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By SSgt Larry L. Strong
41 AREFS/416 BW/Stan-Eval
Griffiss AFB, NY

The relationship between fighter pilots and
boom operators over the years has been quite a
unique one. And, as you can see from the in-
troduction, it is usually a very controlled one.
From the time the receivers roll out behind the
tanker and start to close, through the end of air
refueling and the receiver’'s departure, the tanker
boom operator is watching the receiver aircraft’s
every move.

Refueling between tankers and fighters has
been changing drastically in the past few years.
The experience level of today's crewmembers
cannot compare with that of three to five years
ago. The days of Southeast Asia, with 2 refuel-
ings or more a day for pilots and 16 receivers
per sortie for boom operators are gone. With
this decline in crewmember experience, strict
adherence to air refueling procedures is a must
to insure a successful and safe refueling.

The basic procedures for air refueling are out-
lined in the applicable Tech Order for the series
of aircraft flown plus command and local direc-
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The cause of reverse fuel transfer in this
incident was a maintenance-induced short cir-
cuit at the defuel valve connector which resulted
in the defuel valve opening. As with all reverse
transfer malfunctions, the culprit is the defuel
valve; and if it opens at the wrong time, it can
ruin your whole day.

An open defuel valve can cause two problems:
damage to the number-one fuel cell, or reverse
fuel transfer during flight. Let's take a look at
both of these problems and see what's being
done about them.

DAMAGE TO THE NUMBER-ONE FUEL CELL

The number-one fuel cell contains a baffle
assembly which separates the fuel cell into up-
per and lower cavities. This assembly is a divider
which traps fuel in the lower cavity during in-
verted flight operation and contains check
valves and supporting structure (Fig 1). On all F-
4 aircraft prior to Block 41, there was a com-
mon boost pump manifold and check valves

CLOSED?

below each boost pump. These check valves
prevented fuel recirculation through an inopera-
tive boost pump. Block 41 and subsequent air-
craft have a “survivable split manifold” which
eliminated the need for these check valves (Fig
2). Without this check valve, if the defuel valve
is open and the aircraft is refueled, refueling
pressure flows through the open defuel valve
and the left boost pump into the lower cavity of
the number-one fuel cell, and exerts damaging
refueling pressure on the tank baffle and struc-
ture (Fig 3). The structure supporting the baffle
is not designed to withstand this pressure from
an opposite direction and has been found dis-
torted and failed, causing rupture of the internal
baffle. More severe cases have occurred which
resulted in rupture of the number-one and -two
fuel cells and plumbing, and structural damage.

In order to preclude damage from an
inadvertent refueling slipup, i.e., an open defuel
valve, a MCcAIR Engineering Change Proposal
(ECP) 8141 was made to reinstall the check
valve below the left boost pump. The ECP was
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DEFUEL VALVE- OPEN OR CLOSED ?

Fig.3
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disapproved in January 1972.

During the September - December 1973 time -
frame, several aircraft in PDM were reported
to have damaged number-one fuel cells. In
December 1973, TAC issued a one-time inspec-
tion to check all aircraft, Block 41 through 45,
for number-one fuel cell damage. Ogden ALC
(OO-ALC) followed in February 1974, with TCTO
1F-4-1041 which was identical to the TAC in-
spection. In July 1974, TAC requested that OO-
ALC reinstate ECP 8141. This request was
prompted by the large number of TAC aircraft
found with damaged number-one fuel cell baf-
fles during both the TAC and Ogden inspections.

Ogden has been working on the reinstallation
of the check valve under TCTO 1F-4-1087. The
tech order mod kit was proofed at George AFB,
CA. The kits are being prepared, and as soon as
they are available, the tech order will be
released for field-level installation.

REVERSE FUEL TRANSFER

The installation of the check valve will
eliminate the damaged fuel cell problem.
However, an open defuel valve (all F/RF-4 air-
craft) during flight will still result in reverse fuel
transfer; and under certain circumstances, all
fuselage fuel could be reverse transferred to the
internal wing tanks resulting in a double engine
Phantom phlame-out. In fact, an F-4 was lost in
June 1967, due to the depletion of number-one
cell fuel by reverse fuel transfer through a defuel
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valve which had inadvertently opened.

A fast fix to this problem was to close the
defuel valve and disconnect the electrical plug
to prevent a shorted circuit from opening the
defuel valve. Unfortunately, the fix was not
“Murphy”-proof, and a significant number of
flame-outs and incidents involving reverse fuel
transfer (including the loss of one F-4) occurred
because the valve was not returned to the
closed position prior to plug removal.

