,400 Feet).

a. Initial radio contact a mindmum of 15 minutes

D PN | N
E}ﬁ; {..Jfﬂif@ﬁf i .E.&ﬁﬁi.ﬁ.g &.Efg.iﬁ{iﬁ {%{}Fg}{}ﬁ E‘ {ﬁht}# ?ri{}r &y fhfﬁ' J%R{; 1
c. Element Cruise Inital Fuel Consumption (18.% b. When reaching level off altitude prior to air re-
M mer Yonnde of Fuel) (Tanker Crocs Weipht s * o
NM ' per 1000 Pounds of Tuel) (Tanker Gross Weight: fueling, report altitude to tanker leader, unless
210 000 Pounds . |
260,000 Pounds). | security would be compromised.
i Fa - - G kB 3y g e g e gy 3¢ § T " — v _ :
| d. },’t’}lmf’f‘ Cruise \’I uel Consumption (19.9 NM per ¢. When visual contact between tanker(s) and
000 Pounds of Fuel). receiver(s) 1s established or lost.
Solution: d. The recewver tlight leader will advise the tanker

PN ~ v g : when to assume ailr refueling arspeed (KC-13%5 onlv)y,
a. Find receiver altitude capability by entering the ‘ ‘ ' g atrspeed (KC-135 only)

performance data chart with temperature deviation from e. When hookup or disconnect 1s made during
standard {+5°C), and reading the aluitude directly probe/drogue air refueling.

above + 500 {ﬂhffi{?@ flﬁ?ﬁ*ﬁ:} | | | o |
Airplanes will use tactical call signs for buddy-

b. Find cruise planning altitude by first finding the type operations and for point parallel rendezvous
intersection of the altirude 5% ﬁ.?ﬂﬁ;@@ fﬁ‘ﬁ?’ii) and the tank- when tanker and receiver call %ggﬁh have been
er gross weight line (260,000 pounds). By inspection, coordinated prior to takeofi. When call signs have
this 1s not the optimum planning altitude, since the not been coordinated, tankers and receivers will

Changed 1 January 1968 fomd
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employ call signs based on orbit point and cell
color as indicated.

a. In multiple air refueling areas, tankers will
use the air refueling wack/area code name, plus
ARCE, plus cell position. Example: "‘Long Bow
George Lead.”” After positive identification is
accomplished, the call signmay be shortened to
“George Lead.” Tankers on buddy refuelings will
use code name, plus cell positon, bExanmple:
“Andy 2.7

b. In multiple air refueling areas, receivers will
use their tactical call sign, plus cell color, plus
cell position. Example: ""Reno Red Lead.”” After
positive identification is accomplished, this call
sign may be shortened to ""Red Lead.”” On buddy
refuelings, receivers will use cell color, plus
position. Example: “"Green 3.

¢. Spare rankers will use as a call sign the orbit
point suffixed by the words, ""Tanker spare.”’
Example: “Ann Tanker Spare.”

Unless otherwise directed, communication between
tankers and receivers will be maintained during all
normal rendezvous, precontact, and air refueling opera-
tions, Voice transmissions, however, will be held to
the absolute minimum required. Tankers will begin
monitoring designated radio frequencies and will have
electronic rendezvous eguipment operating at no less
than 30 minutes prior to the ARCT. Receivers will
advise the tankers of any change in ETA, number of
airplanes in the recetver force, position reporting re-
quirements {(if applicable), and other pertinent 1n-
formation as far upstream of the ARCP as possible,
but in no case later than 15 minutes prior to the ARCT.
The tanker commander will insure that the receiver
commander is informed of the number of operational
tankers available and weatber in the air refueling
area and at the recovery base, The receiver will
provide and the ranker will confirm receiver’s tnbound
track and true airspeed, turn range and offset
distance. Rendezvous squipment signal identification
and reliability must be made known to both crews,
together with range information, as soon as possible.

I ot e

® On initial radio contact, when air refueling

with a KOG-Y7L tanker, the receiver will
request and the tanker will confirm the
desired air  refueling boom procedures

(MANEUVERING or RIGID).

o

$ AEW&C airplanes or GCI/FAA facilities,
when available, may be used as a backup
source of information for rendezvous and
communications relay purposes,

GRAL COMMUNICATIONS

instructions are neoe eHSATY

-6 Changed I May 1969
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T ABILIZE — Hold receiver stead y I present
POSITION,

FORWARD — Move receiver forward.,
BACK — Move receiver backward,
DOWN — Descead receiver,

UP — Ascend receiver,

HilzH L — Move the receiver 1y ght.

P EFT — Move the receiver lefr.

Communications do ring rendezvous should be held to an
absolute minimum. The actual air refueling operation

should be performed when possible under complete radio
silence. Occastonally, situations will arise, such as awr
refueling under adverse conditions or with an inexperienced
recelver pilot, when it will become necessary for the boom
operator to give the receiver oral corrections. The following
voice procedure is to be used as a guide when oral
communications are necessary, but is not to be construed as

When the receiver(s) reaches 1/2 NM in trail, the boom
operator will establish radio contact with the receiver(s) by
stating, "Radio Check.” Receiver(s) will acknowledge.

a. kstablish radio contact. “(Receiver call sign), this is
(Tanker call sign) boom operator, radio check.” Receiver(s)
will acknowledge. When the receiver or flight leader reaches

the boom operator will state, “(Receiver call sign), note
your altimeter reading, cleared to the contact position,
(Tanker call sign) ready.”

Mote
The Boom Operator will clear subsequent
recetvers  from  observation position to  the
precontact position. Continue with paragraph b

a5 written,

b. Voice procedure for normal contacts. Boom
operator will begin communications when receiver
reaches approximately 50 feet from contact position.
Direction, if required, will precede distance for re-
ceiver to move and will be given in 10-foot increments
until receiver reaches approximately 10 feet from
contact position. bExample: ""Forward 50,"" “"Forward
40,7 “"Forward 30,”" “"Forward 20,"" “"Forward 10."
When receiver reaches approximarely 10 feet from con-
tact position, all corrections will be given in
smaller increments for receiver to move. Example:
“Up 4, “"Forward 8,” “"Up 2,"" “"Forward 6,"" “For-
ward 4, "Forward 2, ““Down 2."" “"Back 2.7 When
contact 1s established, state, " (Tanker call sign)
contact.”’ Receiver pilot acknowledges by stating,
“{Receiver call sign) contact.” If ranker and/or re-
ceiver air refuecling system does not advance to con-
tact, the boom operator or receiver pilot will initiate a
disconnect.

¢. Voice procedure for tanker manual operation and
manual boom latching (KC-135).




Section |

B, 110111

be conducted provided the following precautions and
procedures are observed:

(1) Receiver briefings.

(a) Tanker manual operation briefing., "“(Receiver
call sign), the following contacts will be made in
tanker manual operation, Kecerver air refueling system

will remain in normal. Receiver pilot must initiare
all disconnects, (Tanker call sign) ready.”” Recei rer
pilot acknowledges transmission by stating, ""(Re-~
cerver call sign)y ready.,”

Air refueling operations will be discontinued
in the event of communications failure or
tanker boom position instrument fatlure, ex-
cept during an emergency.

Mote a. lanker crews and receiver pilots must be ex-
the boom operator can Initiate a disconnect pertenced in normal air refueling procedures.,

with the receiver svstem in NORMAL, and e | ; |
P b. The method, time, and place of rendezvous and

amount of fuel to be transferred must be covered in the
premission briefings.

the tanker sipnal svstem operative,
By Munual boom larching brieling. "(Receiver

call stgn), the following contacts will be made in e n L
manual boom latching and recerver prlot must mtrate ¢. Radio equipment on both airplanes must be opera-

tive and crews on both airplanes must monitor the

all disconnects. (Tanker call sign) readv.”” Recerver _
prlot acknowledges transmission by statng, " Re- same frequency during all air refueling procedures.

g g Kt ge oy £ ot rrey a7 — : " "o . :
ceiver call sign) ready. d. The boom operator will position his jackbox so
that he 1s capable of ransmitting to the receiver and

recelving communication within his own atrplane.

{2y Disconnect. Use the word disconnect or call
hreakawav, as the case warrants, prior to the receiver

reachittg envelope bimirs, : S g et v e g s A ]
3" e, rvor RC-135 boom and all KCOTL air re ﬁ"ﬁ:ﬁﬁﬁmg the

recetver director lights (red only) mav be actuated with the
recetver divector light switches (coaching switches), when in
the ready condition, to aid in positioning the receiver. A
steady red light will indicate a large correction, and a

d. Voice procedure for tanker manual operation and
manual boom larching (KC-Y71.).
(1} Heceiver briefings.

(a) Tanker manual operation briefing. ""(Receiver
call sign), the tollowing contacts will be made in ﬁﬁ‘%%%ﬁig red light will indicated a small correction in the
ranker manual operation. Receiver air refueling system direction indicated by the red director lights., When in
will remain 1n normal. Receiver pilot must initiate all contact-made, the receiver director lights are automatically

disconnects. Inform boom operator when receiver air actuated by the boom position.

refueling system 1s in contact-made (Tanker call f. All precontact air refueling checks will be com-
L ) e A w3 . m*. . . an . | R e | . W .I . : C R B .4, " . ."5 :- " .: LI ) ....J: : “ .
stgn), readyv.” Recetver pilot acknowledges trans pleted prior to the receiver reaching 1 NM in trail,
except for final exterior light adjustment,

(b) Manual boom latcning briefing. ""(Receiver

g. For KU-135 boom and all KCG-97L air refueling, 1l an
manual boom latching., Receiver pilot must initiate all CIneigency 4ir re fu ﬁﬁﬁ% 1 require d %@ﬂthﬁmi ﬂéﬂ% g-}“*?ﬁ?f‘f’ X ‘“Migfﬁ
disconnects. Inform boom operator when receiver air communications, or ¢l uring practice adio silence air
refueling, the tollowing visual signals will be used:

call sign), the following contacts will be made in

refueling system 1s 1n contact-made, (Tanker call
(1) Uprand-down movement of the boom ending in

sign) ready.”” Receiver pilot acknowledges trans-
trail position with the boom extended 10 feet means

misston by stating, (Receiver call sign) ready.”’

EMERGENCY COMMUNICATIO
bmergency messages will be sent 1n plain language
when urgency outweighs security, If distances in-
volved exceed UHF/VHYE range, messages from air-
planes equipped only with UHF/VHF communications
will be relayed by atrplanes equipped with HF com-
munications. T
tor the tanker or recetver commander to designate the
relay alrplane. bmergency or distress messages will
be transmitted to the following applicable agencies:
a. Uthor atrplanes or stations on assigned inter-
plane frequencies,
b. FAA/airways stations on the emergency UHF/
VHT channel.
VIsSUAL SIGNALS
During air retueling operations, tanker and receiver
crews will normally transmit necessary information by
use of radio; however, radio silence air refueling can

NS that the tanker 1s ready for hookup.

