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YOU MUST GET OUT ... 
You are flying a ground attack mission. The 
,file is low-level ingress, then a pop-up to 

)0 feet AGL for a 15-degree high drag delivery. 
you approach your apex altitude, you begin 

your pull-down and roll-out to the final attack 
heading . Suddenly, the nose of the aircraft yaws 
opposite to the direction of roll, and the aircraft 
shudders violently. What are you going to do? 
Attempt a recovery or eject .. . now? Time available 
t~ make the decision is very short . In fact, you 
should have made that kind of decision before 
you took off. You must consider the possibility 
of losing control at low altitude, the time available 
for a recovery attempt, and yourejection system's 
capability .. . or you might not make it . Let's take 
a look at TAC 's recent experience. 

Through the first seven months of 1976, TAC 
regular and reserve forces experienced 24 major 
aircraft accidents. The most distressing factor 
about this figure is the number of aircrew 
fatalities . . . 13. Two of these fatalities were 
caused by inadvertent ejections; something the 
aircrew had no control over . The others? Seven 
aircrews made no attempt to get out of the air
craft; the other five made their attempt too late .. . 
out of the envelope. 

Why are aircrews staying with an aircraft 
ch is out of control? To answer this question, 

.......___... 18 major aircraft accidents in which the air
crew ejected or should have ejected were 
analyzed . Nine PILOT - INDUCED accidents 

resulted in a crash fatality or an ejection attempt . 
Nine lives were lost. There were nine NON PILOT
INDUCED accidents which resulted in a crash 
fatality or an ejection attempt. In these accidents, 
only three lives were lost . Put another way, the 
chances of surviving such circumstances were 
three times greater when the pilot was not the 
driving factor in the situation that caused the ac
cident. When the pilots sensed they were 
responsible for the impending crash , it appeared 
they either failed to eject, or stayed with the air
craft too long ... they lost their lives trying to 
save the aircraft. 

The aircrew's records were reviewed for total 
time and time in their respective aircraft. There 
was no significant correlation ... no one was im-
mune, old heads or new guys ... they made the 
same mistakes. 

Our conclusion is that most of the fatalities 
were pilot induced . A fighter pil-ot doesn't 
hesitate to jettison an aircraft that is 
mechanically unsound. But if he suspects he 
failed in some way, the chances are that he will 
kill himself in a futile attempt to save an aircraft . 

The next question to be answered is "Why do 
aircrews make futile attempts to save an aircraft 
and how do we prevent it from recurring?" The 
reasons may be varied and personal. Whatever 
the reason , it does not make sense for a pilot to 
stay with a doomed aircraft ... for any reason . 
Each one of you must make the decision to eject 
when the situation goes out of control at low 
altitude ... no matter what the cause . Let's 
reverse those grim ejection statistics ... now. ..-:> 

/A A~ 
Colonel, USAF 
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Major Shirley M. Carpenter 
702d MAS 
51 4th MAW (Reserve Associate) 
McGuire AFB, NJ 

The h1story of aviation is one continuous story 
of man's triumphs over the elements of Mother 
Nature. Man does not feel secure operating in 
an environment of unknowns. Therefore. the 
ancient flying fears of weather. mountain waves. 
thunderstorms. etc .. have been conquered 
through learning and improved technology. 
However. at times. Mother Nature refuses to ex
pose all of her secrets and continues to main
tain the upper hand. Low-level wind shear is a 
pr1me example of a meteorological phenomenon 
wh1ch has repeatedly lured aviators into situa
tions from wh1ch they were unable to recover. 
Previous a1rcraft accidents verify this fact. 

On 27 November 1973. Delta Airlines Flight 
51 6 was fly1ng an Instrument Land1 ng System 
(ILS) approach to Chattanooga. Tennessee. Mu
niCipal A1rport when it hit an approach light 
1.600 feet short of the runway. struck a flood 
control dike and finally came to rest The Na-
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tional Transportation Safety Board (NTSB) con
cluded that the cause of the accident was an 
" excess1ve rate of descent initiated by a wind 
shear condition which existed in the lower levels 
of the approach path." 

On 1 7 December 1973. an Iberian Airlines 
DC-1 0 struck the approach lights 500 feet short 
of the runway while flying an ILS approach to 
Boston's Logan International Airport. The aircraft 
then h1t an embankment and sheared off its 
r1ght main landing gear. The DC-1 0 skidded to a 
stop about 3.000 feet beyond the threshold of 
the act1ve runway . The Flight Data Recorder 
(FOR) revealed that the DC-1 0 was exposed to 
a severe wind shear on final approach when it 
descended through 500 feet 

On 24 June 197 5. an EAL 737 jet plunged to 
a fiery end while attempting to land at New 
York's Kennedy International Airport The era~ 
proved to be the worst smgle-plane disaster 
U.S. h1story -- claiming 114 lives . As or,~ 
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·azme art1cle stated. "Th e crash was blamed 
strange phenomenon called wind shear ." 

'---Low-level w1nd shear certainly is not a new 
phenomenon . It has been around for years and 
1s of vital Importance in the field of aviation. Un
fortunately. wind shear has been neglected until 
JUSt recently . Perhaps wind shear have been 
neglected due to higher priorities which has 
been placed on other meteorological conditions 
such as clear air turbulence (CAT). and wake 
vortex turbulence. Suddenly. it is being labeled a 
"strange phenomenon." 

The word "strange" is perhaps an understate
ment of the true nature of wind shear. Few 
meteorologists or pilots thoroughly understand 
1ts causes and effects . The National Center for 
AtmospheriC Research (NCAR) just completed 
two low-level experimental flights and dis
covered wmds which changed 180 degrees in 
d1rection with a corresponding change m speed 
as h1gh as 30 knots within a period of 20 
seconds. This is representative of the types of 
w1nd shear situations which pilots must face 
during the most critical phase of flight · on final 
approach. close to the ground. in a h1gh drag 
c onf1gurat1on. and low power condition. 

'ever. flights cannot simp ly be diverted or 
~ eled every t1me a storm comes up or the 

"pt(ssibility of shear exists. The problem is what 
steps need to be taken to furnish pilots with 
adequate Information and guidance to all ow 
them to safely cope w ith low-level wind shear 
dur1ng approach and landing . 

This article will only deal with low-level wind 
shear even though it can occur at any altitude 
from the surface up through the high altitude jet 
streams. At high altitudes. an aircraft's lAS is 
well above the stall speed and there is plenty of 
room to recover if necessary; the effects of wind 
shear may . be no more than turbulence. But 
w1nd shear close to the ground. while the air
craft is fully configured for landing . does not 
allow much room for error; worst of all. there 
may be little. if any warning. Although wind 
shear can be a serious problem during depar
tures and approaches. approximate ly 70 percent 
of all maJor accidents occur dunng landing. 
Therefore . this se ri es is on ly concerned with 
low-level wind shear during the final approach 
and landmg phase of flight. It can trap a pilot 
JUSt as sure ly as if he forgot his gear. flaps. or 
SllOIIers . 

1e first step 1n approaching the problem is to 
\....._- .erstand the phenomenon. Part One of this 
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three-part series will deal with the characteris
tics of wmd shear and the different types of 
meteorological cond iti ons which can produce it. 
If a pilot understands the determinants and na
ture of wmd shear. he can perhaps minimize its 
effects and overcome the associated hazards. 
Part Two will give details on how wind shear can 
affect an aircraft during approach and landin g. 
Its effects on aircraft performance must be 
thoroughly understood in order to cope with the 
problem Part Three will discuss the present 
procedures utilized for dealing with wind shear 
and the new systems under consideration to 
enhance a pilot's capabi lity to effectively handle 
a wmd shear situation . 