Because of the high rate of incidents which
resulted from disconnecting the plug, OO-ALC
modified the defuel valve circuitry to resolve the
“Murphy” problem. TCTO 1F-4-878 modified the
defuel valve open circuit by breaking the open
wire to the valve which assured that no power is
applied to the open circuit during flight. A short-
ing plug is required on the ground to complete
the circuit and open the valve. Once defueling
operations are complete, the shorting plug is
removed and the electrical circuit to open the
valve is incomplete. However, even this system
is not completely “Murphy”-proof because a
short circuit can defeat the system and open the
valve after the shorting plug is removed. This is
what happened in the incident mentioned at the
beginning of the article.

Since the Air Force F-4 Dash One doesn't
contain the emergency procedure for reverse
fuel transfer, here’'s a quick review of what to do
when the tape and counter rapidly start to
decrease when you open the IFR door:

1. Activate the refuel switch to retract the
receptacle. This not only pressurizes the tanks,
but also closes the internal wing refueling level
control valves.

2. Turn the external transfer switch off. This
closes the external tank valves.

3. Select “Internal Only” on the refuel switch
to further insure the external tank valves close.
This should stop the reverse fuel transfer.
However, you can also pull the boost pump cir-
cuit breakers (only LH boost pump CB on a/c
68-495 & up). This shuts off the boost pumps,
eliminating the locomotive force for the reverse
transfer. However, you should observe the
recommended 20,000-foot ceiling and not use
the afterburner unless absolutely necessary.

We hope you now understand a little bit more
on the problem of reverse fuel transfer, the
defuel valve, and what's been done about them.
Should you get caught with a reverse transfer
problem, you’ll be better prepared to cope with
it and get the bird safely back. >

FEBRUARY 1978












Low level


User
Typewritten Text
Low level

User
Typewritten Text


essentially be taken away from the aircrew. The
ability to make nearly level tactical turns must be
perfected at altitude. Additionally, to protect fre-
quencies for the times you'll really need them,
comm-out operations will be the rule.

® Visual Lookout/Mutual Support -- These
skills must be second nature. Crews must be
disciplined and know when they must clear,
check for bandits, navigate, and accomplish the

other myriad tasks. Inattention or complacency

in this area can prove to be very painful.

e Crew Coodination -- A must for two-seat
aircraft. Along with flight integrity, this attitude
and skill must be developed from Day One in
RTU. A real aircrew working together can easily
accomplish the mission; two individuals working
by themselves can foul up the whole operation.

Accompanying the initial flying program must
be an extensive academic program. Every area
involving flying skill must be thoroughly ex-
plored and understood before more advanced
missions are attempted. The Fighter Weapons
School has made two valuable videotapes; one
on low altitude flying, and the other on low-level
navigation and pop-up maneuvers. These two
tapes, Tactics Manual 3-1, and Tactical Analysis
Bulletins should be included in the academic
portion of any low-level training program.

Once these two facets have been thoroughly
completed, the individual is ready to undertake
the most difficult portion of the training -- the
actual low-level missions themselves. Any low-
level checkout program must be designed
strictly on a proficiency basis. Not everyone can
or should be expected to become Ilow-level
“qualified” in a program consisting of “X”
number of sorties. Every opportunity must be
taken to point out and reinforce the hazards
associated with low altitude flying -- and more

TAC ATTACK

importantly, the methods of coping with these
hazards.

Varying terrain, weather, and the sun are
among the greatest hazards in low-level flying.
Rolling, jagged., flat, or slightly sloping terrain all
require some adjustment in the methods used
for low-level flying. Each must be explained in
the training program. Weather can cause further
problems. When cruising at high altitude,
weather hazards can usually be seen far in
advance; but at low altitude, fog, low stratus,
dense haze, or smoke could be encountered
over the next hill or after the next turn point --
SO be prepared to take immediate action. Re-
member, if it doesn't feel right. get some

altitude. ; . _
Once your unit establishes an effective low-

level training program, the biggest hazard of all
emerges -- complacency -- the feeling that
you've got the program wired. Keep on top of
your program. Your continuation program must
continue to reinforce skills and attitudes learned
in the basic checkout program. The complacent
aircrew seems to be the one that is always
caught by the hazards which they didn’t an-
ticipate. They either become a statistic or return
with some fantastic war stories. Either way, we
aren’'t doing our job.

Flying squadron supervisors and training
personnel play the key role in this entire
scheme. The training program will be formulated
with their inputs and the responsibility for
execution is theirs. It is up to the supervisors to
know the program, to know their crews, their
abilities and limitations, and to insure that
neither is exceeded.