(2) Boom retracted, up-and-down movement of the
boom ending in stowed position lndicates that there is
a malfunction in the tanker and will be fixed shortly.
The recerver should remain in the precontact position
unitil the malfuncuion 1s corrected or until the receiver
deems It necessary to depart.

(3) Side-to-side movement of the boom ending in
tratl position, with the boom extended 10 feet, 1ndi-
cates that the tanker is fully operative and requests
that the receiver check his air refueling system.

(4) Side-to-side movement of the boom with the

......

scribed fuel load has been transferred,

(5) Side-to-side movement of the boom ending with
the boom 1o the stowed position indicates that the
tanker air refueling system is completely inoperative,

Changed 1 May 1969 17
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(6)y The need for a disconnect when the situation
does not warrant a breakaway will be indicared by
pressing emergency breakaway signal switch causing
receiver director lights to go out. Heceiver pilot, ob-
serving that all receiver director lights go out, will
immediately initiate a disconnect and return to the
Drecontact POsition.,

(7) KC-135, The need for emergency breakaway by
the tanker will be indicared by the receiver director
lights being turned off and on rapidly and by the lower
rotating beacon being turned on during drogue air re-
tueling. Receiver pilor will mmmediately initiate dis-
connect and institute breakaway procedure.

(8 KC-97L. The need for emergency breakaway
by tanker prior to contact made will be indicated by
receiver director lights being turned on and off
rapidly by actuation of the director light test switch.
The need for emergency breakaway by tanker while in
contact will be indicated by receiver director lights
being turned off and on rapidly by actuation of the
lighting system selector switch., Receiver pilot will
immediately initiate the breakaway procedure.

(9} Should the receiver pilot desire a breakaway,
he will Initiate breakaway procedure and close slipway
door(s ).

Note
If the need for an emergency breakaway occurs
during practce radio silence atr refueling,
oral breakaway procedures will be initiated.

(10) To indicate termination of air refueling, the
receiver will turn upper anticollision light on or off,
as applicable.

(11} A steady probe light from receiver indicates
an emergency fuel shortage exists and air refueling
operations must be conducted.

h. If necessary to use tanker manual operation dur-
ing communication failure, the following visual sig-
nals will be used:

(1} Boom operator will indicate use of tanker manu-
al operation by tratling fully extended boom. The
receiver pilot will acknowledge by flashing any avail-
able bright light. Boom operator will then retract boom
into ready position and stand by for hookup.

(2} Should the recetver pilot desire to Initiate

IIIIII

position and signal by Hlashing any available brighe
light, Receiver will remain in the precontact position
until his signal has been acknowledged by the boom
operator, which will be one up-and-down movement of
the boom fully extended ending with boom in the ready
DOSILION.

i, KC-135 visual signals for probe and drogue air
refueling.

(1) Boom in rratl, fully extended, indicates that
the tanker 1s ready for hookup.

-8 Changed 1 January 1968
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(2} Boom stowed indicates that the tanker {or re-
ceiver, if applicable) is unable o transfer fuel.

. KC-97L visval signals for probe and drogue air
refueling.

Mote
®Visual signals for probe and drogue will be

as outlined in steps g(1) thru (6) and (8)
thru {11) above,

# Tanker manual and receiver manual boom
latching while under radio silence will be
accomplished during emergency conditions
only.

LIGHTING

While accomplishing a rendezvous during the hours of
darkness or dauring periods of limited visibility, the
tanker will have all specified exterior lights on full
bright to aid in visual sighting. Flares may be
utilized if available., When used, the tanker leader
will toform the receiver leader of the color of the
flare being fired. This will be done at the request

of the receiver leader to aid receivers in wdentifying
the tanker cell or to assistareceiver in identifying
his assigned tanker.

All tanker exterior lights will be turned ON at least
15 minutes prior to the latest known receiver ETA for
the ARCP. During rendezvous and descent, the
receiver position light switches will be set 1o ac-
cordance with the appropriate flight crew operational
procedures manual. While approaching the precontact/
contact position, the receiver pilot can adjust lighting
as required by the boom operator.

Single BKC-97]. tankers performing a rendezvous will
always display red in the rendezvous beacon light.

Single KC-135 tankers will display red and white.

If the spare is used during the air refueling,
the appropriate color code will be dig~
played until the receiver 15 in the precon-
tact position. To further aid in identifi-
cation, tanker positton lights will be placed
on BRIGHT and FLASHING tor numbers 1,

3 and 5. Position lights for numbers 2 and 4
will be BRIGHT and STEADY. Posiuon
lights will be set prior to takeoff. After the
receiver has established visual contact and
has closed to 1/2 NM in trail, tankers will
turn position lights to STEADY and DIM and
turn lower rotating beacon and rendezvous
beacon lights OFF. When fighter recexvers
reach the observation position, tanker will
turn underwing, underbody, and nacelle 1llumi-
nating lights to DIM, Exterior lights will
then be adjusted as requested by the receiver
pilot,
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a. A steady red light indicates a large correction is

required in the direction indicared. A flashing red Light

indicates a small correction 15 required in the direc-
tion indicated,

b, A steady green light indicates the receiver 1s in
the correct position.

c. All receiver director lights out indicate need for
disconnect, but not breakaway.

d. All receiver director lights flashing indicate
breakaway .

RECEIVER

DIRECTOR LIGHTS (KC-135)

Receiver director lights (figure 1-3) are on the bottom
of the tuselage directly att of the nose landing gear.
They consist of two rows of lights; the left row for
elevation and the right row for telescoping. The eleva-
vion lights consist of five colored panels with a green
stripe, green and red colors, and two illuminated
fetters, 1) and U, for down and up respectively. Back-
ground lights are Jocated bebhind the panels. fifmr
colored panels are tlluminated by lights that are con-
trolled by boom elevation during contact-made. On the
telescoping side, the colored panels are not illumi-
nated by background lights, There is an Huminated
white panel between each panel 1o serve as a refer-
ence. The letters A for aft and F for forward augment

the colored panels on the telescope side. On airplanes

with TCTO 739, the receiver pilot direcror lights will
reraain luminated and follow boom movements in
both the contact made and disconnect conditions.
There are no lights for azimuth gﬁéﬁﬁ%éimm A fluor-
escent yellow stripe on the bottom center of the
tanker fuselage may be used as a centerline
reference by the pilot. During radio silence, and

in the ready condition only, the boom operator
actuates the red panels on the receiver director
lights 1o aid in positioning the receiver. The
triangular-shaped panels are for elevation @md the
rectangular-shaped panels are for forward .ﬁi‘kﬁ back
movement. A steady red light will indicate a large
correction and a flashing red light will indicate a
small correction in the direction indicated. The need
for emergency breakaway during radio silence will
be indicated by the receiver director lights being
turped OF F and ON rapidly.

RECEIVER DIRECTOR LIGHTS (KC-97L/KC-135)

The direcror hights do not give true vertical and
horizontal information. The up-and-down lights change
because of angular movement of the boom and the
fore-and-aft lights change because of in-and-out
movements of the boom. The axis of the director lights
system 1s inclined at a 30-degree angle to the fuse-
lage, This angle causes an interaction in both lights
when a true vertical or horizontal movement 1s made
by the receiver. For example, flying straight forward

110 Changed 1 May 1909

while 1n contact will cause the boom to compress and
also increase its angle with the tanker fuselage. The
lights will show that the arplane 15 flying forward and
down. If a true up movement 1s made, the boom will
compress and also lessen its angle with the tanker
fuselage, giving a combined up and forward indication
from the lights., When this interaction between the
lights 15 understood, it can be used to advantage in
keeping position. Small fore and aft corrections can be
made with little or no power change by moving
vertically.

BO0M ENVELOPE LIMITS

-

The refueling envelope (figures 1-4 and 1-5) is limited by
the refueling receptacle location. As long as the receiver is
positioned within these limits, contact can be maintained
despite rolling, yawing, or pitching,

® Approaching boom limits ar a relatively high
velocity can cause structural damage as a
result of an inability to disconnect due ro
binding action of the boom nozzle.

®Due to the restricted refueling envelope

boom limit switch, protection is not
provided in azimuth or up elevation,

NAVIGATION AND PO s;a TION

Position reports, Wﬁﬁﬂ}ﬁf‘i‘ %m&m information, ATC in-
formation, and tactical air Wfﬁﬂmg} merm will be
sent 1n pmm language unless {i:{f{mwﬁ otherwise. When
tankers and receivers are operating fﬁgﬁ*th& tankers
will be responsible for all navigation and reporting.
Tankers equipped with HF radio will relay information
for recetvers which are equipped with only UHF radio.
During buddy cruise, the tanker pilot will, once each
hour, advise the receiver pilots of the cell geographic
position, heading, distance, and E'TE to the next
checkpoint or destination, as applicable. As each re-
cetver pilot leaves the observation position, the
tanker pilot will advise the distance and heading to
the bestabortbase. The tankerleader will, at cell termi-
ﬂmiam advise i’h{"" mm&ivmﬁ: ﬁ}f p{wiﬁmﬁ h@f*:%iiﬁﬁgﬁ

Or d-ﬁ"ﬁfﬁiﬁﬁﬁifm .

POST AIR REFUELING

Upon completion of the air refueling, the tanker will
ﬁfﬁwwﬂ and ﬁ‘{-;%fﬁiwf {"M*"Hﬁﬁ{f%&f from the receiver betore

%}fmfﬁfd i.ﬁﬂﬁ.fﬁ.‘iﬂﬁ dmmg the turn to return track, Ke-
ceivers will maimntain a safe clearance from the tanker
as they proceed on their assigned missions., The tank-
er will give post air refueling information to the re-
ceiver as required. Upon termination of air refueling,
all exterior lights will be returned to normal.
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BOOM ENVELOPE LIMITS (KC-97L)

NOTE:
AUTOMATIC DISCONNECT QCCURS WHEN -
LItITS ARE EXCEERED. -

& FT EXTENDED
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LEFT AZIMUTH LIMIT \
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_ A CER R
o
-
Llania o8 ] - - .. r 1 -
AERR Y B e Rt e LR PN L IF R i
I e LI e mt . i
- - .= N i | L B R I e
mi a0 - n= 1r L] - ' ="
. i P AT L LT A -
. . ‘a . - . - . .
o = e - '.-'I-'-I.'-.-I‘ r.-ll. AL e
- L] n - - L] " L] -
" '_'.- ‘.-_'.'l-'_'.' AT EE LT LE T h
= pi- L R e e L LR r
|-_'_.-__'. :_-:'_.'_-_ TN L T L
" -ll 'I .l'-il-.l |"_--'__..' .'-l .l.-,. l'-
. . .. . . "=
. . _-I.'._._'._.I._'".:'_|: T A et )
. Iy - M . y = . L.
L PR AL TR Y LR T it -
o o Ay wnt arwtaml Ly B — ol ="
. S e i A R
I- II.
. -
. P
, . B
L} --!l."I.I-'
AT LT
L PO
[ LR !
- L] 1 r
PR T T I |
i =" " L™ [l
P LI S e
r
1
.
.