SOURCES OF WIND SHEAR 
AND ITS CHARACTERISTICS 

For a person to have a th orough understand
ing of wind shear and its dangerous characteris
tics. it is essentia l to be knowledgeable about 
how it is produced. By being familiar with the 
sources of wind shear. a pilot will know under 
what cond ition s to expect it and the possible 
severity of the shear to be encounte red . Even 
more 1mportant. through proper analysis he can 
determme in advance how to minimize the ef
fects of known or suspected wind shear. 

Low-level wind shear is basically induced by 
four sources : frontal activity. temperature inver
sions. thunderstorms. and surface obstructions. 

FRONTAL WIND SHEAR 
Wind shear is somet imes associated with 

certain types of cold and warm fronts. However. 
JUSt because a front contains gusty winds does 
not necessarily mean it will produce significant 
wind shear . As a matter of fact. most fronts have 
shal low wind grad ients which contain gradual 
changes in wind direction and ve loci ty . Some
times. though. certain co ld and warm fronts do 
have steep wind gradients which produce severe 
amounts of wind shear . A natural question is 
how does a pilot tell the "good guys" from the 
"bad guys"? This is not easy. Howeve r . . with a 
few rules of thumb. a pilot can make an in
telli gent guess. 

A front (warm or cold) wil l contain significant 
w1nd shear if 1t meets one. or both. of the 
following cri teria ( 1) the temperature differential 
across the front at the surface is 10 degrees F 
(5 degrees C) or higher (Figure 1 ). (2) the front 
is moving at 30 knots or faster (Figure 2) 
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LOW-LEVEL WIND SHEAR ..... . 

..... 
COLO FRONT 

Of course. 1t does not do a pilot much good if 
he only knows that a particular front contains 
wind shear. He should be able to analyze the 
frontal activity and at least determine the effects 
of wind shear on the performance of the airc raft 
for his direction of flight. 

At a given power setting. an airplane in stable 
flight will seek a certain lAS. For example. dur
ing an approach in a stab le configuration. 
assume that a given power setting wi ll sustain 
an lAS of 1 30 knots in a rate of descent of 
500 fpm. while flying into a 20-knot head wind. 
If the head wind gradual ly drops to 1 5 knots. a 
well trimmed airplane. if left alone. would 
Increase its rate of descent until it again at
tained 130 knots. Therefore. to prevent a possi
ble short landing . the pilot must take immediate 
cor rective action by adding power and carefu ll y 
increasing the angle of attack. 

With a sufficient understanding of the effects 
of wmd shear on aircraft performance. a pilot 
can minimize the dangers of frontal activity. For 
example. if a pilot flies through a frontal surface 
into a strong head wind. the lAS will increase. 
causing an increase in lift and the airplane wil l 
climb rapidly The worse situation wou ld be in 
flying from a head wind into a strong tail wind. 
In this case. the airspeed would rapidly de
teriorate with a corresponding loss of lift; and 
the pilot might have difficulty recovering . 
Therefore. to properly analyze a frontal system 
and determine the severity of wind shear. it is 
Important to know wind direction and ve locity 
on both sides of the frontal surface. 

If a pilot carefully studies a surface weather 
map. he can determine the direction of the wind 
above and below a frontal system. For example. 
the cold front 1n Figure 3 meets the low-level 
wmd shear cnteria. The surface winds at Airport 
A are below the front. To determine the wind di -
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rection above the front. interpret the isobars in 
the warm sector immediately ahead of the co ld 
front. In the example. the winds below the front 
are from 320 degrees and the winds above the 
front are shown by the ar row BC. or from 220 
degrees. Therefore. an aircraft flying an ap
proach to runway 33 (depicted in the picture) 
would be transitioning from a 110 degree left 
quartering tai l wind to a head wi nd . Of course. 
th e aircraft would experience a sudden increase 
in lAS and lift which wou ld initially tend to make 
it rise high on the glide path. 

An approach to a northeast runway under t 

conditions in Figure 3 creates another proble. 
The wind above the front. being a direct tail 
wind. produces high grou nd speed. This ap
proach wou ld require a high rate of descent and 
the lAS would have a tendency to increase even 
with the throttles in idle . As the aircraft 
penetrates the frontal surface in a direct left 
crosswi nd . the lAS will increase even more. 
causi ng a co rresponding increase in lift with the 
aircraft having a tendency to rise high on the 
glide path. 

SEPTEMBER 1976 



significant shear can also occur across a 
.t simply with a sudden change in wind ve-

'n:r6 ty without a change in wind direction . 
Usually this occurs in warm fronts which have 
large temperature differences and move slowly. 
Actually. data com piled on low-level shear indi
cates that warm fronts produce more severe 
shear than cold fronts . 

THUNDERSTORMS 

All pilots realize that thunderstorms can 
produce wind shear. At cruise altitudes. many 
pilots will change course and literally go 
hundred s of miles out of their way to avoid the 
possibility of tangling with one. However. during 
the approach phase. the average pilot does not 
always totally respect the wide field of dangers 
associa ted with thunderstorms. 

A thunderstorm can cause violent and un
predictable winds. It can produce intense wind 
shear in all quadrants of an airfield. up to 10 
miles in front of its line of movement. The ve
locity of the gust associated w ith a thunder
storm is the sum of the thunderstorm 's down
,.~, 1ft speed. plus the storm's forward motion . 

3use of outward flow of air as the downdraft 
~ the ground. it is impossible to fly through 

the base of a thunderstorm without first en
countering an increasing head wind. which 
rapidly deteriorates in velocity and changes into 
a strong increasing tail wind. 

The initial positive effect of the head wind 
crea tes a cushion in lAS , but this rapidly 
changes to a strong negative effect as the wind 
shifts to a tail wind which can easi ly exceed the 
aircraft's capabi lity. 

Howeve r. it would be misleading to leave the · 
impression that if a pilot simply avoids flying 
through the base of a thunderstorm. he is free 
of w md shear. On the contrary. as a thunder -
sto rm approaches an airfield. it is the "first gust" 
of w ind which produces the most violent shear. 
This gust can change the direction of the pre
vai lm g wind up to 90 degrees. attain a velocity· 
as high as 100 knots. and affect an airplane 
from the su rface up to 6.500 feet. 

SURFACE OBSTRUCTIONS 
The fourth source of low-level shear is 

uced when strong surface winds are 
~cted by buildings. hangars. or factories 
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near the runway Normally, pilots are alerted to 
possible encounters with such shear by airfield 
notices or co ntrolling agencies. Since the mag
nitude and severity of the shear can constantly 
fluctuate. it is totally unpredictable . This type of 
shear. however. should be well respected by pi
lots since it can occur over the threshold or in 
th e flare at a very critical time when the throttles 
are close to the idle range. 

TYPES Of WIND SHEAR 
Wind shear can appear in a horizontal or 

vertica l plane. It is possible for an aircraft to en
coun ter shear in both planes simultaneously. 
but. for the sa ke of simplicity. each type of shear 
will be discussed separately. 

Horizontal shear occurs when the flight path 
of an airplane passes through a wind-shift line . 

Figure 4 illustrates a wind-shift line that might 
be found locally along a cold front. The aircraft 
is leaving the cold side of the front where there 
IS a northerly wind and penetrating into the 
warm area which has a southwesterly wind. 

