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ESTED

carious thrills and a sense of disdane for “land-
lubbers.” Their systems, however, are a bit more

exotic than those in the USAF." Sy
Basically, there are three types of barriers in

use at TAC bases today. The following is a brief
discussion of each system and its capabilities.
An overall comparison can be found in Fig 1.
The MA1A was designed in the days of the
15,000 - 20,000 pound fighters for engage-
ment speeds below 150 Kts. The MAIA has an
incremental mass (anchor chain) to stop the air-
craft. It is located in the overrun, is unidirec-
tional, and designed specifically for departure
engagements. In operation, a nylon webbing
raises a cable to catch your bird around the
main gear. If you are within weight and speed
limitations at engagement, you will stop within
1,000 feet. A modification to the MA1A added a

tailhook pendant 35 feet ahead of the barrier
webbing. For tailhook aircraft, it reduces cable
dents in gear doors and the danger of single-
gear or missed engagements. Capacity of the
system is 12,500 Ibs at 150 Kts or 40,000 Ibs
at 82 Kts. Several TAC bases have an MA1A/
BAK-9 interconnect discussed under the BAK-9.

The BAK-9 was the first truly bidirectional
barrier system that comes closer to handling the
weight and speed of current fighters. The arrest-
ing cable is attached to a heavy nylon tape that
is stored on reels at either side of the runway.
The energy absorption system consists of two
self-energizing rotary friction brakes (B-52
wheel brakes). The BAK-9 is designed for
tailhooks only and has a capacity of 190 Kts at
28,000 Ibs or 117 Kts at 80,000 Ibs. The BAK-
9 is usually located in the overrun, but can be

1. Consult your FLIP IFR Enroute Supplement for Navy/Marine land base equivalents to USAF systems.
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located on the runway. Tape runout is designed
to be 950°. NOTE: The BAK-9 barrier is usually
stressed to the limits of its performance en-
velope during the approach-end engagement of
heavier aircraft such as the F-4.

The BAK-9/MA1TA interconnected system has
the same capacity as the basic BAK-9. |t
provides dual engagement potential in the event
of hook bounce. The system does have some
disadvantages: The webbing must be removed to
allow approach-end engagements and minor air-
craft damage is likely to result from dual en-
gagement. This interconnect also allows the
BAK-9 to stop non-hook aircraft.

The BAK-12 is an improvement over the BAK-
9; and the latest model (1,200 ft runout)
provides approach-end arrestment capabilities
for all aircraft, including the F-111 at all but
extreme weight/speed combinations. The BAK-
12 uses four B-52 brakes to develop its energy
absorbing capability. The standard barrier has a

tape runout of 950 feet and is capable of
absorbing 65 million ft/lbs of energy. The BAK-
12 with the 1,200 foot runout can handle the
F-111 and has a capacity of 85 million ft/Ibs
of energy. The barrier is usually located 1,000-
1,500 feet into the runway to allow touchdown
for approach engagement on smooth, lighted
pavement, and is usually bidirectional. The
BAK-12 has the fastest reset capability of all
barriers and can be reset in 5 minutes by an
experienced crew.

The preceding is not designed to make you an
expert. It should give you a good general
knowledge of the arresting systems at stateside
TAC bases. It's up to you to compare this ca-
pability to the specifics listed in your aircraft’s
flight manual. Combine this with information
about your home base and divert or X-country
airfield’s barriers and you’ll feel a bit more com-
fortable should an arrested takeoff/landing be
required.