.........
..........

. -~

‘‘‘‘‘‘‘

------
Y . L 15 .

UP ELEVATION LIMIT -
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Figure 1—4

Following completion of air refueling, the receiver b. A no-wind magnetic heading and distance to the
will maneuver to the prescribed formation position, receiver’s next fix or recovery base.

obtain tanker offload report, and return to the primary
UHF frequency (if applicable). After the receivers
have re-formed, the ranker/tanker leader will give the
following information to the receiver/receiver leader.

c. Weather at the next air refueling point, recovery
bases, and destination, if available.

a. Position of disconnect in relation to the planned d. Additicenal information, as requested, to include

completion point; i.e., 5 NM oorth, 10 NM west of verification of receiver air refueling reports or position
planned completion point. reports transmitted by the rtanker force.

1-12
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. BOOM ENVELOPE LIMITS (KC-135)

LEFT AZIMUTH LIMIT

---------

"RIGHT AZIMUTH LIMIT

UP ELEYATION LIMIT

6 FT EXTENDED
INNER LIMIT

~ |8 FT EXTEMDED
OUTER LIMIT

Figure 1-3
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Probe Switch - KPETRACT
S 4, IFR Probe Switch — i i AL ¢.
r""q} *
sk that e retracts o letelyv with the
{_hec at probe retracts completely with the

The information contained in this section will apply
when two or more airplanes are involved in an
enroute cell formation with subsequent air refuel-
ing. If more specific instructions are necessary, they
may be included in an operations order.

PREFLIGHT

Preflight procedures for air refueling missions do not
differ from normal pretlight procedures.

AFTER START

In addition, for afrer start check perform the following
boom or probe checks:

Note
The canopy should be in the closed position
for probe or boom checks to prevent the wind-
shield blower from showering the cockpit with
trapped moisture,

PROBE CHECK

1. IFR Probe Switch — EXTEND,
Check for proper alignment and windshield blower
operation.

To prevent cracking the windshield with the
windshield blower, the PROBE CHECK should
be accomplished in minimum ground time.

2. 1IFR Probe Light Switch — ON AND CHECK.
3. IFR Probe Light Switch — OFF.

doors closed, and windshield blower retracts.

BOOM RECEPTACLE CHECK

1. IFR Boom Receptacie bwitch ~ EATEND.
Check for proper elevation of receptacle and wind-
shield blower operation.

! CAUTION §

To prevent cracking the windshield with the
windshield blower, the BOOM RECEPTACLLE
CHECK should be accomplished in minimum
ground time.

If IFR ready light does not illuminare, depress
IFR reset button, If ready light remains out,
consult a gualified maintenance technician.

4. IFR Boom Receptaclie Switch — RETRACT,

BUDDY PROCEDURES

A buddy departure is effected when the ranker(s) and
receiver(s) take off from the same base and visual
contact is maintained. Weather minimums for buddy
departure are 1500 feet and 3 NM for day takeofls
and 2500 feet and 3 NM for night takeotfs.

TAXI

Start engines as required to make good taxi tume.
After engine start, the tanker will call, ""Taxiing.”
Receiver(s) will check in with the tanker on a pre-
determined frequency. Fach tanker will taxi with 1ts
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receiver(s) following. A space of 300 feetr will be ELEMENT JOIN.UP AND CLIMB

maintained between tankers and receivers, The taxy N | | u
The following tanker climb airspeed schedule

will be maintained:

Lead Element ... NTOTOTROROR SU0 KOCAS
mecond FIement oo, 310 KIOAR
Third BElement ... TR 20 WOCAR
LiINE.UP Fourth bBlement ... L, s 330 KOCAS

plan concerning aborted airplanes, etc, will vary with
incdividual airtields.

On runways at least 300 feet wide, the KC-135 will

line up on the downwind side of the runway. If the In a three-element cell, the second and
JOL-UD 1S Lo be 'ﬁiiﬁ'ﬂﬂi&ﬁfﬁ?i.iﬁ hed 1n a turn, the receivers third elements will assume a climb air-
will line up with the wingman echeloned away from speed of 320 KCAS and 330 KCAb, re-
the direction of turn. I join-up i1s to be accowmplished spectively, In a two-element cell, the
straight ahead, the wingman will be in right echelon. second element will assume a climb
in either case, the receivers will be positioned on airspeed of 330 KCAS.

the upwind side ol the runway, maintaining wing tip

After leveling off for wing flap retraction and accele-
clearance. ration, the tankers will accelerate to and maintain
Mote their assigned climb airspeed and 500 FPM rate of
On runwavys less than 300 feet wide, the re- climb until element join-up 1s accomplished. If a
ceiver will remain 1o the number 1 position ceiling is rto be encountered prior to the completion
until the ranker rolls. of the join-up, the tanker will level oft with a
mimimum of 500 feet clearance below the cloud
TAKEFORR layer and maintain assigned climb airspeed 1o
provide visual flight conditions during the element
Tankers and receivers will take ol separately with join-up.
the tanker rolling first. Forty-five seconds alter the
ranker has started to roll the receivers will release The element join-up will be accomplished on the
brakes and stare their takeoff roll. The airplanes will outside of the turn or on the tanker’s right wing
correct toward the center of the runway during the during a straight-ahead join-up. After the element
first 3000 feer of the takeoff roll. Takeotf interval leader has stabilized in a formation position, the
may be varied when weather, terrain, airfreld con- element leader will transmit the command for a
crossover to place the element leader on the tanker’s
left wing and the wingman on the tanker’s right
wing. All turns by the tanker will normally be
20 degrees of bank. After the receivers have
When two or more airplanes are taking off in close stabilized in their proper formation position, the
succession, an aborting airplane will make an abort element leader will inform the ranker pilot that
call as soon as possible, enabling succeeding he 1s cleared to establish climb power. At this
airplanes to adjust the takeoff 1nterval. This call time, the tanker pilot will slowly increase power
is especially important when minimum visibility and climb, maintaining the assigned climb airspeed
Conditions exist, according to his formation position.

dirions, or other local considerations dicrate,

Aborts During Tokeott

23

..................................................................
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TANKER RENDEZVOUS EQUIPMENT

The type of rendezvous will be dictated by mission Tanker rendezvous equipment consists of the follow
requirements, type of airplanes involved, weather mng:
conditions, etc. When elements operate as a single- K .07
flight {buddy system), an on-course rendezvous should '“ |

ﬁ . N e e T e AN /AT A
be utilized, However, if weather conditions for join-up Automatic Direction Finder AN/ARA-25

H g, ) ﬂ,
at cruise altitude cannot be assured, a buddy depart- Interrogator AN/APX-29A
ure should be employved. KC-135
i Wmmm method is ﬂfﬁiﬁ“ﬁﬁﬁhnﬁ?ﬁﬂh ﬁf‘iﬁ‘fi‘ﬁﬁ?i}ﬁ should be Automatic Direction Finder AN/ARA-25
ﬁmigm}{ an ARCP and '&;hﬁ point rendezvous .ﬁmj:i para- Radar Beacon AN/APN-69
liel orbit procedure used. When tanker and receivers ” A et ATt e rCro

H : | Tacan {(A/A) AN/ARN-7 676

operate as separate flights, the point rendezvous and | 37 6

parallel orbit will be primary with a head-on rendezvous

as abackupmethod. After radio contacthas been estab- RECEIVER RAD

0/NAVIGATION/RE

lished, both tankers and receivers should be tuned to EQUIPMENT

the same NAVAID, if possible, to improve rendezvous

capability. fjf}“m mmimaﬁm fﬁéﬁm “‘ﬁrmﬁt’imw f b a “fiﬁﬁﬁ“} Receiver radio navigation/rendezvous equipment con-
mﬂ{i&z:&:v&wsm 5 WM. Tmﬁ.ymmigfmm flight visibility for sists of UHF, TACAN, ADF, UHF/DF, IFF, and

an electronic rendezvous is 1 NM, Tacan (A/A) AN/ARN-72 - TCTO

TRACK 72

The inbound track of receivers to the ARCP has a dei-

inite E}ﬁ%mﬁﬁg on the success of the rendezvous, he- %ﬂ{:w%}?L RENQEZV“% n..
ceivers should pass over the ARIV, if applicable, and ) C
make good the planned inbound track to the ARCP. I

this is not possible due to weather, etc, tankers will After initial radio contact has been established
be informed of the receivers’ intentions as soon as between the tanker and receiver torce commanders,
practical. If radio contact between the tankers and re- the tanker lead navigator will assume radio control

_________________ ceivers is not established prior to the ARCT, the of the rendezvous and request the receiver force
tankers will be over the ARCP at the ARCT. commander to squawk a specific mode on his IFE,

Radar identification can be made by having the
AL TIMETER SETTINGS receiver alternately change modes or go to STANDBY
Unless otherwise directed, an altimeter setting of upon command. When positive radar contact is
29.92 inches Hg will be used for air refueling opera- established, the controlling tanker navigator
tions at or above transition altitude or when over will so inform the receiver force commander, Steers,

water and operating in accordance with ILAOD pro- given in magnetic course to tanker force, will be
cedures. For all other air refueling operations, the given to bring the receiver(s) into the tanker’s
briefed altimeter setting will be used. 6 o’clock position. Receiver(s) will be provided

Changed 1 August 1968 31
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with range and course information at least every
20 MM kEﬁ.’.liﬁEj fhssf* receiver(s) to tanker range de-
creases to /U NM; every 10U NM down to 20 NM;
then Mww W’”} COULRe fﬁg,mj. Wi §§ E}ﬁf WM* : %rht 11

Visua ]%._ Contact E‘L:h ¥ mﬁ boom operator. in the event
radar contact is not established, the UHF/DF willbe
utilized unnil pesitive radar contact or visual
sighting by the boom operator 1s obtained. With
radio contact established, and all required informa-
tion rel i&ii'}"’iﬁ'f d berween the tanker and receiver
commanders, the tanker force commander will forward
B S 1EEON Hpmm for the entire force, When the re-
ceiver force commander has all the rtankers in
"Tally-Ho." When individual
receiver pllots have their assigned tanker in visual
contact, they will so state. The tanker lead
navigator may direct the recelver(s) to go to

....... STANDBY on thew IFF, if required. When within

I WM, receivers, when directed, will change to

air refueling frequency, if required, and effect
closure to the observation or precontact position,
as applicable, on their respective tankers. I

radio contact has not been established 100U NM
from the ARCE, the ma:"mam pilots will turn theie
HEE o porm M m m%ﬁf 2, Or as assi Mw at:i 10 iim

sight, he will state,

b i Ore p Mi 1O CONLATT i:g.-ﬁ-.&. & i:mf ot R i‘:&mfimiz £ d? %;E:ﬁf::
'i‘“”fﬁﬁié"fa%:%ﬂ’*%“ DAV g;}m:m* m‘ﬁ ifwmﬁm the M**i”‘%“ﬁ%"i‘*{“ pllot to
g Eé:;:,ﬁ?ﬁ;.rlgfﬁﬁ. mi&? INStructions., H&.m pmﬁﬁdmm wiil be
continued until normal radio contact is established
or a successful rendezvous 1s completed.

st ATIC RENDELZYOUS

The tanker(s ) normally establishes a left-hand race-
rrack pattern anchored on an orpit point with 25-NM
iegs, The lead rapker will occupy the lowest altitude
with 2000 feet vertical separation between tankers, In
this operation, the actual rendezvous can be made at
any point around the orbit with the air refueling done
in the pattern, Length of the orbit legs can be adjusted
as required. Receivers will normally be assigoed an

air refueling alritude.