/ c COLD 

) 
~~~;~ 

A' ~-~ 
~-~ l ----WIND-SHIFT LINE 

~ 

WARM 
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LOW-LEVEL WIND SHEAR .... 

Ftgure 5 IS a profile view of an aircraft flying 
through a wind-shift lrne and depicts how the 
shear temporarily affects the plane's airspeed 
and ground speed. The lAS at point B would 
rnstantly drop to 1 50 knots because the net 
change along the flight path is 50 knots (+ 1 0 to 
-40) . 

In reality. the airspeed wou ld not decrease to 
quite 1 50 knots at Point B because some ac
celeration would occur while traversing through 
the wind-shtft ltne. but it can be assumed that 
due to inertia of the mass. there wtll be a 
change in lAS whenever an aircraft suddenly en
counters a dtfferent wind direction or speed. 
Therefore. the lAS will increase whenever the 
head wind component increases and decrease 
whenever the head wind component decreases 
or shifts to a tall wtnd. 

Vertical wind shear is more common during 
the· approach phase of flight than horizontal 
shear. Verttcal wind shear is normally present 
near the ground where pilots are making their 
last minute maneuvers for landing. Wind ve
loctttes in the lower layer of the atmosphere are 
reduced by surface fnction such as trees. build
ings. and terrain features. Wind speed norma ll y 
increases gradually from the ground. up to a 
po1nt where surface friction is · no longer a fac
tor. This point IS referred to as a "gradient level." 
There 1s no simple rule to determine accurately 
in advance. the height of the gradient leve l in 
the ftnal approach area to an 9irport. 

Under certarn conditions. nature is capable of 
producing some dramatic shears below the 
gradtent level. For example. winds have been 
observed to change direction by 180 degrees 
and veloctty by 50 knots or more. within 200 
feet of the ground 

Another characteristic of wind gradient is the 
change in wrnd d trection at low leve ls. The 
wtnds rn the free atmosphere blow paral lel with 
the ISObars. the lower pressure being to the left. 
The surface fnctton. in addition to reducing ve
locity. causes the wind direction below the 
gradtent level to flow somewhat across the iso
bars toward the lower pressure. This 
phenomenon usually causes the wind direction 
to move counter-clockwise 20 to 40 degrees 
from 3.000 to 300 feet. In some cases. the wind 
dtrectton has been known to change 70 to 90 
degrees So. 1f a pilot is making an approach to 
a runway w1th a right crosswind or a sltght right 
quartenng tall wind. he should be on guard for a 
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stronger tail wtnd component at altitude! 
In concluston. several key points should be 

emphasized whtch are tmportant in understand
Ing the effects of wrnd shear . An aircraft flying 
an approach wtll frequently experience a gradual 
decreastng head / tail wind component . 
Therefore. the lAS wtll have a tendency to 
decrease/rncrease respectively This is perfectly 
normal and recommended flight procedures will 
handle such a sttuatton. However. an aircraft in 
one wtnd cond1t1on can. in a matter of seconds. 
descend rnto a zone where wind direction/ 
speed IS substantially different. Due to the 
rnertta of the atrcraft. the ptlot may not be able 
to accelerate or decelerate 1t raptdly enough to 
prevent a substanttal effect on aircraft perform
ance. A successful recovery may range from 
berng phystcally 1mposs1ble to htghly dependent 
upon 1mmed1ate correct1ve actton by the pilot. 
The magnttude of wtnd shear gradtent. the 
altttude at whtch 1t 1s encountered. and the 
pilot's analysts and recovery techntques are the 
key factors rn determtnrng success or failure 

NEXT MONTH Wtnd Shear on Ftnal Apprc 
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AIRCREWMEN of DISTINCTION

"110191PF
Captain Robert G. Downs
336th TFS. 4th TFW
Seymour Johnson AFB, NC

Captain Downs and Captain Coombs were
number two in a flight of three F-4Es scheduled
for an AGM-65 (Maverick) training mission. Dur-
ing an IFR penetration enroute to the bombing
range, the aircrews heard two loud "cracks" and

rved a bright flash - an apparent lightning
e or massive static discharge. No thunder-
ms were forecast for the area and no evidence

4 heavy precipitation was observed on the air-
borne radar scopes-

Captain Downs' aircraft experienced a large roll
and yaw transient. Although he was in the
weather, he was able to maintain formation. He
disengaged his stability augmentation system,
checked his engine instruments, and he checked
his attitude indicators. However, all three
systems were in total disagreement and the
associated heading systems were spinning. At
this time, he was unable to maintain his forma-
tion position and executed the lost wingman
procedures. While rechecking his engine instru-
ments, he noted the right engine unwinding to
60% RPM ... Airspeed read zero, vertical velocity
frozen at minus 500 FPM, the altimeter stuck at
6,000 feet, and AOA indicator frozen at 9 units.

After two airstart attempts, the right engine fi-
nally recovered. Captain Downs selected af-
terburner, centered the turn needle and ball,and
started what he believed was a climb to VMC.

TAC ATTACK

-Imor
Captain Robert S. Coombs
336th TFS, 4th TFW
Seymour Johnson AFB, NC

The WI still read minus 500 FPM, but the
altimeter began to increase erratically. The rear
ADI was close to being logical, but still could not
be trusted.

Finding a small break in the clouds, Captain
Downs began to orbit for a rejoin. However, he
could not maintain VMC. Afterburner was
selected once more and another "seat of the
pants" climb was initiated. At this time, with help
from Cherry Point MCAS approach control, lead
acquired a radar contact and was able to confirm
Captain Downs' airspeed and heading from a 10-
mile trail position. Following a rejoin in VFR con-
ditions, lead advised Captain Downs that an eight
inch by four feet piece was missing from the top
of the vertical stabilizer, but otherwise his aircraft
appeared undamaged.

accomplished the penetration
and approach on the leader's wing with a drop
off on short final for a single-ship landing at Sey-
mour Johnson AFB.

Captain Downs and Captain Coombs
demonstrated professional airmanship and
outstanding crew coordination. Their combined
efforts saved a valuable weapons system and
prevented possible injury or loss of life. Their
skillful and immediate actions during this critical
emergency qualify them as the Tactical Air Com-
mand Aircrewmen of Distinction.

NOTICE: Our August issue indicated the Aircrewnien of
Distinction were from the 17th TFW vice 27th TFW.
This was a printing error. Our apologies to the entire
27th TFW.
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OVfRCOnTROl: comman~e~ ur 

R ecent F-4 accidents and incidents have 
caused us to again focus on the Phantom's 
flight contro l system Questions and misconcep
tions arise and often are not satisfactorily 
answered unless access to a flight control 
engineering specia li st is readily avai lab le. Some 
of the questions are : What is the overbalance 
weight and what does it really do? How serious 
is a be ll ows system leak. and how can I tell if I 
have one? How can I tell a be ll ows leak from an 
aft C.G. condition? 

To answer these questions . we need to 
consider three areas: The 16-pound overba lance 
weight. bellows system leaks. and aft C.G. con 
dit ions . Du e to the broad topic involved in the 
complete flight contro l system. I wi ll confine this 
article to these three aspects as related to pitch 
contro l. 

THE 16-POUND OVERBALANCE WEIGHT. To 
begin with. we must make a distinction . The 

10 

term "bobweight" has been assoc iated with th e 
Phantom for years. Th e overba lance weight 
(sometimes called imba lance weight or counter 
balance we igh t) is not a bobweight. The 3-
pounds pe r G bobweights. ove rbalance weig ht. 
and the bel lows are all part of the artifi cia l 
pitch-fee l system . Th e bobweig hts are located 
under the rear cockpit contro l sti ck w here it at