See you at the next engagement. >
BAK | BAK BAK | BAK

BASE PRIMARY RUNWAY o g |MA1 SECONDARY RUNWAY | 1, g | MA-1
BERGSTROM 17R/35L --- 300 X 12,250 17L/35R --- 150 X 10,000 Jets Prohibited
CANNON 03/21 --- 150 X 10,000 12/30 --- 150 X 8,200
DAVIS MONTHAN 12/30 --- 200 X 13,645 ICc
EGLIN 01/19 --- 300 X 10,000 YES 12/30 --- 300 X 12,000 30
ENGLAND 14/32 --- 150 X 9,350 i Ic 18/36 --- 150 X 7,000 TH
GEORGE 16/34 --- 150 X 10,050 ic 03/21 --- 150 X 9,130 Ic
HILL 14/32 --- 160 X 13,500

16/34 --- 150 X 12,160 YES 07/25 --- 150 X 8,140 07

i e 04/22 --- 300 X 10,580 ;’;ﬁ
HOMESTEAD 05/23 --- 300 X 11,200 YES
HOWARD 18/36 --- 150 X 8,500 ”Hl”“
HURLBURT 17/35 --- 150 X 9,600 YES
LANGLEY 07/25 --- 150 X 10,000 YES 17/35 --- 150 X 5,840 YES
LUKE 03L/21R --- 150 X 10,000 YES | 03R/21L --- 150 X 9,910 YES
MACDILL 04/22 --- 500 X 11,420 Ic
MOODY 18R/36L --- 150 X 8,000 YES | 18L/36R --- 150 X 8,000 YES
MT HOME 12/30 --- 200 X 13,500
MYRTLE BEACH 17/35 --- 150 X 9,500
NELLIS 03R/21L --- 150 X 10,050 IC | 03L/21R --- 200 X 10,120 “”””” IC
SEYMOUR JOHNSON| 08/26 --- 300 X 11,760 Ic
SHAW 04L/22R --- 150 X 10,000 IC | 04R/22L --- 150 X 8,000 TH

I 950 Ft Runout  HEEEEERRRRRR 1200 Ft Runout

TH - Tailhook Only IC - MA-1/BAK-9 Interconnect



Temperature changes cause variations in engine
speed and airflow. These changes are effec-
tively offset by scheduling engine speed, variable
stators, and acceleration fuel flow as a function
of T2 to maintain relatively constant corrected
engine parameters.

Altitude and Mach number both influence engine
inlet temperature and pressure. As noted above,
inlet temperature changes are offset by the
engine control schedules. The same is true for
inlet pressure. This is accomplished by sched-
uling engine afterburner fuel flow and transient
main fuel flow as a function of compressor dis-
charge pressure which is directly affected by
inlet pressure.

Is the envelope as portrayed in the pilot’s
operating handbook for a one-G altitude or is
that only the left -hand margin?
The one-G designation applies to the entire
flight envelope. The parameter most _grea
affected by operation beyond.one, dis-
tortion. = L il

ating envelope?”, it may be of interest to first say
what this envelope is not. It is not exclusively a
simple line perimeter on a graphical plot of altitude
versus flight Mach number. This oversimplified def-
inition exists only in the engine model specification
and in the pilot's handbook for one-G flight. This
one-G perimeter is made as large as possible to pro-
vide maximum utility of the weapons system within
operating limits. Some of these limits are depicted
on the envelope in the illustration.

These limits usually create little problem for the
pilot since they are defined in terms of altitude and
Mach number (or airspeed), standard flight para-
meters readily available to and continuously moni-
tored by the pilot. However, a significant percent-
age of flight time is spentat other than one-Gcecondi- g4,
tions where additional limits effectively reduce the
flight envelope. These limits are notso readily mon-
itored by the pilot.

The most notable example of this type of limit is
inlet distortion. This compress@ imit can be
reached at many combinati >
attack (AOA), sideslip, yaw, &
rected engine speed, bypass
tings, Reynold’s Numbers, anc
Compressor stall margin is furtf
transient acceleration on the MFC
schedule. This multitude of va
virtually impossible to establish a

The airframer establishes mag position, compressor stall margin,
primarily at avoiding _departure on fuel schedule, etc.
iG] i Ippens.inside an engine in flight whenitis

;’;Zga DAl ‘A"

e enve-

W airspeed enve-
is normal variation
and engine stall margin.
ons comprise a stack-up of
ellmouth schedule setting, by-

ncrease. Combustor may blow
” pressor discharge pressure decreases.
Jy-" ortion increases. Compressor may stall.
particularly true if the airflow is restricted
/. reduction in aircraft inlet capture area caused
by maneuver where the inlet is partially "blocked

out"”.