HEAD.ON RENDEZVOUS

The tanker approaches the receiver(s) head-on and
makes a procedure turn to roll out on the receiver(s)
course with the recetver(s) approximately 5 NM 1n
tratl.

POMNT RENDEZVOUS

The tankers will normally orbit over a designated point

in a racetrack pattern to the left and parallel to the re-
ceivers' atr refueling track upsoream from the ARCH.
he ARCE

Jankers will plan to arrive over ¢ simuitane -

cusly with the receivers,

tial e .I1'c

.......................................................................................................................................................................................................................................................................................
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Receivers should depart the ARIP at an altitude
higher than the tanker (weather permitting) to effect
better radar contact and berrer fuel economy. Lhe
lerdown point should be computed by the receivers
tor insure termination of letdown 5 NM behind the
ranker formation, and 500 feet below. When receivers
are 5 WM in rrail, the tanker force will set air re-
fueling power, lower booms, and prepare for hookup.
A stowed boom indicates that the tanker 15 unable
to transter fuel,

KC-135 RENDEZVOUS PR

OCEDURES
ON-COURSE RENDEZVOUS

On-course rendezvous 1s preferred under the cell cruise
concept. Weather conditions must be such that join-up
at crutse alritude can be assured.

Departure And Climb

Tactical receiver formation and climb procedures will
be as directed within the applicable operational pro-
cedures manual, All airplanes will maintain Ilight
Manual climb schedules until reaching a com I:g;jiifsf'?;.ii ted
level-off position, The receiver departure time will be
adjusted to place him at altitude 1n trail of %M tanker,
The tanker will level off, on course, at the programmed
criuise altitude and establish 260 KCAS to permit re-
ceiver overtake., The receiver will level oft, on course,
2000 feet below the tanker’s base altitude and estab-
lish a closing airspeed. After visual contact 15 estab-
lished, the receiver will request the tanker to accel-
erate to enroute Or air ?ﬁ“f‘iﬁﬁhﬁg %ﬁf """ AS.

All airplanes will use a standard altimeter
setting with altimeter correction properly

applied,

Note
Receivers will establish radio contact with
the tanker on the assigned cell frequency at
the earliest possible time. When air or
ground radar control is available, 1t should
be used to effect tanker/receiver closure
antil visual contact is made.

Early Arrival Of Receivers

In the event receiver(s) arrive at the ARCP ahead
of the tanker(s), the following procedures will
apply: Receivers will orbit over the ARCY 1n the
same pattern and timing prescribed for tankers,
maintaining 2000 feet below the assigned air re-
fueling altitude. Upon arrival of the tanker(s) and
after visual contact has been established, the
receiver{s) will join in orbit to precontact position
and will accomplish contact after rolling outr on the
air refueling track.

.........................................................................................................................................................................................................................................................
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Join-Up

Receivers will call "*Tally-Ho® when they have visual
contact.

All airplanes will apply the proper correc-
tions to obtain KCAS,

If weather conditions preclude join-up, altitude separation
and planned cruise airspeed will be maintained until join-up
can be effected or an abort point is reached,

POINT RENDEZVOUS/PARALLEL ORBIT

The tanker will establish an orbit pattern with £-min-
ute legs and 30-degree bank turns to the left with the
ARCP at the downstream end of the leg that coincides
with the receiver's intended air refueling track, The
tanker will orbit at Mach 0.78 or 270 KCAS, whichever
i5 lower. Tankers will arrive at the orbit 15 minutes
before the planned ARCT. Tankers will monitor the
designated radio frequency a minimum of 30 minutes
vrior to the ARCT. The appropriate air refueling
airspeed will be assumed upon request of the

receiver commander. Receivers will monitor the air re-

fueling frequency and will attempt to establish con-
tact as soon as possible but in no case later than
arrival at the ARIP. As soon as reliable radio contact
has been established berween the tanker and receivers,
DME /radial information from a common TACAN/VOR-
TAC station will be exchanged if available. Receivers
will depart the ARIP, maintaining buddy cruise speed
at 2000 feet below the tanker base altitude and will
maintain this altitude until visual contact s made
with the tanker(s). When the receivers call departing
the ARIP, the tanker(s) will fly the reciprocal of the
receiver’s inbound track, offset 10 miles to the re-
ceiver’s left, The tanker forces will turn to the re-
ceiver's track upon determining the 20-degree relative
bearing position to the receivers. After the tanker
completes his 180-degree turn to the refueling heading,
he will give UHF/DF steers and if available, TACAN/
VORTAC DME and radial information. The receivers
will continue to respond with TACAN/VORTAC corre-
lation to facilitate the join-up. UHF /DF steers to the
tanker will only be given when the receiver is in a tail
chase position or if the initial rendezvous fails. The
receiver will be requested to use the tone button or
depress mike button without talking. lf radar contact
has been established by the receivers, additional guid-
ance from the tanker is not necessary, Upon achieving

visual contact with each other, the tanker and receiver
forces will initiate the precontact procedure.

Note

if radio and radar contact between the tanker
and receiver have not been established prior
tey the ARCT, the tanker will maintain orbit
over the ARCE until 15 minutes afrer the
ARCT, unless otherwise briefed. During day-
light hours, tuel will be dumped 1n 1000-
pound increments during each wmn away from
the ARCP. This dumping will commence 10
minutes prior to the ARCT and will be dis-
continued 15 minutes after the ARCT, For
EWO operations, unless otherwise brieted,
the tanker orbit will be maintained until

fuel 1s expended to the amount required to
reach the scheduled landing base with min-
imum fuel.

AIR-TO-AIR TACAN RENDEZVOUS PROCEDURES
{&ee section I, 1.0, 1-10-1-3.)

POINT RENDEZVOUS/PARALLEL ORBIT
BETWEEN ORBITING TAMNKERS AND TANKER
ESCORTING FIGHTERS

The orbiting tanker(s) will establish an orbit
pattern at the ARCP at the downstream end of the
leg that coincides with the receiver(s) intended air
refueling track. Both tanker(s) and receiver(s) will
monitor the designated radio frequency at a
minimum of 30 minutes prior to the ARCUT. The
escorting tanker will establish radio contact with
the orbiting tanker at the earliest possible time.
At 200 NM from the ARCP, or after completing last
enroute air refueling, the entire receiver cell will
formate on the lead tanker, who now becomes the
escorting tanker. After receiver assembly with

the escorting tanker, the other tanker(s) in the
cell may reduce airspeed and, when clear of the
escorting tanker/fighter formation, execute a left
turn and proceed enroute to destination. If the
tanker cell is to remain intact, the following
tanker(s) will assume a 1-NM intrail formation
stacked up 500 teet on the escorting tanker.

The escorting tanker will home on the orbiting
tanker(s) when the closure rate is at 2 minimum
(orbiting tanker/cell is on the air refueling track
leg of the orbit) to establish a basic heading for
rendezvous. At 80-NM range the escorting tanker/
cell will initiate a 1000 FPM descent to 2000
feet below the base air refueling altitude, (For a
formation, the highest tanker in the escorting cell
will descend to 1000 feet below the base air re-
fueling altitude.) When the cell has leveled off,
the cell will be in an Intrail formation, stacked
up with 500 feet vertical separation, 1 NM in trail.
The escorting tanker navigator will monitor the
range and will begin a countdown in 10-NM incre-
ments from the 100-NM range 1o the 70-NM range.
This will prepare the orbiting tanker/cell for the
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turn to the reciprocal of the air refueling track at
the 70-NM range call.

.......

If the orbiting tanker/cell 1s flying on the air o ————————————
refueling track, it will immediately execute a B

lefr turn, (30-degree bank) to the reciprocal track,
and will maintain that heading. After the orbiting C A
tanker has departed the orbir on the reciprocal of
the air refueling track, proper lateral separation
must be maintained by the escorting tanker, The
escorting tanker navigator will continue 1o monitor
the range and begin a countdown from the 50-NM ORBIT pm_m
range to the 30-NM range in 10-NM increments.

After the 30-NM call, the countdown will be con- Figure 3~1

tinued in 1-NM increments to the computed turn
range, to prepare the orbiting tanker/cell for the
turn to the air refueling track. The orbiting tanker/
cell will turn to the air refueling track at the com-
puted range call.

e,

Positions will be given as “"Entering C sector’ or
“Leaving B sector.” In this operation, the actual
rendezvous and refueling will be accomplished in
the orbit pattern. Length of the orbit legs can be

After the orbiting tanker/cell has rolled out on adjusted as required for a specific operation. Single

the air refueling track and visual contact is or tanker formations may be used in static orbit. Single
established, the escorting tanker/cell may reduce tankers will be separated by 4000 feet altitude; tanker
airspeed to 280 KCAS and, when clear of the formations will have 4000 feet between cell leaders. Re-
fighter formation, execute a left turn and proceed ceivers will remain at an altitude 2000 feet below the

to destinatinn. Clearance from track by the escort- assigned tanker until visual contact is established.

ing tanker/cell must be accomplished prior to re- Tankers will orbit at standard orbit airspeed and

ceivers starting to climb. will adjust to air refueling avrspeed upon request of

* o | . the receiver leader.
If the escorting tanker 1s scheduled to join the

refueling (orbiting) cell, it will accelerate o 300
KCAS and climb into the top cell position with
its assigned receivers.