taches to the torque tube. The overbalance 
weight is located in th e tail of the aircraft 
mounted on th e longitudinal trim actuator. 

Let's briefly cover th e history that led to the 
presen t system . Originally. the pitch-feel system 
included two 17-pound downsprings. a viscous 
damper and the bellows. The downsprings made 
the stick very stiff and required a lot of trim with 
a1rspeed changes. The Air Fo rce removed the 
stiff downsprings and installed the 5 -pounds per 
G bobweights ve ry early in the F-4 history. pric/"\ 
to the F-4E. Wi th the 5-poun d bobweights. t~. ) 
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llllcomman~e~ ! 
By Col Neil l. Eddins 
Comdr. 388th TFW 
Hill AFB. UT 

pitch-feel was improved . However. a longitudinal 
imbalance existed . With the 5-pound bob
weights . the stick force per G was fairly high . 

The next step was TCTO 1 F-4-831 which re
placed the 5-pound bobweights with 3-pound 
bobweights . redesigned the damper links. and 
replaced the viscous damper with a mechanical 
stop . These changes improved longitudinal 
stability approximately four percent . The im
balance was still there. only it was not as severe . 
During tests at Edwards Air Force Base in early 
1969. the Air Force Flight Test Center found 
that the control system of the F-4 would 
produce an aft stick force when the airplane was 

• a pitch attitude above level flight . In effect. as 
]le of attack was increased. the weight of the 

'-<.lntrol system itself was contributing to the 
nose-up motion by tending to move the stick aft. 
At high pitch attitudes. increasing angle of at
tack or acceleration. the weight of the pitch trim 
motor . and the stabilator trim actuator produced 
an aft stick force. This imbalance contributes to 
stick force lightening characteristics during 
subsonic maneuvering and overcontrol or G 
overshoot with a rapid application of aft stick. 

To compensate for this imbalance. the 16-
pound overbalance weight was added. This 
greatly improved stick forces and stick force 
gradients during aft C.G. loading. high stability 
index numbers . high angle of attack maneuver
ing . and power approach configurations. It tends 
to offset the weight of the pitch trim motor and 
stabilator trim actuator and can provide as much 
as 6 pounds of positive stick force. thus 
decreasing stick lightening at higher units AOA. 
In level unaccelerated flight. it has no effect . 
Only when pitch attitude or angle of attack 
begins to increase does it come into play by ap
plying forward pressure on the stick or providing 
greater stick force per G. This stick force is in 

'dition to the stick pressure from the 3-pounds 
: G bobweights and the bellows pressure . On 
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the takeoff roll . the overbalance weight comes 
into effect applying forward pressure on the 
stick as the aircraft rotates giving a more posi
tive feel . 

In essence. the total artificial pitch-feel is a 
combination of the bellows pressure. the 3-
pounds per G bobweights. and the overbalance 
weight. The number of pounds of stick pressure 
varies with airspeed. pitch attitude. angle of at
tack. and acceleration/deceleration forces. 

To calculate the amount of stick force sup
plied by the overbalance weight. you must add 
the pitch angle to the angle of attack. Then. take 
the sine of the resulting angle times 6 pounds 
(see diagram 1 ). In an unloaded 45-degree 
climb. the overbalance weight provides 4.24 
pounds of stick pressure. 

/ , 

/ 
/ 

/ 

X LBS PRESSURE 

SIN 0 x 6 LBS = X LBS PRESSURE 
SIN 45° x 6 LBS = X LBS PRESSURE 

. 707 X 6 LBS = 4.24 LBS 

diagram 1 

What the overbalance weight means to the 
pilot is less tendency to overcontrol or over-G 
the aircraft. less stick lightening at high 
subsonic speeds. better control of airspeed and 
angle of attack during an approach. and 
increased stick force on takeoff. The aircraft has 
a better feel and an increased longitudinal 
stability. 

Most of the F-4s in the Air Force inventory 
have been modified ; however. there are still a 
few around that haven 't been. Unmodified TAC 
aircraft should have a note in the 781 saying . 
"TO 1 F-4C-978 not complied with." Check it 
when you go fly . 

BELLOWS SYSTEM LEAKS. As discussed 
before. the bellows system is a very important 
part of the total pitch-feel. Simply stated . it 

11 



OVERCONTROL: 
commanded or uncommanded ? • 

consists of a bellows inlet probe. bellows 
venturi. and the bellows itself. The system works 
like this . Air flowing through the bellows i·nlet 
probe into the bellows creates a force that can 
be felt on the control stick. The bellows venturi 
provides a choking effect so that at high air
speeds. excessive pressure is not generated in 
the bellows and it provides a fairly constant air 
flow. The bellows also has a vent hole calibrated 
to provide a consistent feel. 

The bellows system properly pressurized 
provides the proper stick feel. When a leak oc
curs in the system. proper bellows pressure is 
not maintained. thus decreased feel / stick 
pressure occurs .. With a completely failed 
bellows or blocked bellows ram air line. you will 
have no bellows pressure and a very sloppy 
stick. Since bellows pressure counteracts the 
bobweights. with no pressure the aircraft will 
not trim up . Full nose-up trim will not be enough 
with no bellows pressure. The Dash-1 cautions 
not to trim if ice or water blockage is suspected 
because sudden bellows repressurization would 
cause a pitch-up if trim were applied . 

A bellows system leak can be difficult to de
tect depending upon severity and location . A 
leak will cause low bellows pressure. Low 
bellows pressure gives you less longitudinal 
stability and you may have a tendency to over
control. It may feel like an aft C.G. or a lack of 
the overbalance weight . Low bellows pressure 
demands more nose-up trim. so check your trim 
indicator if you suspect a leak. 

The location of the leak is a factor. A leak 
prior to the bellows venturi is less critical than a 
leak below the venturi or in the bellows itself . 
The present leak check allows a certain amount 
of leakage. To check the system for a leak. the 
bellows vent hole is plugged and the system is 
pressurized to eight PSI. Each junction is to be 
checked by hand feel; and if any leakage is de
tected . it is to be corrected prior to performing 
an overall system leakage drop check . When 
pressurized . the system must not drop below .25 
PSI within 6 seconds . If pressure drops below 
.25 PSI in less than 6 seconds. the system leak 
is out of tolerance and must be fixed . 

AFT C.G. CONDITIONS. The last area we will 
consider is an aft C.G. condition. An aft C.G . 

12 

condition is another area that will decrease lon
gitudinal stab ility. Since most fighter pilots are 
not weight and balance specialists . it is wise to 
have the C.G. for your normal loads and con
figurations precomputed and posted in your 
flight planning room. It is then a simple matter 
to add up the stability index number and go to 
the aft C.G. limits chart in the Dash-1 and see if 
you are in the normal (green} or caution (yellow} 
area (see diagram 2} . You should never fall in 

280 
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240 

YELLOW OPERATION NOT 
200 PERMITTED 

X 
w 
c 
~ 
>-
1-

160 ::::i 
iii 
<( 
1-

"' w 120 z 
<( 
_J 
a. 
~ 

< 
80 

NORMAL 
FLIGHT 

GREEN 

30 31 32 33 ll 35 36 

CG LOCATION (AT ENGINE START)-% MAC 

diagram 2 

the prohibited (red} area . If you have a heavy 
load and happen to fall in the caution area. 
smooth and positive control inputs are required . 

Your worst aft C.G. condition for each mission 
will normally be at engine start or after air 
refueling. unless you dump your internal wing 
fuel. If you dump your internal wing fuel while 
the fuselage is still full. your C.G. can shift aft as 
much as 1.4 percent . During normal fuel 
transfer. your C.G. does not change very much 
until the external tanks go dry and the intern ~ 

wings start feeding . As the internal wings an 