f’

s} -flameoutathigh AC
this ¢ ! n, it can be seen tha
enve be influenced by a vari
beyo de and Mach number:

1. What is an envelope? e | hope the foregoing has helped you under-
Airce and engine constraifits=w ich limit stand some of the problems in defining what
operation to a flight region*within the pre- constitutes the operating envelope. Probably the

scribed envelope perimeter.
2. What does it represent?
Low airspeed—no engine limit so long as air-

most significant point of the whole article is that
inlet distortion is the number-one cause of ab-
normal engine operation. As we said before, high

craft inlet distortion is maintained at acceptable
levels.
High airspeed, high altitude—T2 limit on engine
inlet components (front frame, T2 sensor, etc.).
High airspeed, low altitude—High "Q" combus-
tor blowout and tailpipe pressure limits.
High altitude—afterburner and main engine
combustor blowout. Overspeed and overtem-
perature at MFC minimum fuel flow setting.

. What are the effects of temperature, altitude, and
Mach numbers on the engine/envelope?

TAC ATTACK

AOA and yaw or sideslip can easily lead to a
compressor stall. Do your best to fly the aircraft
within reasonable parameters and the engine
should operate properly. However, since the en-
velope is difficult to properly define, any indica-
tion of abnormal operation should be cause for
an expeditious RTB. Don’t assume you flew the
engine out of the envelope. You don't have the
expertise to determine whether you did or not.
Keep ‘em flying. >
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...interest items,
mishaps with
morals, for the
TAC aircrewman

For those of you who labor under the delusion
that the Mark Ill Anti-Skid System (otherwise
known as TCTO 1062) has solved all the F-4
brake problems, please read on ....

In PACAF recently, a Mark Il equipped F-4D
was returning from a routine exercise mission.
On touchdown, the backseater checked for good
chute deployment and noticed smoke blowing
over the right wing. The aircraft started tracking
right, so the pilot engaged nose gear steering
and used the paddle switch to disengage the
anti-skid. By this time, the aircraft was pulling
violently right, so left rudder was applied. The
aircraft did a hard left turn and tracked toward
the left side of the runway. Although the con-
trols were reversed, the left main gear departed
the runway as the nose of the aircraft arced
back to the right. The left main tire remained off
the runway for about 400 feet. The aircraft was
finally brought to a stop on the hard surface.

20

Aircraft touchdown was normal, 1,000 feet
from runway threshold, and the tire marks did
not indicate any problems at that time. Ap-
proximately 1,000 feet later, the right main tire
began a heavy skid and failed 350 feet later.
Marks following the blowout indicated the
wheel was turning. About 1,300 feet later, the
left main tire also started a light skid, followed
by a heavy skid, and then blew out.

Because maintenance troubleshooting could
not determine the cause of the right main tire
going into a skid, a materiel deficiency report
(MDR) was submitted on the anti-skid control

box.
The new Mark |l anti-skid system is a heck of

a lot better than the Mark Il system -- but don't
let it lull you into a false sense of security. The
system can, and has, failed, so know the emer-
gency procedures and be prepared for the
worst. Who knows what evil lurks .....
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By Capt Pete Abler

SITUATION: You're number two on a ground at-
tack training mission. During takeoff, as you
terminate afterburner, you hear a muffled “bang”
and observe high EGT on the number-one
engine. Number three reports that you have
flames coming out of your left tailpipe. What are
you going to do?
OPTIONS: A. Zoom the aircraft and prepare to
eject.
B. Shut down the engine and at-
tempt an immediate airstart.