ON RENDEZVOUS RENDEZVOUS OVERRUN B

The head-on rendezvous should be used only as a

HE AD

backup method. The tanker is not on an established Note
orbit, As soon as reliable UHF contact 1s estab- If, during normal or alternate rendezvous
lished, the receiver and tapker will alter 1o a head- procedures, the receiver has overrun the
on course, and the receiver will establish and main- tanker, the tanker may direct the receiver
tain 2000 feet separation below the tanker and main- to mareuver in order to decrease closure
tain buddy cruise airspeed. The tanker will offset time, provided visual or electronic contact
approximately 10 NM to the right by altering 90 can be maintained or multiple control
degrees right and then 90 degrees left. point patterns are not utilized,
Note In the event of an overrun by fighters, the receiver(s)
Ground radar assistance should be utilized will pass 2000 feet below the tanker to insure positive
to the maximum for this type of rendezvous. vertical separation. The receiver will decelerate to
290 KCAS or onset of buffer, whichever ocours
STATIC RENDEZVYOUS first, and maintain air refueling heading. The tanker
will accelerate to 355 KIAS (350 KCAS) or Mach 0.90,
The tanker(s) will establish a lefr-hand racetrack whichever is lower, and maintain air refueling heading.
pattern anchored on an orbit point with 1 S~degree When the tanker is in positive visual contact ahead of —
bank, 25-NM legs. For aid in making the rendezvous, the receiver, the receiver pilot will so indicate. The
the track will be divided mnto four sectors as shown ranker will decelerate to air refueling airspeed, and
in figure 3-1. This will permit the tanker to give his normal formating procedures will be employed to

location to the receiver 1o facilitate rendeyvous, extablish contace,

dwd  Changed 1 January 1968
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i
GENERAL may fly a spread formation.) Route and spread forma-
The following information applies to all air refueling tions will be as specified in the operational procedures
operations. It is essential that receiver pilots have a Kﬁﬁﬁﬂﬁﬂ}iﬁﬂ The receiver leader will be on the tanker
thorough understanding of the basic tanker air refuel- left wing, number 2 receiver on the tanker right Wing:;
» : “ : - 'E"’* e Th g g g : : h w g, o “} o ow b . . _— T
ing procedures. The tanker boom is controlled by the ‘%i?ﬁh fﬁr}ﬂ}i’ receivers, ﬁtmmbmm i and 2 will form on the
boom operator while the fuel wransfer (pressure, flow, left wing, numbers 3 and 4 on the right wing. Spacing
quantity, etc) is normally controlled by the crew from may be closed up during IFR or night operations. When
the pilots’ compartment. During air refueling opera- air refueling is required, the other receiver(s)
tions, the actions and communications between tanker will assume the observation position. The recom-
and receiver crews are of necessity a highly coordi- mended weather formation position is to fly wing on
nated effort, Only through strict adherence to these the KC-135 stabilizer to avoid the great flex of the

- = n ‘O - ) g ' » ‘ i Tl g @R g
prescribed procedures can a smooth, efficient team RC-135 wing in wrbulence.

efttort be realized, |
JOIN-UP
RECEFIVER FORMATION Receivers may approach a tanker formation in either

route/tactical/fingertip or echelon formation. Reform
should be planned for a minimum number of crossovers.

] | *_ | ROUTE/TACTICAL JOIN-UP/FINGERTIP
Mo attempt should be made to accomplish air N o H ) |
refueling unless the receiver pilot is proficient Normally the receiver leader will proceed to the precontact
v " . . _ . : s T M b gy by g J A O Y g - | ST I
iiﬁ g;: Eﬁﬁ {Z’ f{}r mg‘%‘ tiﬁ:ﬁfﬁ fi?iiﬁgﬂ 1%1&{:{:?&555 .E.ﬁ &air gvﬁ.m gki}%iiiﬁ;}%}ﬁ N gfg .ﬁ‘%%?&}ﬁ? j E %si EE?{# %\,#_ E% ﬁﬁi E‘}E E}%f’ &Jgf {ﬁ ’ﬁ.ﬂ} EJ%I'E& Ei%i {ﬁ
) _ ’ —_— FEY 3 _
fueling will be directly related to the de gree of elements  observation position, The second element
proficiency in close formation flying. { receivers 3 & 4) 'ﬁi@fﬂ_ﬁ proc ﬁfﬁﬁaﬁ.ﬁﬁ to an observation position on
o - o the tankers opposite wing, Each subsequent receiver will be
ELEMENT CRUISE FORMATION (BUDDY CRUISE) cleared from the observation position to the precontact
Recetvers fly route formation position on the tanker. position by the boom operator. The refueling sequence will
(For extended VFR cell cruise formation, receivers be 1, 3, 2, 4 or as designated by the receiver leader. Each
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receiver, after refueling 18 completed, will rejoin to an
outside wing position of his original element.

ECHELON JOIN-UP

Normally receiver leader and flight, in echelon formation,
will proceed to the observation position. Each receiver will
be cleared from the observation position to the precontact
position by the boom operator. The receivers, atter
refueling is completed, will rejoin in echelon formation on
the tankers opposite wing.

FUEL MANAGEMENT

Precautions to insure adeguate internal fuel avail-
ability to complete the refueling operation will be
taken prior to attempting contact with the tanker,

PROCEDURES

@ The receiver will stabilize in the pre-
contact position and attain a zero rate
of closure. if the receiver fails to attain
stabilized position, or 1t becomes ap-
parent that a closure overrun will occur,
a breakaway will be inivared, bFailure ro
initiate a breakaway under closure over-
run conditions can result in a mid-air
collision.

® Because of the magnimde of interrelated
aerodynamic effecrs, flving two airplanes
in close vervical proximity 1s not safe.
Upwash and downwash etfects may occur
sure areas created by an overrunning ree
ceiver flying under the tanker will affect
static ports causing possible erroneous
airspeed and alvimde indicanons to both
aircraft. The tanker autopilot altitude
hold function may sense the low pres-
sure as a climbing indication and mninate
a descent into the lower alrplane.

a. When approximately 1/2 NM behind the tanker(s),
the recerver tormation will reduce airspeed to 250
ﬁ..if&.ﬁﬁ

b. When approximately 2000 feet behind the tanker(s),

the receivers will extend wing flaps,

¢. As the receivers approach 1/2 NM in trail, the
tanker(s ) will increase airspeed to 220 KIAS.

Mote
Air refueling will not be attempted above
20,000 feet because of insufflicient mili-
LAry power.

MANEUVERING BOOM

When cleared by the boom operator, the receiver will move
to the precontact position. When the tanker is ready for
contact, the boom operator will state, “(Tanker call sign)

4=-2  Changed 1 May 1969
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ready,” and the receiver pilot will state, “(Receiver call sign)
ready,” before attempting a hookup. The receiver should
position the probe approximately 2 feet directly aft of the
drogue. It necessary, the boom operator will aid in directing
the receiver into position, When in position, the boom
operator will fly the drogue into contact with the probe,
actuate signal system manual contact switch, state,
“(Tanker call sign) contact,” and commence air refueling at
the maximum rate for the recewver invoived. lhe receiver
pilot will state, "“(Recewer call sign) contact,” each time
contact is made. The receiver pilot will monitor the receiver
director lights for necessary corrections to remain in the aw
refueling envelope. After contact, the drogue should be

pushed forward approximately 2 feet. (Dee figure 4-1.) If

pushed too ftar torward, the excessive hose are will cause
hose whip., H a shght hose are is not maintained, fore and
aft stresses will cause premature disconnect, The boom
operator will trigger disconnect prior to the receiver
& # I S o0 # ' g : *
disconnecting. MNormal disconnects will be coordinated with

the boom operator to insure that fuel pressure s off and

boom, hose, and drogue are aligned. Ior normal
disconnects, the receiver will maneuver so the drogue 15 in
the trail position and reduce power to move slowly aft until
disconnect., Any time a disconnect occurs, the receiver pilot
will state, “(Receiver call sign) disconnect,” and the boom
operator will acknowledge with, “(Tanker call sign)
disconnect,”

Mote

- L vy a O
Prior to contact the hoom will be tratled at O
" Mg:ﬁ " ] " b . H

25 elevation and B feet extension,

azimuth, 37

When cleared by the boom operator, the receiver will
move to the precontact position, and comply with pre-
contact checklist, When the tanker 1s ready for con-
tact, the boom operator will state, ""(Tanker call sign)
ready,”” and the receiver pilot will state, ""(Receiver
call sign) ready,” before artempting a hookup. The re-
ceiver should position the probe approximately 2 feet
directly aft of the drogue. If necessary, the boom
operator will aid 1o directing the receiver into posi-
tion. During all contacts the boom operator will hold
the boom as motionless as possible. All contacts will
be effected by the receiver pilot, When in contact the
boom operaior will state, "*(Tanker call sign) contact,”’

and commence alr refueling at the maximum rate for

the receiver involved. Prior to contact, the boom will be
trailed at 0° azimuth, 35 elevation and tully extended, or
that extension which affords the best drogue stabilitv (not
less than 10 feet).
Mote

Initially, during ""flying boom”* operation,

there s a tendency by the receiver to

overcontrol and reduce power when the

drogue is ""flown’ toward the probe. Once

the receiver is stabilized in the contact

position, reference should be shifted from

the boom and drogue to the tanker to

prevent a possible "out-of-cycle®

condition.

¥
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Mote

.,, | Refueling techniques for rigid boom

Atr refueling will be terminated when a operation are the same as those described

crimp and/or fuel leak is observed in the for KC-135 Probe and Drogue Procedures.

hose, except in case of emergency or when

continuance of refueling is dictated by Ihe receiver pitiot must inform boom operator of

operational necessity. contact, The receiver pilot will notvify the boom opera-

tor prior to disconnect, The boom operator will trigger

The receiver pilot will state, “(Receiver call sign) a disconnect to insure that fuel pressure is relieved.
contact,”’ each time contact is made, The receiver pilot
will monitor the receiver director lights for necessary KC-135 PROBE
corrections to remain in the air refueling envelope.
Atter contact, the drogue should be pushed torward
approximately 2 feet, (See figure 4-~1.) If pushed too
far forward, the excessive hose arc will cause hose
whip. If a slight hose arc is not maintained, fore-and-
aft stresses will cause premarture disconnect. The
boom operator will trigger disconnect prior to the
receiver disconnecting. Normal disconnects will be
coordinated with the boom operator to insure that
tuel pressure is off and boom, hose, and drogue are
aligned, For normal disconnects, the receiver will
maneuver so the drogue i1s in the trail position and
reduce power to move slowly seraight aft unul dis-
connect,

DROGUE PROCEDURES

® The receiver will stabilize in the pre-
contact position and attain a zero rate
of closure. If the receiver fails to artain
stabilized position, or it becomes ap-
parent that a closure overrun will occur,
a breakaway will be initiated. Failure to
initiate a breakaway under closure over-
run conditions can result in a mid-air
collision.

@ Because of the magnitude of interrelated
acrodynamic effects, flying two auplanes
in close vertical proximity 15 not safe.
Upwash and downwash effects may occur

The boom operator will not retract the drawing the aircraft together. Low pres-

beoom to effect a disconnect except in case sure areas created by an overrunning re-

of an emergency. If a disconnect is made ceiver flying under the tanker will affect
when the receiver 15 to the left, right, up static ports causing possible erroneous
or down from the normal trail position, airspeed and altitude indications to both
the drogue could crack the canopy, damage aircraft. The tanker autopiot altitude

the receiver fuselage, bend the probe, or hold function may sense the low pres-

break the probe tip off when 1t whips off sure as a climbing indication and initiate

the probe. a descent into the lower arplape.