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cells 5 and 6 feed, the C.G. shifts forward
rapidly (see diagram 3).
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CG TRAVEL OUE TO
OUNFING INTERNAL
WING TANK FLEL

INTERNAL WING TANKS&
CELLS S 3 6 TRANSFERRING

POIELAGE CELLS 3114
TRANSFERRING

COIL 1 FEEDING

13



OVERCONTROL: 
commanded or uncommanded ? 

Even with a normal loading (including external 
wing tanks) and the C.G. within limits. you will 
probably notice some longitudinal instability 
during the first 30 minutes of flight. With rapid 
aft sti ck application . it will be easy to overcon
trol or over-G. When you hit 4 Gs. the Gs may 
continue to increase without any more aft stick 
being applied (see diagram 4) . You may even 
have to come forward on the stick to prevent a 
G overshoot. 

An aft C.G. condition will demand a more 
nose-down trim indication . Remember. a leaking 
bellows system demands a more nose-up trim 
indication . 

In summary. you can see that the areas dis
cussed all affect longitudinal stability. The lack 
of the overbalance weight. a bellows system 
leak. or an aft C.G. can cause a light. sensitive 
stick and increase the tendency to overcontrol. 
None of these . however. will cause uncom-
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6 

5 

Ci 4 c 
Ci _, 
CD 3 

2 

0 
·1 ·2 ·3 

manded pitch inputs. They make the stick more 
sensitive. but overcontrol inputs must still be 
commanded inputs . Taken separately. none of 
these will seriously degrade control unless you 
have a very severe bellows leak. But. put two or 
more together and you may very well have 
seriously degraded handling characteristi cs. Let 
me close with these three points : 

1. If you have or even suspect a flight control 
problem of any kind -- abort . Bring it home and 
land . 

2 . When you make a flight control write-up. 
follow it up . Check to see what work was done 
and how it flew next time. Time spent doing this 
may save a life . 

3 . And last. if you experience a severe fl ight 
control problem and go out of control below 
10.000 feet -- EJECT. Too many people tried to 
recover at low altitude and are not with us to
day. 

GROSS WT. 42,300 LBS 
ALTITUDE 20,000 FT 
C.G. 34% MAC 
SPEED .90 MACH 

• NOTE: AT THIS C.G . AND 
FLIGHT CONDITIONS, ONCE 
YOU GO OVER 4s, Gs WILL 
CONTINUE TO BUILD TO 6~ 
WITH NO MORE UT STICK 
PRESSURE. !i.e. STICK 
LIGHTENING) 

·4 -5 
NOSE DOWN STABILATOR·DEG. 

diagram 4 
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TAC
SAFETY AWARDS

Crew Chief Safety Award

Sergeant William R. Harrison, 33d Organiza-
tional Maintenance Squadron, 33d Tactical
Fighter Wing, Eglin Air Force Base, Florida, has
been selected to receive the Tactical Air Com-
mand Crew Chief Safety Award for this month.
Sergeant Harrison will receive a certificate and
letter of appreciation from the Vice Commander,
Tactical Air Command.

Maintenance Safety Award

Technical Sergeant John R. Nelson, 31st
Munitions Maintenance Squadron, 31st Tactical
Fighter Wing, Homestead Air Force Base, Florida,
has been selected to receive the Tactical Air
Command Maintenance Safety Award for this
month. Sergeant Nelson will receive a certificate
and letter of appreciation from the Vice Com-
mander, Tactical Air Command

Sgt William R. Harrison

TSgt John R. Nelson
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DISCONNECTED GO-FAST lEVER 
Recently. an F-5E was flying a local sortie 

when the left engine throttle became discon
nected . The engine was subsequently shut down 
to facilitate gear lowering because the engine 
was stuck at 100 percent RPM . 

Postflight investigation revealed that the lock
ing key washer in the quick disconnect linkage 
had a "mashed" tab on the inner diameter. This 
tab is normally raised slightly to engage a slot in 
a portion of the adjusting mechanism. 
Maintenance had been performed in th is area 
two months prior to the incident. At this time. 
the washer tab was probably misaligned . When 
the pin nut was tightened. the washer tab was 
mashed and did not engage its designed slot. 
The washer was safety-wired to the jam nut but 
due to the tab slot misal ignment the jam nut 
and washer were able to vibrate loose. discon
necting the left engine throttle cable from the 
throttle . 

Throttle rigging is an important part of engine 
installation. All procedures listed in the tech 
data must be closely followed . If they aren 't the 
pilot can lose an engine. an aircraft ... even his 
life . Do the job right- he's depending on you . 

THUD lOSES MUZZlE 
During the aircrew's damage check after gun

nery range departure. two small holes were 
noted in the F- 1 05's gun port blast tube 
assemblies . After-landing check revealed that 
the M-61 muzzle clamp assembly was missing -
blast tubes were damaged as rotation forces 
and 20mm / TPD impacts drove the muzzle 
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clamp forward and off the barrels. The aft sec
tion of the clamp and retaining bolt were found 
just short of the strafe target. The retaining bolt 
was examined and there was an absence of 
carbon buildup on the first one-half inch of the 
bolt. This indicated the bolt and retainer had not 
been properly secured to the muzzle clamp 
which allowed it to back off . The muzzle 
assembly was then free to slide forward under 
rotational forces . 

Maintenance had been performed on the gun 
just prior to the incident flight. It was during this 
maintenance that the clamp retaining bolt was 
not tightened and torqued properly. Not doing 
the job right cost us almost $9.000 and 106 
manhours to repair . Think of all the time and 
money that would have been saved had a few 
extra minutes been taken to ensure the retaining 
bolt was tight . It's a lot simpler to do the jo' 
right the first time than to repair old mistakes .. 
a lot safer too. 

THE MASKED PHANTOM 
The Basic Fighting Maneuver (BFM) mission 

was going smoothly until the Phantom jock 
noted several compressor stalls in the right 
engine with the throttles stationary at a high 
power setting . He reduced the throttles slightly 
and the stalls cleared . No abnormal engine in
dications were observed. and the F-4 was 
recovered without further problems. 

Postflight investigation revealed that the static 
port for the engine bellmouth system. located in 
the right engine intake. was covered with mask
ing tape . Since the F-4 was recently received 
from the factory. it is believed the static port had 
been taped prior to painting and never removed . 
As a resu lt improper bellmouth scheduling 
produced the compressor stalls . 

Don't take forgranted something was done 
right - whether by the factory. PDM. or your 
buddy who worked the last sh1ft . Good O.C. de
pends on a critical (and often skeptical) attitud 
while working on aircraft . 
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TAC
GROUND SAFETY

AWARD

Technical Sergeant Clarence W. Smart, 354th
Civil Engineering Squadron, 354th Tactical
Fighter Wing, Myrtle Beach Air Force Base,
South Carolina, has been selected to receive the
Tactical Air Command Ground Safety Award for
the second quarter 1976. Sergeant Smart will
receive a certificate and letter of appreciation
from the Vice Commander, Tactical Air Com-
mand.

Staff Sergeant William A. Murphy, 729th
Tactical Control Squadron, 507th Tactical Control
Group, Mac Dill Air Force Base, Florida, has been
selected to receive the Tactical Air Command
Ground Safety Award for the second quarter
1976. Sergeant Murphy will receive a certificate
and fetter of appreciation from the Vice Com-
mander, Tactical Air Command.

TSgt Clarence W. Smart

SSgt WHIN& Murphy
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By Capt Marty Steere 

J here seems to be a trend developing in TAC 
a dangerous trend. Ove r the last 3 to 4 

months. there have been more incident reports. 
from flight control malfunctions to dropped 
objects. w1th the same trademark the work 
wasn't accompl ished although the airc raft 