C. Reselect afterburner to insure
you remain airborne.
D. Shut down the left engine,

reduce gross weight and land.
DISCUSSION: Option A is OK if you're faint of
heart and convinced that everything else is go-
ing to quit in the next 10 seconds, which is not
very likely. Besides, you're safely airborne and
presumably still climbing, so forget this option
for now. However, do continue your climb to a
safe ejection altitude. Shutting down the engine
is OK, but do you need an immediate airstart?
Probably not -- even if you are an ex-Thud
driver. You need to concentrate more on flying
the aircraft at this point anyway, so Option B is
out. As for Option C, reselecting AB will most
likely only aggravate your problem. Also, since
you terminated AB to begin with, | would
assume you had flying airspeed and were climb-
ing safely when all this began. By process of
elimination (and since we always seem to put
the correct answer last), you discovel that Op-
tion D must be right. With the bang. high EGT,
and flames (even though you dont have a fire
light), you are probably obligated to shut the
engine down. You could try bringing the engine
to idle before shutting it down as in the case of
a fire or overheat light. Remember though, you
do have definite flames and engine shutdown is
probably your best option. Having done that,
you are now single-engine and preparing for a

Yy J J J J 0 2 JF JF J 4
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F-4 Emergency Situation Training

© James H. Brown 1877

single-engine landing. While you're attempting
to burn down gas, you notice that the aircraft
will not maintain Jevel flight and airspeed
without afterburner. (Which is to be expected if
you are at high gross weight on a hot day or if
there are other problems.) You have two
choices: (1) Reduce gross weight immediately
by jettisoning the external tanks and dumping
internal wing fuel. (2) Burning the gas down
until the externals are dry and then dumping the
internal wings. In either case, you must have the
external tanks dry before you dump internal
wing fuel to keep the CG in an acceptable posi-
tion. As you accomplish the second step of the
single-engine landing checklist, you notice that
the right engine ramp is extended, and so is the
left one. This was probably the cause of your
compressor stall on the left engine and also the
reason that you couldn’t maintain level flight on
one engine without the afterburner. You might
try cycling the ramp control circuit breakers, G6
& G7, number two panel, in an attempt to close
the ramps. However, if the CADC is the source
of the malfunction, this action will not work. In
making up your mind as to how soon you have
to land, you have to consider the electrical
system, i.e., if the Bus Tie should open, what
would your next move be? Getting back to
basics, your problem is to safely and expedi-
tiously get the aircraft back on the ground. Only
you can decide if you'll jettison the tanks and
land immediately, or if conditions allow you to
burn down fuel. Keep the SOF current on the
situation. He can provide the information you will
need to make your decisions.

It would be wise to make a mental note to
check the ramps whenever you have an engine
malfunction, especially if the aircraft doesn’t
seem to have the thrust it should. Most likely,
the ramps or a nozzle has failed. In either case,
it would be nice to know what's wrong so you

don't fly yourself into a situation where you don't

have enough thrust to recover. —>
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LETTERS

Inter-command jesting promotes healthy competi-
tion. We in TAC know we are the best. As for those
who are in MAC ... well, if the spoon fits ....

ED

In an effort to promote harmony with our sister service, and
to help you understand APPROACH magazine, we humbly offer
the following ...

AIR FORCE NAVY

30

Editor

Your November article, entitled “TAC
Professionals,” contained an account of the Thud
with control problems. The calm, cool manner in
which the aircrew safely landed was truly
professional; but there is another lesson to be
learned here: Why did they continue the takeoff past
liftoff speed? If the aircraft had never gotten air-
borne, total loss of the Thud would have resulted,
along with possible injury to the crew.

Aircrews should be prepared to immediately deal
with go/no-go situations, as getting airborne can
often compound the crisis.

Thank you for an excellent magazine. We in the
AG6E community enjoy it very much.

Lt Jeff Coffey
Attack Sq 196
NAS Whidbey Island, WA

Jeff

We agree that aircrews should be prepared to im-
mediately deal with go/no-go situations. However, it
must be the aircrew’s decision, based upon a large
amount of variables, whether to abort or to get air-
borne. There are circumstances where staying on the
ground may prove more hazardous than getting air-
borne. Again, it’s up to the crew; but they should
make their decision prior to taking the active -- it’s
no time for mental debate when the concrete avail-

able is rapidly diminishing.
® ED

PASS IT ON...

9 PEOPLE ARE WAITING.
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