Changed 1 May 1969 4-2A/(4-2B blank)
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PROBE AND DROGUE AIR REFUELING

NOTE:

s FEET AFTER CONTACT

RECOMMENDED
DROGUE POSITION

Section |V

USABLE
ENVELOPE

RECOMMENDED
DROGUE POSITION

PLISH DROGUE FORWARD APRROXIMATELY

Figure 4-1

When the tanker is ready for contact, the boom opera-
tor will state, ""(Tanker call sign) ready,' and the
receiver pilot will state, **(Receiver call sign)

ready, 77 before attempting a hockup. The receiver
pilot will state, **(Receiver call sign) contact,’’ each
time contact is made,

Mote

Due to 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.

a. Upon receiving clearance, the receiver pilot will
move up to the precontact position Sto 10 feet directly
aft of the drogue. When in the precontact position, the
receiver pilot will comply with the PRECONTACT
Checklist,

b. The receiver pilot will then allow the drogue to
stabilize and select a formation reference point on the
tanker. Using this reference, peripheral vision will in-
clude the drogue. The drogue should not be used as a
primary reference, as drogue oscillation will invari-
ably result in receiver overcontrol.

c. The receiver pilot will then add sufficient power
to establish a closure rate not to exceed 3 knots. A
combination of formation reference and peripheral
vision will assist the pilot in moving straight forward
toward the drogue.

' CAUTION

No attempt should be made to chase the drogue
in pitch. Disregard small oscillations of the
drogue while closing for contact. Contact

from ciosure rates higher than 3 knots are
likely to cause the hose to whip, possibly
damaging the probe, drogue, or receiver.

Note
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 hockup less likely.

d. If the probe misses or hits the edge of the drogue,
the receiver pilot will retard the throttle and move

slowly straight back 5 to 10 feet,
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e, After each unsuccessful attempt at contact the
receiver pilot should back off and closely analyze the
error which caused the missed contact.

{. After contact is effected, position the drogue as shown

in figure 41, The hose is approximately 9 feet long and

allows for approximately 5 feet ol fore-and-alt movement
of the receiver airplane without becoming disconnected, or
damaging the hose. During all contacts the boom operator
will hold the boom as motionless as possible. All contacts
will he affected by the receiver pilot.

® Specinl precaution must be taken to prevent
the hose from looping around the probe while
in contact, Disconnects made with the hose in
this position will result in serions damage.
Under no circumstances should the aircrafe be
banked or turned until a disconnect has occurred
and the receiver s clear of the hose and drogue.

@ Alr refueling will be terminared when a
crimp and/or fuel leak is observed in the
hose, except in case of emergency or when
continuance of refueling is dicrared by

Operational necessity.

After receiver contact, the boom operator will state,
“(Tanker call sign) contact,” and commence air re-
fueling at the maximum rate. Any time a disconnect
occurs, the receiver pilot will state, “(Receiver call
sign) disconnect,”” and the boom operator will ac-
knowledge with, ""(Tanker call sign) disconnec t.'" The
receiver will move ro a stabilized position a minimum
of 5 feet behind the drogue and recheck air retueling
switches while the boom operator recycles the boom

to prepare for another contact.

g. If for any reason the receiver is not transferring
fuel or is transferring at a less than normal rate, the

ceiver pilot will disconnect and clear the area aft of
the drogue to permit the boom operator to cycle the
boom,

DISCONNECT

After air refueling is complete, disconpect must be
made directly aft and level with the drogue aligned to

forces damaging the probe or receiver, the disconnect
must be flown with the same care as the hookup.

The boom operator will not retract the boom
to effect a disconnect except in case of an
emergency. If a disconnect 1s made when
the receiver is to the left or right from the

44  Changed 1 May 1969

normal trail position, the drogue could crack
the canopy, damage the receiver fuselage,
bend the probe, or break the probe tip off

Mote
Receiver pilots may experience fuel spray
on the windshield during disconnect. For-
ward visibility 1s temporarily reduced de-
pending on the amount of fuel spray (up o
30 seconds). This fuel spray may also
cause fumes in the cockpit due to the en-
gine ingesting the tuel spray and trans-
mitting the tumes through the cockpit air
The fuel spraying 1s greatly reduced on
a coordinated disconnect since the tanker
fuel transfer pumps are turned off prior
to disconnect.

OM AND

® lhe receiver will stabilize 1 the pre-
contact position and attain a zero rate
of closure. If the receiver fails o attain
stabilized position, or it becomes ap-
parent that a closure overrun will occur,
a breakaway will be initated. Fatlure to
initiate a breakaway under closure over-
run conditions can result in a mideair
collision,

# Decause of the magnitude of interrelated
acrodynamic effecrs, flving two aurplanes
in close vertical proximity is not safe.
Upwash and downwash elfects may occur
drawing the aircraft rogether. Low press
ceiver flying under the tanker will affect
SEALIC POrts causing possible erroneous
airspeed and aluitude indications to both
aircraft. The tanker autopilor alutude
hold function may sense the low prese
sure as a chimbing indication and initiate
a descent into the lower airplane.

When cleared by the boom operator, the receiver will
move to the precontact position and comply with

boom operator will state, "*(Tanker call sign) ready,”
and the receiver pilot will state, ""(Receiver call sign)
ready.”” The receiver will move forward to the contact
position and the boom operator will make contact, The
receiver may request assistance from the boom operator
the receiver pilotwill state, (Receivercallsign) con-
tact,”” and the boom operator will state, ""(Tanker call
sign) contact,”” and air refueling will commence.
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a. The receiver should approach the boom from 6 only to maintain this position. The boom operator will
o’clock low, closing smoothly up a 45-degree incline then make the contact.
rather than using a ""Stairstep” approach. This tech-
nique permits greater depth perception for the recetver.

.........

Azimuth alignment is a simple mater of aligning the MNote
receptacle with the boom tip. As the receiver nose Receivers will tend to be reluctant to close
. closes on the boom, constant cross reference between with the boom, due to 1ts close proximity 1o
the boom and the tanker fuselage will alleviate any the canopy. This reaction must be anticipated
rendency to “‘chase” variations of boom trail position and overcome,
due to turbulence. - L ﬂ .
c. To maintain proper contact elevation and boom
b. When the receiver has closed to the point that the extension, the receiver pilotrefers to the director lights
boom tip hovers over the receptacle door, he is required located on the belly of the tanker and the colored

..........

_____________

Changed 1 August 1968  44A/(4-4B blank)
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stripes painted on the extended boom. (See figures 12

and 1~3.)While incontact position the receiver
has freedom in all three axes as depicted by ligures
-4 and 1-5.

d. If for any reason the receiver is not transferring
fuel or is transferring at less than normal rate, the
tanker copilot will advise the receiver pilot. The re-
ceiver pilot will disconnect and hookup again.

e¢. If the recerver approaches the limits of
the boom, the boom operator should verbally state that
the receiver is in an area of disconnect and give cor-
rective instructions, Position should be maintained
with minimum stabilator motion and smooth power ad-

justments.

If receiver director lights fail to illuminate when
contact is established, the receiver pilot will
initiate disconnect and return to the precontact
position. If the malfunction cannot be rectified,
further attempts at refueling will be at the
discretion of the receiver pilot.

DISCONNECT

If a disconnect occurs prior to transferring the pre-
scribed offload, the receiver will move to a stabilized
position a minimum of § feet aft of the boom, reset air
refueling system, and await clearance to resume con-
tact position. BEither the boom operator or the receiver
pilot can effect a disconnect at any time; however, the
boom operator will normally make the disconnect. Any-
time a disconnect 15 experienced, 1t will be acknow-
ledged by both the boom operator and receiver pilot by
stating, ' (Receiver or tanker call sign) disconnpect,”
as applicable. When the required amount of fuel is
transterred, initiate the disconnect, Upon disconnect,
the receiver will slowly reduce power and drop down
and aft,

Mote
@ During KC-97 L tapker manual operation or
manuval boom latching operation, the receiver
wiil be required to initiate all disconnects.

@ During KC-135 ranker manual operation, re-
ceiver normal, the tanker disconnect signal
sends both awrplanes to disconnect provided
the tanker normal system is operational.
When the recerver is in the manual boom
latching, the receiver must initiate the dis-
connect.

TOWIh

T

When alr refueling with the boom, it may be desirable
to be towed, After notification from the pilot of his

Section 1V

desire to be towed, and acknowledgement received
from the tanker pilot and boom operator, the receiver
pilot must ease slowly into the tow position (fully ex-
teaded boom) to prevent a brute force pullout. Discon-
nect can be accomplished by either the boom operator
or the receiver pilot.

When alamude and atmospheric conditions result in
thrust requirements that exceed the receiver’s avail-

able thrust, a toboggan will be necessary. The toboggan
technique is a coordinated effort between the tanker

pilot and the receiver pilot.

a, 1he receiver pilot must call for a toboggan before
reachiong full military power.

b. The tanker pilot will very gently reduce power and
initiate a rate of descent of 200 to 300 FPM while main-
taining the air refueling airspeed throughout the tobog-
gan maneuver.

c. If the receiver’s power requirements continue to
exceed the thrust capability, an increased rate of de-
scent must be requested by the receiver pilot.

d. 1If hookup is to be maintained at the level-off alt-
itude, the tanker pilot must make a very gentle change
of attitude and a gentle power increase.

e. (KC-135). Should it become necessary for an ele-
ment to toboggan while in cell formation, the tanker
leader will direct the entire cell to toboggan,

REFUELING

AFTERBURNER AR

Afterburner air refueling should be limited to cases of
tactical necessity and emergencies because a critical
fuel shortage may result, When used, the following pro-
cedures will apply:

a. Receiver will receive fuel until full military thruse
capabilities are reached.

b, Disconnect, select afterburner, select the re-
quired combination of speed brakes and afrterburner,
stabilize, initiate bookup, and complete transfer opera-
tLon.,

NTRACELL CRU

CRUISE POSITION

The tanker pilor will, once each bhour during cruise,
advise the receiver pilots of the cell geographic posit-
tion, heading, distance, and ETE to the pext check-
point or destination, as applicable. As each receiver
pilot leaves the observation position, the tanker pilot
will advise the distance and heading to the planned
abort base.

Changed 1 August 1968  4-5
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AR KEFURPLIMG AR

ORT POIN

If the tocewver pilot has not completed his onload upon
reaching his geographic airrefueling abort point (which
has been adjusted for wind), the tanker pilot will s0
advise.

OXYGEN AND FUEL CHECKS

The receiver flight leader retains the responsibility of
accomplishing necessary receiver oxygen, fuel, and
pressurization checks during cell cruise.