records indicate it was . In ou r July 1976 issue. 
we highlighted a flight con tro l malfunction. 
When the pilot had lowered th e flaps. th e ai r
craft rolled into a 65-deg ree bank. Fortunately. 
the aircraft was recovered . The cause was a 
broken left flap actuator rod end. TCTO 1 F-4-
1 011 required modif1ed flap actua to r rod ends 
be 1nstalled. The aircraft records indicated this 
TCTO had been compl1ed with .. . but it wasn't. 

20 

"So what. The pilot doesn't rea ll y need to 
know w hat TCTOs have been accomplished . It's 
not goi ng to affect how he flies th e aircraft. 
Right/" ... Wrong! It just may affect how the pilot 
flies hi s airc raft. Let me show you how. by giving 
a l1ttle hi story on a TCTO that is in effect in the 
F-4 .. . TCTO 1 F-4-978. 

Original!)'. the F-4 pitch-feel system included 
two 17-pound down-springs. a viscous damper 
and th e bellows. Because th e downsprings made 
the st ick st iff and req uired a lot of trim with air
speed cha nges. th e Air Force removed th em and 
1nstalled 5-pound per G bobweights. This 
improved the pitch-feel; however. a longitudinal 
imbalance existed. With the 5-pound bob
weights. the stick force per-G was fairly h1gh . 

The next step was TCTO 1 F-4-831. Thi s re 
placed th e 5-pound bobweights with 3-pounc 
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~~ a tcto 
bobweights. redesigned the damper links and 
replaced the viscous damper with a mechanical 
stop. This improved the longitudinal stabi lity of 
the F-4. It was noted. however. that at high pitch 
attitudes. increasing angles of attack (AOA). or 
acceleration produced an aft stick force due to 
the we1ght of the pitch trim motor and the stabi
lator tr1m actuator. What this meant to the pilot 
was that it d1dn't take as much "pul l" force on 
the st1ck to get the desired amount of "G" it 
was easier to over-cont rol and over- "G" the air
craft 

Because of this. TCTO 1 F-4-978 was insti
tuted. Th1s added a 16-pound overbalance 
we1ght to the pitch-feel trim system and pro
vided more positive stick forces or "fee!" during 
maneuvering f light ... it made control easier. and 
we had fewer problems with over- "G-ing" the 
jet 

low let's see what can happen if the TCTO is 
. ned off as being complete . but really isn't. 
Captain Murry Stickbender has been flying 

Phantoms equipped with the 16-pound counter
balance for a few years. Murry is the aggressive 
type and has a habit of jerking the stick abruptly 
when pulling off a dive bomb pass. Nothing has 
ever happened because the 16-pound couflter
balance prevented him from over controlling . 
Now he straps on an aircraft that supposedly 
has a 16-pound counterba lance and goes out to 
the gunnery range to drop a few bombs. On one 
of his bomb passes. he makes an abrupt. rapid 
aft-stick movement the stick comes back 
faster than he 's used to and the aircraft stalls . 
Hopefully. old Murry had time to recover or 
punch out 

OK. now you know what can happen and why 
a p1lot needs to know about the TCTOs that af
fect his aircraft The big thing to remember is 
that when you perform any maintenance. from 
an a1rcraft preflight to a Phase inspection. make 
sure you complete all required actions before 
you put your "John Hancock" on those forms. If 
vou're a supervisor. don 't just take someone's 

'rd that an inspection was completed or that a 
It was installed properly check it out 

TACATIACK 

personally before you sign the forms. Make 
your signature a written guarantee to the pilot 
that the aircraft has been inspected/maintained 
using the highest professional standards. 

Don't say "things like that just don 't happen." 
They do . Just last year. a Phantom caught on 
fire because of a defective fuel tank. The aircraft 
records indicated a leak check had been 
performed Guess what? It really hadn't The 
forms had been signed off before the job was 
completed. Only problem was a shift change. 
The new man thought the work really had been 
done and released the aircraft Things like this 
are very hard to explain to a commander. 

All your actions when performing maintenance 
on an aircraft. no matter how sma ll . can affect a 
pilot and you. They can contribute to. or 
prevent. an accident or incident Take pride in 
your work. take pride in TAC ... we're depending 
on you . 
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THE ANALYTICAL APPROACH 
By Capt M. C. Kostelnik 
4485th Test Squadron 
Eglin AFB Fl 

QUESTION: Am I required to 
inrtiate a turn at the IAF (Lock
hart) to intercept the 326° 
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radral as depicted in the Hi
TACAN approach to Bob Sikes 
airport? 

Hold at fl. 200 \ 
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ANSWER No. not necessari ly. 
Remember that approach de
prctrons are designed for use 
by all types of aircraft . Air-
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speeds and angles of bank pe
culiar to indrvidual aircraft may 
require that published flight 
path depictions be modified 
slightly to allow for the turn 

radrus of the aircraft. Unli~ 
Procedural Tracks where 
specrfic flight path is requireu. 
the dot depiction does allow 
the option of using leadpoints 
to improve the precision of 
TACAN course interceptions. 

The Bob Sikes approach is a 
good example where preflight 
planning will great ly improve 
your intlight precision. You 
should determine the leadpoint 
required to intercept the 326° 
radia l for your particular air
craft and start the turn when 
this leadpoint is reached. It 
may. mdeed. work out that for 
your particular aircraft. a turn 
at the IAF wi ll roll you out on 
the desired radial. but. 
genera l ly. do not assume that 
the depiction shown will wo rk 
precisely for your particu lar air
craft. An F-4 type aircraft at 
300 KIAS. using 30° of bank. 
for example. would gross ly 
undershoot the desired radia l 
the turn was started at ·1 

DME. In order to roll out on or 
very near the 326° radial. an 
F-4 would have to start its turn 
closer to 5 DME 

QUESTION: What techniques 
can I use to plan TACAN ap
proach course interceptions 
such as the initial turn at Bob 
Sikes prior to flight? 

ANSWER: Disregarding the 
effect of wind. our leadpoint 
wi l l be a function of aircraft 
turn rad ius and the angle of 
intercept: and the turn radius is 
a function of true airspeed and 
angle of bank. In order to 
rllustrate the planning process 
let's look at a samp le aircraft 
such as the F-4 . Remember. 
however. that the same 
ana lytical process will apply to 
your airc raft when you use your 
own approach airspeed and 
angle of bank. First. determiny.-...,_ 
the turn radius in nautical mil ) 
for the planned airspeed ar 
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angle of bank. An F-4 ma-
neuvering at 300 KIAS using 
30° of bank co uld use the 
follow1ng data. Since the turn 
radius is a function of TAS. we 
must f1rst convert 300 KIAS 
1nto an equivalent TAS. A 
s imple formula which will 
provide satisfactory results and 
1s relatively easy to co mpute 
may be expressed as follows . 
In crease your lAS by 2% per 
thous and feet of altitude to ob
tam TAS . 

TAS = lAS + (Altitude (Thou
sand feet) X .02 X lAS) 

At Bob Sikes. the altitude is 
20 thousand feet. and for an 
F-4 . the indicated airspeed is 
300 Kts . 

TAS= 300 + (20 X .02 X 300) 
300 + 1 20 420 KTAS 

Converting this va lue to 
"'.::Ju ti ca l miles per minute. we 

ive at 7 . 
'--_... 1\JMPM = TAS --:--60= 420--:-- 60 

= 7 NMPM 
We can now use this value in 

a simi lar way to the MACH-2 
formula to obtain an estimate 
for the turn radius of the air
craft in nautical miles. 

Approx Turn Radius = (NM) 
= NMPM - 2 = 7 - 2 = 5 NM 

Eva luating the accuracy of 
this technique by reference to 
an F-4 performance manual 
and the turn radius graph in 
AFM 51 -3 7. the actual turn 
radius on a standard day would 
be 4.3 NM . Our technique is 
not exact. but the error is ac
cep t ab le and our estimated 
va lue will provide satisfactory 
results for inflight use. Now 
that we have a value for the ex