Only the surface of a very involved subject has
been scratched here. We've talked about some
items which must be considered in formulating
a training program for low-level flying. The pur-
pose is to point out to you, the aircrews, the
need for intense preparation and cautious
execution when undertaking low-level training.
As Lt Gen Flynn concludes:

Portions of this article were extracted from
Fighter Weapons School/ videotape, “Low
Altitude Flying.”
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the change in numbers in the course selector
window on the HSI. After a correction, |
concentrate on keeping the bank pointer on the
ADI frozen at dead center and wait for the tones
to change or the controller to make a correction.
This waiting takes two to five seconds and is
very important since the computer must now
digest your latest correction before it can give
you a valid input. The name of the game is
patience and small corrections in this phase.
Five seconds before you drop you hear your last
turn correction or on-course, and go into a
release sequence that sounds like tic-bong, tic-
bong. tic-bong, tic, tic, naaaa .... Pickle at the
start of the naaaa. Another pointer -- don't try
any “hairy” corrections in the last few seconds;
call off dry, and try again if things went to pot.
The TPB-1 and the TLAR (that looks about right)
system do not mix! A word to the gib, you are
not a passenger in this system. Many ACs will
want you to control the throttles in the final
phase so he can concentrate on the tones. On
most ranges, you'll have to call for the master
arm switch, since some part of the run may be
off-range; don't forget. You also can assist by
listening to the tones and correcting the AC if
he misinterprets left and right. (If he does this
continually, make labels for his gloves!)
However, barring this input, you should keep
quiet in the final phase since your voice will dis-
tract the AC’s concentration. During this phase,
you'll have your hands full watching the RHAW
indications and clearing for other aircraft, espe-
cially the bad guys.

This system is not hard to fly; although it will
take some practice and training as did the

LORAN when first introduced. The 4444th
Operations Squadron from Luke AFB has put
together a brief on TPB-1. Wing weapons of-
ficers might give them a call if you need this
brief. They also are preparing an ISD package
for TAC which should be available soon. In addi-
tion, the simulator people will be getting into the
act by modifying the simulator to accurately
depict a real event. Some of you will become
more familiar with the world of GDBS when it is
added to a Blue/Red Flag scenario. Finally, the
hows of the TPB-1B/C integration into our
TACS as an Air Support Radar Team (ASRT) will
probably show up in the AGOS curriculum.

USAFTAWC and the 4485th Test Squadron
are presently engaged in a QOT&E evaluating
the C model from the tactical operator’s point of
view. Operational effectiveness and suitability in
a TACS and ECM/Chaff environment are being
examined. The objectives are:

a. Determine minimum effective straight-and-
level flying time prior to bomb release.

b. Evaluate the TPB-1C effect on the radar
warning receiver on board the directed aircraft.

c. Evaluate low-level and look-down ca-
pabilities.

d. Evaluate capability to direct non-beacon
equipped aircraft.

e. Evaluate repair and maintainability as well
as necessary tech data.

A last word of warning to all of you VFR
bombing diehards. As an outgrowth (only in
concept) of the MSQ and sky spot systems,
many old attitudes and experiences have been
carried over (some justly and some unjustly) and
applied to TPB-1B/C. Expressions such as, “Any
straight-and-level bombing above skip altitudes
belongs to SAC,” and "Blind bombing by the
TAF is sacreligious,” will have to give way. As
you become more familiar with this sytem and
its capabilities, its value will be self-evident.

Next month, I'll cover the AN/ARN-101, Pave
Tack system. which should hold a little more
interest for the VFR bombers in the audience.
See you then. -
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NEW WEATHER ADVISORY

Courtesy 5 WW, Langley AFB, VA

“Everybody talks about it, but nobody does a
thing about it ..."; the weather? Yep! But low-
level wind shear is also an item that’'s gotten a
lot of attention lately without much positive ac-
tion being taken. The TAC ATTACK's series of
articles in the Sep - Nov 76 issues aided greatly
in the understanding of this phenomenon. As
mentioned in those articles, neither the civilian
nor military weather services presently have the
capability to detect and measure those elements
that cause low-level wind shear. True, and it's
still several years away.

Air Weather Service units at TAC bases are
commencing a weather advisory program for
low-level wind shear. Their emphasis is going to
be on (1) collecting wind shear reports, (2)
cross-telling via wind shear advisories and
teletype transmission of PIREPs, and (3) relating
these reports to meteorological conditions.
These will be catalogued to aid in improvement
of future advisories.

Weather people will be issuing some
“forecast” wind shear met-watch advisories, too.
They will be based on rules of thumb es-
tablished by several civilian airlines studies.

The key to the program's success rests with
TAC crews, and early reporting of all instances
of wind shear. Call them in on pilot-to-metro or
report them through air traffic control facilities,
but report them! Each event you report will help

24

...interest items,
mishaps with
morals, for the
TAC aircrewman

us all achieve a fuller understanding of the inter-
relationship of weather conditions and aircraft
handling. Better, your report may save a buddy’s
skin -- or yours!
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