ABORT PROCEDURES

Whenareceiveraborts during the air refueling mission,

a wingman will accompany the aborting airplane to the
abort base, unless otherwise instrucred. I the receiver
flight 1s composed of two or three airplanes, the entire
receiver flight will abore, During cell operation (buddy
system), if a receiver or tanker 1s required to abort,
normally only the basic element will abort.

0ST WINGMAN

in the event a receiver airplane becomes lost during
refueling operations or during buddy cruise, the follow-
ing procedures will apply:

a. The number 1 or 3 receiver, when flying on opposite
sides of the tanker, will simultaneously reduce airspeed 10
knots and turn 15 degrees away from tanker heading. Hold
for 15 seconds, then resume normal airspeed and heading,

b. The number 2 or 4 receiver, when flying on opposite
sides of the tanker, will simultaneously reduce atrspeed 10
knots and turn 30 degrees away from tanker heading. Hold

for 15 seconds, then resvne rormal airspeed and heading,
e, Maintain alttude on KCG-135, descend 500 feet below
base altitude on KC-97L (this will afford 500 feet vertical
separation between other tankers in the formation), and
notify thight leader or tanker commander of the situation,
d. Attempt rejoin only after receiving clearance from

tanker and when within radar or VFR capability.
FWO PROCEDURES (ACTUAL OR SIMULATED)

If required, when a receiver force 1s being air refueled
during execution of an emergency war plan {either
actual or simulated), the tanker commander will inform
the receivers of the tanker position upon completion

|||||

system, (See figure 4-~2.) The grid will be drawn to
the same scale as the chart used for the mission.
bleven lines spaced 20 miles apart will be drawn per-

peadicular to the planned air refueling track. The rows

between these lines will be labeled A through |, com-
mencing from the ARCP. On each side of the planned
air refueling track, 10 parallel lines will be drawn 10
NMI apart. The rows between these lines will be
labeled 1 through 20, commencing at the leftr side of
the grid. The area to the left of the direction of the
planned air refueling track will always be designated
as the left side. The block in which the tanker 1s lo-
cated at the completion of air refueling will be the
block given to the receivers. Each block will always
be identitied by the number-letter combination; i.e.,
12-1, etc.

4 Changed 1 May 1969
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COMPLETION OF STATIC REFUELING

All receivers will form on the right of the last tanker
in the cell, Upon receiving clearance from the receiver
leader, tankers will execute a level, lefr-hand turn 1o
the return track. Tankers will establish trail route cell
tormation during this turn, Receivers will maintain
altitude and airspeed until the tanker leader reports
clear of track. Receivers will then proceed on their
assigned mission. lankers will maintain normal
cruise/air refueling formation as indicated in fig-

ure 4-3% during cell operations.

NOTE

The Alr Refuelhing formation may be changed

from 60 degrees right echelon, i NM separation

to 20 degrees right echelon, 1 MM separation
when manuevering airspace or weather conditions
50 dictate. In those cases where 20 degrees
echelon tormation 1s used, all parbicipating
atrcrews will be briefed,

RE-FORM

a. After disconnect, the receiver will depart the
contact position by moving back and down to approxi-
mately the precontact position. The post contact
check and the receiver will move to the briefed re-form
pPOSItion.

Mote

@1t the probe will not retract after air refuel-
ing, place the probe switch to EMERGENCY
to return continuity to the fuel control panel
and continue the mission at or below 310
KIAS.

#lf the receptacle cannot be rewracted after
air refueling, place the probe switch to
EMERGENCY. This will raise the probe
and return continuity to the fuel control
panel. The mission may be continued at
or below 310 KIAS.

b. If tanks will not feed after completion of air re-
tueling, any or all of the following procedures may be
attempted to correct the situation:

(1) Positively check probe/receptacle switch in

RETRACT position.
Mote
If the air refueling system does not revert
back to normal after air refueling, the wing
and external rank full lights will indicate
FULL (providing the tanks are full) without
the pilot depressing the full check switch.

(2) Recycle probe/receptacle.
(3) Check fuel transfer circuit breaker in,

(4) Recycle fuel selector switches and check their
DIOPREr POSILION,

(5) If all previous steps fail, place probe switch to
EMERGENCY extend position and check for proper
fuel transfer. If tuel wansfer is normal in this condi-
tion, leave switch in EMERGENCY and continue mis-
sion at or below 310 KIAS.
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AIR REFUELING AREA GRID
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TANKER CRUISE / AIR
REFUELING FORMATION

60* (20" when weather
or airspace dictates).

AIR REFUELING TRACK

TOP VIEW
e

T' —En'{:z FT"

500 FIT

—j—d BASE ALTITUDE

SIDE YIEW
Figure 4—3

MEAN PLANNING
ALTITUDE

TERMINATION PROCEDURES
CELL TERMINATION PROCEDURES

Block altitude reservations designated in the operations
plan will provide adequate airspace to perform cell ter-
mination procedures from the point of last filed route
position to cell termination point or terminal approach
fix, as applicable. The tanker leader will, at cell ter-
mination, advise the receivers of position, heading,
distance, and ETE to receivers’ next checkpoint or
destination.

4—8  Changed 15 Januvary 1967
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CELL TERMINATION DURING CRUISE

Tenminutes priot toreaching the cell termination point
(if the point is other than destination approach fix),
the receivers will formate in lefc echelon on the left
wing of the tankers. Upon reaching the cell termination
point, the tanker{s) will climb straight ahead 3000 fect
and then turn to the desired track, maintaining cell for-
mation. Receivers will maintain heading, altitude, and
airspeed for 3 minutes. At this time, if flight formation
rejoin is impractical, number 1 receiver element will
descend 1000 feet below base altitude, number 2 re-
ceiver element will descend 500 feet to the base alti-
rude, number 3 receiver element will maintain altitude
which will be 1000 feet above the base altitude, and
number 4 receiver element will climb 5QG0 feet to an
altitude which is 2000 feet above base altitude. Re-
ceiver elements will then proceed with their mission
independently, (See figure 4—4.)

CELL TERMINATION AT TERMINAL APPROACH FIX

Due to the many possible combinations of tanker /re-
ceiver formations, terminal destination weather, and
terminal airfield penetration facilities, it is impractical
to designate one optimum method for penetration at the
destination.

The following methods should be applied as applicable:

a. When available, RAPCON should be used with
enroute descents to obtain aitplane separation.

b. The element {(one tanker/two receivers) may pen-
etrate as a unit. Weather minimums for this type

approach are 2500 feet and 3 NM.

c. The tankers should be scheduled to arrive over
the destination with adequate fuel to hold until all
receivers of the cell have departed the high station.

d. From the final air refueling point, tankers and
receivers can be scheduled at their individual opti-
mum airspeeds to provide spacing for the penetrarion.

e. The following inbound tecovery procedures for
use duting VFR/IFR weathet when receivers and
tankers are recovering at the same base under RAP-
CON may be utilized in certain areas.

(1} Plan Alfa — Destipation VIR,
{a) Conditions: Receivers.

1. TACAN Lock-On 100-125 NM.

il

| ha

. Receivers will depart tanker.

. Establish formation (flights of four).

| s |

Retain Mach 0.78.
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CELL TERMINATION PROCEDURE

i

30,000

2% Q0

E — FEET

28,000 &

ALTITUD

BASE ALTITUDE
|
|
7 [
- |
1000 FT - ,’
| 7 F
o |
o S { —— 26,000
[
:
F
[
|
|
|
I
ooe34 LOWFUEL e
__ - R L e 25.000
ALTITUDES LISTED ARE FOR SAMBPLE ONLY USING 27 000 FT AS A BASE AlTITUDE. ALTITULE
Figure 4—4
5. Establish radio contact with appropriate 2. Reduce airspeed to 220 knots, gross welght
traffic controller. permitting.
0. Penetrate to destination as directed by 3. Proceed as directed by appropriate traffic
appropriate traffic controller. controller.

(b} Conditi Tank (2} Plan Bravo - Destination JFR.
OnALions: ankers.

: ' a) Conditions: Receivers.
1. Subsequent to receiver departure and under (a) Co

RAPCON, assume 1000 feet separation beginning at 1. TACAN Lock-On 100-125 NM.
24,000 feet (base altitude), or as directed, and estab- -
lish a [0-mile separation. 2. Receivers will depart tanker.

41-9
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4, Establish formation {flights of tour}.

AR

Mote
Should IFR prevail at altrude, elements of
two receivers will proceed to 19,000/20,000/
21.,000/22,000 feet respectively, or as directed.

4. Rerain Mach 0.78.

T HHE

5. Establish radio control with appropriate

tratfic controller.
6. Proceed as directed by appropriate traffic

controller,
by Conditions: Tankers,

Same as plan Alfa — Tankers.

SEPARATION (UP TO FOUR TANKERS AND EIGHT
RECEIVERS)

At 10 minutes out from the terminal approach {ix, the
tankers will (on signal from the ranker leader and ac~
knowledgement from each element leader) climb 5000
feet, Three minutes later, the receivers will take sep-

aration as described 1n CELL TEBMINATION DUR-

separation over the termination fix and in the holding
pattern. Approach times will be controlled by the

T.0. 1.1C. 1.0

appropriate ATC agency. When possible, the lead
(lower) receiver element will be given a descent en-
route from that position to the approach fix. A low tuel
altitude will be designated 2000 feet below base alti-
tude for immediate descent of receivers with low fuel
or an emergency condition. Receiver altitude changes
will be coordinated by the receiver cell leader with the
ATC agency. All airplanes of the cell will note indi-
vidual altimeter errors at the cruise alritude with 29.92
inches Hg set on the altimeter and fly their assigned
altitudes after cell separation with these errors applied.

ELEMENT PENETRATION

If conditions existwhichnecessitate a more expeditious
recovery (fuel shortage, emergency, etc), a basic cell
nenetration may be made in the following manner:

a. Holding airspeed will be 300 KCAS. When descent
is to be commenced, the tanker will inform the receiv-
ers that he is decelerating to 260 KCAS to lower land-
ing gear, After landing gear is down, he will accelerate
to 300 KCAS and start penetration, maintaining 4000
FPM rate of descent.

b. Upon completion of the penetration, and when

VFR, the receivers will break off and enter iniual for

a VFR landing.

PROCEDURES (AMPLIFIED CHECKLISTS)

ROBE AND DROGUE)

PRECONMTACT

MNote
#Do not extend the probe for extended periods of time when not actually refueling, since fuel in

number 1 fuselage cell will drain into the external tanks and wing tanks when the probe 15 ex-

rended.,

uuuuu

@lf practice or simulated hookups are to be made, the refuel switch should be placed to the EMERG
position, to prevent possible siphoning and maintain normal operation of the transfer pumps.

1, IFR Probe — CYC L.

Several minutes prior to tanker rendezvous, cycle the IFR probe.

Mote

Any difficulty experienced may be due to moisture freezing on the probe doors. Therefore, when
difficulty is experienced, descend to a lower altitude to dissipate any ice that may have formed

in the probe doors.