pected turn radius (which is 
actually our desired leadpoint 
for a goo angle of intercept). 

must adjust this value for 
actual interce pt angle at 

TAC ATIACK 

Bob Sikes. From AFM 51-37. 
th e intercept angle is the dif
ference between the desired 
course and the aircraft head
mg or 7go (326°- 247) at Bob 
Sikes. 

Refer to the graph of the ef
fe c t of intercept angle on 
leadpoint and notice that for 
angles le ss than goo. the 
leadpoint must be decreased . 
For the Bob Sikes approach. we 
should only use about 3/4 of 
our planned leadpoint -3 / 4 of 
5 NM rounded off to the 
nea rest mil e would make our 
ad just ed leadpoint 4 NM . 
Notice also that. generally 
speaki ng. for intercept angles 
of 50°. 45 °. and 30° respec
ti ve ly . you should use a 
leadpoint which is 1/ 2 . 1/ 3 . or 
1/6 of the leadpoint you would 
use for a goo intercept. Since 
we have determined our 
leadpoint in NM . it only 
remains to determine our start 
turn point in DME. As the ap
proach is started at FL 200 

(which is approximately 3 NM). 
we may assume that when we 
are directly over the TACAN 
station. the DME should read 
approximately 3 DME. In flight 
this estimated start-turn point 
provides useful results on no
wi nd days. The analytical ap
proach is not an instrument 
necessity. nor is it intended for 
eve ry day use . but for the 
unusual o r especially compli
ca ted approaches. it may save 
you some unwanted surprises 
in fl1ght! 

Adding our computed 
leadpoint of 4 NM to the 
altitude in nauti ca l miles and 
subtracting 2 will give us our 
start-turn point of 5 DME. In 
general. to convert our 
leadpoint in nautical miles to a 
start-turn point in DME. you 
can use the following formula : 

START-TURN POINT = (DME) 
(ALTITUDE (NM) + LEAD POINT 
NM) - 2. 

In the example above. start
turn point= (3+4) - 2 5 DME. 

A Graph1cal Treatmenl Of The Effect Of Intercept Angle On Leadpo1nts 

90° INTERCEPT ANGLE 

* r • AIRCRAFT TURN RADIUS 

** 808 SIKES HI-TACAN APPROACH 

ANGLE OF INTERCEPT LEAOPOINT 

90 DEGREES TURN RADIUS 

30 DEGREES l/6 TURN RADIUS 

45 DEGREES l/3 TURN RADIUS 

60 DEGREES 1 2 TURN RADIUS 

FOR A 79° ANGLE OF INTERCEPT 

AT 808 SIKES USE APPROX 3/4 r 
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By Col Samuel Huser 
Comdr. 366th TFW 
Mountain Home AFB, ID 

During an F-111 engine run in May of this 
year. the number two engine sustained foreign 
object damage (FOD) costing $165 .000. The 
origin of the foreign object wa·s not difficult to 
trace ... a fastening bolt was missing from the 
aft lower glove fairing cover (panel 3328) 
located just above the engine blow-in door 
(photo 1) . The nose cone of the heavily 
damaged engine had the imprint of a bolt 4 / 16 
inches shorter than the one required for the 
empty hole (photo 2). 

How did the wrong bolt get installed? Failure 
to use tech data? A matter of discipline? lnvesti

"'tion of this accident revealed more than in-
\ rect installation of the bolt .. . it revealed a 
~nagement problem . 

During the investigation. the six remaining 
fasteners in the panel were removed. Four of 
these bolts were also too short .. but only by 
2 / 16 inches. It was discovered that the wrong 
bolts could be installed and their threads would 
engage the self-locking nut plate. They could 
also be torqued to the proper value . However. 
they would not secure the panel. A one-time. 
fleetwide inspection revealed nearly all F-111 s 
to have some incorrectly sized bolts installed in 
panel 3328 . How could this happ.en? The 
reasons were tech order deficiencies and con
flicts. not understanding " grip-length. " and 
training inadequacies . 

TO 1 F-111 F-2-2-1 . which was used during 
panel installation. was in conflict with the parts 
list tech order on the type of bolt required . TO 
1 F-111 F-2-2-1 listed bolts which had inade
quate thread length required to ensure proper 
engagement of the self-locking nut plate . TO 1 F-
111 F-4-1. the parts list tech order. did not list 
this type of bolt. making it an unacceptable sub
stitute. 

'Vhat's "grip-length "? It is really bolt length . 
j is measured from the top of the head to the 

TAC ATTACK 
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FOD - a management problem

beginning of the bevel just prior to the threads -
in sixteenths of an inch (photo 3). The
mechanic's problem is how to determine which
bolt has the proper grip length for the holes. To
compound the problem, the proper size bolts do
not have their grip length stamped on the head
of each bolt. A special tool is required to de-
termine the exact length. In a survey of
mechanics of all grades, 95 percent could not
measure the length of these bolts correctly.
Why? No previous training. This skill is not
taught in tech school, FTD, or OJT.

The immediate solution to these problems was
to inform people of the deficiencies and then
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train maintenance personnel in the nomencla-
ture and measuring of fasteners, while establish-
ing training requirements for tech schools, FTD,
and OJT programs, A local checklist. on panels
and fasteners was expanded to include all of the
34 engine FOD-crItscal panels and their 1,318
fasteners, including 21 different types and 18
substitutes (photo 4). We established a checklist
presentation on each panel that includes life-
size photographs of each required fastener so
that superimposing the fasteners should result
in correct sizing. To further insure that correct
type. size and length fastener is determined, a.
special grip-length tool is attached to each
checklist. Intermediate actions include revising.
correcting, and improving tech data so that local
checklists are not necessary. An engineering
study has been instituted to determine if gri -

length can be imprinted on the fastener hea
The- best long range solution is to design aircraft
that require a minimum of different size
fasteners with only one size panel. Of course.
the fastener problem is not unique to the panels
in the F-111 - to a different extent, it applies to
all TA,C and USAF aircraft.

Making fastener type, size, and length easy to
determine is only part of the battle. Providing
the proper tools and trakning is another.
However, it's still up to the person with the
wrench to have the integrity and initiative to do
the job right. Be aware of the pitfalls. The solu-
tion is to be vigilant ... put the right fastener in
the right hole, and torque it properly. Your vigi-
lance in doing the job right will save Uncle Sam
a lot of money and will keep our combat aircraft
ready to do the job.

77/117-Tillirinsirt API, II

The root Ct.IS of this failure may nor have
been detected except for a couple of AlCOs who
exercised therr professional integrity. lnteghty .

nd honesty )n all accident investigations help
o get at the cause, hod the proper fix, and in
the long runqive the taxpayer more combat c..

ty for his money.
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LCL 366TFW 10-8 
11 June 1976 

3325 (12B101) LOWER AFT SECTION FUSELAGE COVER 

I . __. •... • 
I I 
0 

I l 
• . --··•cHi 

~C792-4-6 SCREW (1), See FIG. 2-2 for Torque 

•C792-4-5 SCREW (49), See FIG. 2-2 for Torque 

•C792-4-7 SCREW (15), See FIG. 2-2 for Torque 

0C792-4-10 SCREW (2), See FIG. 2-2 for Torque 

AC792-4-9 SCREW (1), See FIG. 2-2 for Torque 

FIGURE 3-14 

TAC ATTACK 

LCL 366TFW 10-8 
18 June 19?6 

JJ27 (12B5880) -AFT LOWER GLOVE FAIRING COVER (LH) 
.3328 (12B5880) - AFT LOWER GLOVE FAIRING COVER (RH) 

HOLE PLUGGED AFTKR 
.u,.._..::::::... ___ T.O. 1F-111-974 

NOTE: 

+ 64228V4-12 BOLT (8) -PRIOR TO T.O. 1F-111-974 
• 64228V4-14 BOLT (4) -AFTER T.O. 1F-111-974 
+ 64228V4-12 BOLT (J) -AFTER T.O. 1F-111-974 

+ 64228V 4-12 
AUTHORIZED SUBSTUTIONS: 

VT1040-4-12 
CS664-12 
AIC?92-4-12 

• 64228V4-14 
AUTHORIZED SUBSTUTI~S: 

VT1040-4-14 
CS664-14 
AIC?92-4-14 

TOR~UE ALL BOLTS TO 50-100 IN-LBS WITH WINGS AT 16°. 

FIGURE .3-1 5 
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the eyes don't hate,'

1.1

By Lt Col Harold Andersen