Mote

Approach the tanker from the rear and slightly below the refueling drogue. Maintain a position
approximately 100 feet aft and S0 feet below the drogue until airp Jane is trimmed and formation

speed is determined.

3. Flap Lever — AS REQUIRED.
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PRECONTACLT {(Cont)
4 1FR Probe Switeh - EXTEND,

! CAUTION |

this system in flight causes cracking and failure of windscreen left quarter panel, The rain
clearing blower may be used if fuel spray is causing visibility restrictions.

@ If a delay is encountered in hooking up with the tanker after the probe is extended, the wing
tanks could become full of fuel drained from number 1 fuselage cell. The surge created by
initiating the refueling cycle could start a siphoning action resulting in the loss of wing fuel and
the possibility of collapsing the wing tanks. When an extended delay is encountered with the
probe extended, the pilot should transfer fuel from the wing tanks to fuselage cells before a
hookup is attempted. This is accomplished by placing the IFR probe switch to EMERG and the
wing transfer switch to NORMAL. Upon illumination of the empty tank light, place the IFR probe
switch to EXTEND and proceed to hook up.

Note
Maintaining a 2 to 3 knot rate of closure, fly the probe nozzle into the drogue cone, After con-
tact is made, slowly fly drogue forward and to the left within the envelope shown in figure 4~1.
Maintain a steady position after hookup. Smooth and precise pitch and bank control is essential
to safe refueling operations.

5. Fuel Quantity Gage Selector — TOTAL
With fuel quantity gage tank selector knob in the TOTAL position, note refueling progress by observing the
airplane’s fueling quantity gage. The refueling progress of the wing and external tanks can be checked by
observing the full fuel indicators,

Note
Fuel flow from the tanker is automatically shut off when the receiver tanks are full.

6. Probe Light Switch — AS REQUIRED.
!

ST CONTACT

1. Probe Light Switch — OFF.
2. 1FR Probe Switch — RETRACT.

W
CAUTION %

WW#M'#*&
After the refueling cycle is complete and the probe is retracted, the pilot should immediately
transfer some fuel from wing tanks to stop any siphoning action that may have started during the
refueling cycle.

3. Flap Lever — RETRACT.
If wing flaps have been extended, retract flaps

4. Pusher Switch — ON,

5, Fuel Quantity — CHECK.

6. Alrspeed — CHECK.
REFUELING PROCEDURES (BOOM)

FPRECONTACT

Note
Do not extend the recepracle for extended periods of time when not actually refueling, since tuel
in number 1 fuselage cell will drain into the external tanks and wing tanks when receptacle is
extended,

1. Air Betueling Receptacle — CYCLLE.

2. Pusher Switch - O L.

Changed 1 January 968 4]

----------------




...........

Section IV T.0. 1.1C-1.11

PRECONTACT (Cont)

3. Flap Lever — AS REQUIRED.
4. Boowm IFR Switch — EXTENI

5, Fuel Quantity Gage Selector — TOTAL.

6. Ready Indicator (Green) Light — ON.
Ready indicaror (green) light on indicates recepracle extended.

If a delay is encountered in hooking up with the tanker after the receptacle is extended, the wing
ranks could become full of fuel drained from number 1 fuselage cell. The surge created by
initiating the refueling cycle could start a siphoning action resulting in the loss of wing tuel and
the possibility of collapsing the wing tanks. When an extended delay is encountered with the
receptacle extended, the pilot should transfer fuel from the wing tanks to fuselage cells before

a hookup is attempted. This is accomplished by placing the IFR probe switch to EMERG and the
wing transfer switch to NORMAL. Upon illumination of the empty tank light, place the IFR probe
switch to NORMAL, and proceed o hookup.

Note
®Ready indicator light off indicates boom is locked in receptacle.

@Fuel from the tanker is now transferred to the receiver. Check the refueling
progress by observing the airplane’s fuel quantity gage. The refueling progress of the wiog and
external tanks can be checked by observing the full fuel indicators.

If disengaged light {amber) illuminates before refueling is complete:
7. Reset Button - DEPRESS,

8. Ready Indicator (Green) Light - ON,.

9. Boom Electrical Disconnect Switch — DEPRESS.

When the required amount of fuel has been transferred, initiate electrical disconnect.

"CAUTION ¢

If making an outer limit disconnect, high rate of separation should be avoided to prevent damage
to the boom or the receptacle.

POST CONTACT (BOOM)

1. Disengage Indicator (Amber) Light — ON.
Disengage indicator (amber) light on, indicates boom and receptacle disengaged.

2. Boom IFR switch — RETRACT.
Disengaged light will go out when the receptacle is retracted.

After the refueling cycle is complete and the receptacle is retracted, the pilot should immediately
transfer some fuel from the wing tanks to stop any siphoning action that may have started during
the refueling cycle.

3, Flap Lever — RETRACT (IF REQUIRED).
4., Ready Indicator (Amber) Light -~ OUT.

5. Pusher bSwitch — ON.

6. Fuel Quantity — CHECK.

----------------------------------
..........................................................................................................................................................................
........................................................................................................................................................................................................................
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When a crewmember aboard either the tanker or the
receiver determines that an emergency exists, he wll
transmit, on air refueling frequency, the tanker’s call sign
and the word “Breakaway”™ three times. Example: “Chevy
2, breakaway, breakaway, breakaway.” 'ﬁ'“w KC-135 boom
and all KC-97L air refueling the boom operator will turn
the receiver directors lights OFF and ON rapidly. This call
is used to notity the ﬁm&w and receiver of any abnormal
condition which would re quire an immediate vertical and
horizontal separation of the aircraft. This will include, but

not be Emm § to. exce sfwm* rate M dmmm @EMW OVerrun

be Qéi}'.ﬁ'&"é;m':’ﬁjmﬁ’ﬁﬁ{:ﬁ%ﬁ to o aﬂﬁ 2 Efﬁw Emﬁ% av. R ﬁiﬂﬁf@ gwm%z{m m
both airplanes must be monitored close Iy by the tanker and
receiver crewmembers during all phases of air refueling, I
the tanker desires a breakawav w %’mﬁ.ﬁ operating with loss of
iﬁ"&'ﬁfﬁ'ﬁ?g&ﬁm”w communications, he {*"ﬁ-”“ wmember will state on
interphone, “{Tanker call sign}), breakaway, breakaway,
breakaway,” and the boom operator will turn the receiver
director lights OFF and ON rapidly for KC-135 boom and
all k(. %,ﬁ' air refueling, bhould the recewer imbate a

breakaway during loss of a&mfﬁ?g;mw communications the
tanker crewmember obse ﬁi% g the breakaway will state on
mimg;hﬁmﬁ “(Tanker call %;,fﬂ} breakaway, breakaway,
breakaway,” and the the breakaway
procedure.  The ::&jf‘{;,%ﬁ%.} wing taken

pilot will initiate
action will  be
simultaneously by the indicated crewmembers:

a. Tanker pilot-Increase power, if available, to
obtain forward separation. When clear of the receiver,
climb straight ahead with wings level. Direct copilot
to return beacon lights to BOTH ON and position
lights to BRIGHT.

mmmmmmmmmmmmmmmmmm

b. Receiver pilot-Actuate disconnect switches as
applicable. Retard throttle(s) and establish a definite
rate of descent, using drag devices if necessary. If
possible, drop aft of tanker until entire tanker is in
sight and monitor flight instruments.

SYSTEMS MALFUNCTIONS

When any system malfunction or condition exists
which could jeopardize safety, air refueling will not
be accomplished except during fuel emergencies. At
any time fuel syphoning is noticed, fuel transfer will
be stopped and the receiver notified. The requirement
to continue fuel transfer will be at the discretion of
the receiver pilot.

MNote
A small amount of fuel spray from the nozzle
and receptacle during fuel transfer does not
require fuel transfer to be terminated. The re-
ceiver pilot should be notified if this condition
exists and the air refueling operation will be
continued or discontinued at his discretion.

If ranks fail to take fuel, the following procedures
may be accomplished to correct the situation:

a. While air refueling with probe and drogue:

(1} Check probe switch to insure that it 1s in
EXTEND and not EMERGENCY position.

(2} Recycle probe.
(3) Pull transfer pump circuit breaker.

(4) Extend air refueling receptacle to insure that
air refueling system is alerted.

(5) Make a more positive contact with drogue.

(6) Try another tanker if available.

Changed 1 May 1969 3~1
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(7% I all of above fails, request boom operator to
retract boom and extend halfway., Make contact with
drogue and request boom operator to slowly extend
boom to fully extended position.

b, While air refueling with boom and air retueling
receptacle:

(1} Recyele receptacle.

(2) Depress reset button after depressing discon-
nect button,

(3} Pull transfer pump circuit breaker.

(4} Extend probe to insure that air refueling sys-
tem 1% alerted.

(5 Use another tanker if available.

NOPERATIVE BOOM

When all other recogmized means of fuel transfer have
fatled, and a bona DHide fuel shortage emergency aboard
the receiver aircraft exists, fuel can be transferred by
maintaining boom/receptacle contact using a shight

the boom operator will brnief the receiver pilot and
thoroughly coordinate the procedures to be used.
Both tanker and receiver crews will monitor the
refueling with exireme caulion.

The boom operator must apply only the munimum
reguired extend pressure to maintain adeguate boom’
receptacle seal, preventing excessive fuel leakage.
Unusual and varving tnm changes may be required
of both tanker and receiver atrcraft, bxcessive
pressure may push recerver aircraft outward and
nlace undue stress on the boom telescope mechanism

The boom operator must anticipate recewver relative
movement! {0 maintain contact during receiver de-
celeration and must be especially alert to relieve
extend pressute duning sudden receiver closure.

5 e Changed 15 January 1967
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It an emergency occurs which necessitates a crash
landing, ditching, or bailout, an airplane designared
by the leader wiil accompany the disabled airplane or
will cover personnel at a safe distance above the
surface. The designated airplane will render all as-
sistance possible, orbiting the area untul aid arrives
or until fuel supply requires leaving the area.

A brute force disconnect 1s @ last resort,

When all normal methods of disconnect fail, a tension
(pull-out) force on the nozzle will effect a disconnect,

[t 18 not necessary to jerk the boom out with
IDLE power and speed brakes. This method
has caused serious structural damage. A
gradual reduction in power will suffice to dis-
connect.

If the probe is damaged during refueling and cannot
be retracted, the IFR probe switch should be placed
in the EMERG position which will establish emer-
gency continuity to the fuel control panel, stop the
rain clearing system, relieve utility hydraulic pres-
sure against the probe, and prevent further damage to
the airplane.

EMERGEN

If the recepracle is damaged during refueling and can-
not be retracted, leave the boom IFR switch in the
EXTEND position and place the IFR probe switch to
the EMERG position, This will establish emergency
continuity to the fuel control panel, extend the probe,
stop the rain clearing system, and prevent further
damage to the airplane.