Q TAC Physiological Training Coordlna

eing is belie, n is an old adage to which
most people can

u
cribe. Generally. It's true,

but we can all re e1 ber times when our eyes
"footed..

so- alled '

us. The m jician who demonstrated
ker than the eye," and theth .Ithe -hand is

optical lions" presented in the
comics are good x pies. If you think back to
th ial bison n bon lecture given during
Y t Physiol el Training Course, you
p ba (omen) e instructor urging you to
','rely on your eyes ta of than other senses." HeV p lita king about u ng your eyes to interpret

e

r
rcraft instru e s and, in that context, the

eyes are the most ortant and reliable of the
owever, mehtS used out of context
o it ar dangerous actions.

14 kr ring a 10 altitude terrain following
evigg id mission with low ceilings,

in and S w showers, the aircraft
apl? mou t ridge.

H ws able #: Attempted VFR flight in
tlpe se an ther c ions.
ta fiRk ring t t tuntry flight, number tw9___

of a fliggc two 1 visual contact with le'
while flying in wee -r. He was subsequen.
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cleared to lower altitude. which placed him VMC 
between layers. However . in an attempt to 
maintain visual contact with the ground. pilot 
descended below assigned IFR altitude and 
crashed into a cloud covered moutain top. 

Probable Cause: Pilot attempted to maintain 
VFR in IFR conditions . 

And so on .. .. There is no shortage of cases to 
illustrate this misuse of the visual sense . 
Likewise. there are numerous examples of prob
lems caused by visual illusions related to runway 
characteristics. runway lighting. visibility restric
tions . runway contrast. etc. Here. we have 
reference to such things as the slope charac
teristics of the runway which requires the pilot 
to land either up slope or down slope. and the 

'ldition of the approach terrain . either up 
>e or down slope to the runway (which may 

ve no slope. or up or down slope). A few 
examples of the visual illusions caused by the 
physical characteristics are: 

1. Runway Up Slope : Normal glide path seems 
too steep. pilot tends to fly what appears to be 
a more normal approach which actually is a low. 
flat approach which may cause landing short of 
the runway. 

2 . Runway Down Slope: Normal glide path 
looks flat to the pilot; alteration to a more 
normal looking approach causes the tendency to 
overshoot. 

3 . Terrain Up Slope : Up slope of terrain in the 
approach zone causes pilot to believe that the 
aircraft is above the normal glide path . 

4 . Terrain Down Slope : Down slope in the ap
proach zone causes pilot to perceive the aircraft 
to be in a low. flat approach ; improper correc
tion of this perception may cause overshoot. 

Runway width is a characteristic which also 
gives rise to visual illusions. A narrow runway 
may appear to be longer. or farther away. and so 
produce a feeling of being too low. thereby 
i11 creasing overshoot possibilities . The opposite 

rue of a wide runway. which may appear to 
closer and shorter. giving the pilot the per-

TACATIACK 

ception of being too high and possibly causing 
an undershoot. Another troublesome visual illu
sion is the "humped" runway which. because it 
appears to be short (the far end may be out of 
sight). may produce heavy braking . blown tires 
and / or loss ·of directional control. 

Problems of an il lusory nature are also caused 
by lack of running contrast with the surrounding 
terrain : a macadam runway surrounded by dark 
foliage. a snow covered runway. a concrete 
runway on a sand terrain may all fail to provide 
sufficient contrast for good depth perception . 
Results : Possible overshoot or undershoot. hard 
landings. etc . 

Runway lighting can play tricks on your eyes : 
dimly lit runways appear to be farther away than 
they really are. brightly lit runways appear 
closer. both of which can (and do) cause prob
lems . 

Conditions of restricted visibility from rain or 
snow. fog. haze. smoke. dust. glare or darkness 
can reduce or eliminate visual cues required for 
proper perception . The pilot may perceive the 
aircraft to be higher than it actually is. when 
landing under conditions of haze. smoke. dust. 
glare and darkness. Conditions which result in 
the absence of shadows become important be
cause shadows are. for the pilot. an important 
factor in depth perception . He tends to interpret 
his altitude as being higher than it really is when 
shadows are absent. Water on the windshield 
not only restricts visibility. but may also bend 
the light rays as they pass through and thus 
cause "off glide path " type illusions. 

The best. and maybe the only. way to handle 
these problems is through increased awareness . 
Reliance on your instruments. even though they 
tend to present different information than your 
eye perceives. may be the alpha and the omega 
of corrective procedures . The probability of 
instrument error is much less than perception 
errors . A good rule of thumb: " Don 't believe 
everything you hear and only half of what you 
see." 
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The human being, incapable of errorless
performance Jumbo Wray. Fighter Pilot

IIAWIt SITES DRAGONFLY

Two A-37s were flying a ground attack
mission on a published low-level route when
number two received a bird strike. The pilot saw
what appeared to be a hawk just prior to impact
and was unable to avoid it. The bird was
performing its "last-ditch" falling maneuver, with
wings folded, in an attempt to avoid the
Dragonfly. Impacting the left front inverter
door, the bird slid up the aircrafts nose and
wrndscreen. and over the top of the canopy. The
nose doors were dented and slight damage was
sustained by the windscreen bulkhead.

If you are wearing a helmet that isn't equipped
with a dual visor and you fly a Jot of ?ow level
missions. you might consider switching. That
extra piece of plastic gives quite a bit of protec-
tion. If you have a dual visor .. use both of them
when flying day low-levels - it may save you
from getting the beak.

NUN FATS THE BIRDS

Two F-100s ran up their engines in unison
gauges checked good ... lead dropped his head

30

interest items,
mishaps

with morals,
for the

TAC aircrewman

... brakes released and burne"s lit. The Super
Sabres rolled down the runway in formation and
rotated. At liftoff, number two's engine
compressor stalled.

The pilot retarded the throttle toward the
minimum afterbu7ner range as the aircraft again
touched down on the runway. The stall cleared
.mmediately and no other abnormalities were
noted. The jock elected to continue the takeoff
because of the short runway distance remaining
to the final barrier cable. Maximum power was
maintained until a safe election altituce was
reached. An emergency was declared and a

straight-in landing was acecm.pfished without
further incident.

Postflight investigation revealed the Hun had
swallowed two each "Killdees" at liftoff which
caused the moderate compressor stalls.

This pilot did a good job, He rnainta;ned air-
craft contro?, analyzed the situation. and took
the proper action. Emergencies on takeoff leave
little time for conscious thinking. Actions have
to be planned ahead. Know what you're going to
do before the emergency ... have a plan. Be pr--
Pared for the worst: it'll pay off if anything di
go wrong.
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TOTAL ACFT. ACCIDENTS IN-

MAJOR ACFT. ACCIDENTS

AIRCREW FATALITIES

TOTAL EJECTIONS

SUCCESSFUL EJECTIONS

JULY

ANG
thru JUL
1976

0 6

5

0 2

2

FIGHTER/RECCE WINGS ii OTHER UNITS
ACC

88
84

80
17

135 TASGP ANG

182 TASGP ANG

501 TAIRCG TAC

193 Mon ANG

602 TASG ANG

MAJOR ACCIDENT COMPARISON RATE 75/76

(BASH) UN Al.cluiN IS PLR 100,000 HOURS FLYING TIME)

TAC
15 7.9 5.4 3.6 2.6 3.1

8.0

3.5

8.1

5.3

6.9

6.4 6.0 6.6 6.3 6.1

16 2.9 8.6 9.0 7.3

ANG
15 5.3 2.8 5.3

6.5

3.7 4.7 6.8 5.8 5.1 5.1 5.5 5.4 5.4

16 10.5 5.0 4.8 3.8 3.9 3.3

AFRES 15
0 0 0 0 0 0 0 0 0 0 0 4.9

16 0 0 11.3 8.1 6.1 4.9 4.1
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