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LANDING

On approaching the field for & landing, vour
best bet I8 to make o before-landing cheek bo-
fore getting Into the landing pattern. Anything
you can do at this time in setting controls or
making adjustments allows you thet much more
time te conventrate on the actual landing later,

As you approsch the fiold, make the following
checks:

1, Fuel--check tank gages and select fullest
internal tank for landing.

2. Fuel booster—put fuel booster pump
switch at ON (if your plane has a thres-position
switch; sot it at EMERGENCY),

3. Mixture contrel—if it i=n’t already thers,
move mixture control 1o RUN or AUTO RICH.
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{. Landing gear—move vontrol to DOWN,
Check indicator to see that goar is down and
locked.

3. Shoulder harness—lock harness and check
by leaning forward against it.

6, Prop control—forward to 2700 rpm.

7. Flaps—full down. You'll usually wait until
the turn into final approsch before lowering
faps,

The traffic pattern you use depends upon the
local situation. Every field has its own traffic
pattérn, and this pattern may vary from time
to time, depending upon local conditions and
limitations. Therefore. no sot traffic pattern is
recommended or given i this manual,
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There are two gemeral rules to follow in every case, regardloss
of the traffic pattern. Never forge?! them:

1. Keop the pattern in close enough to the
field and at sufficient altitude 50 you can bring
your airplane in safely even with the power off,
if necessary,

2. In preparing to peel off, don't come bar-
reling in at excessive speod. The greater the
speed, the longer it takes you to slow down.
After you are cleared for peeloff by the tower,
slow down to 200-225 IAS beforo actually
peeling off.
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The detailed procedure for a landing depends, of cowrse, wpon
the traffic pattern. Speeds should conform to this pattern. However,
hore are some things to remember in any normal landing:

1. Slow down to 170 IAS before lowering
your landing gear.

2. In lowering tho landing gear, make sure
the control handle is DOWN and locked. Check
the landing gear indicator lights. Be sure the
hydraulic pressure returns to 1000 psi. You
should definitely feel each landing gear snap
into position. When the landing gear comes
down, the airplane gets quite nose heavy. How-
ever, you tan easily adjust the trim 1abs to
take care of this. Don't forget that the gear
takes 10 to 15 seconds to go down,

115120 1AS

3, The normal speed In the traffic pattern
with wheels down is 150 TAS.

4, Do not lower full flaps above 165 1AS. You
usually put the flaps down during the turn into
the final approach. Remember, it takes 11 t0 15
seconds for the faps te go from the full up posi-
tion to the full down pesition. Allow plenty of
time for this operation to make sure your flaps
are down when you want them,

5. After your flaps are down and you 1oll out
of the turn onto the final approach. your spred
should be about 115-120 TAS. Don’t keep =0
much powsr an that you'll be making u power
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approach, However, maintain sufficient power
to keap your engine clean,

6. Just before getting to the runway, break
your glide, make a smooth roundout, and ap-
proach so as to land within the first third of the
rinway, in a 3-polnt attitude, as shown sbove,

/ ~
L ¥

7. Hold the plane off in the 3-point attitudo
just barely above the runway until you lose
fiving speed and the plane sets down, The P-51
doesn't mush but stalls rather suddenly when
vou lose flying speed, So huve your plane close
to the runway st this point,

8. Since the tailwheel is locked when the
stick iz in neutral or to the rear, your tailwheel
is automatically locked as you approach for
landing. On rolling on the runway, therefore,
keep the stick back until you slew down enough
and are ready to turn off the runway.,

9. Never attempt to push the stick ferward
and unlock the tailwheel in a turn, Release the
tailwheel before starting the turn.
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COMMON ERRORS IN LANDINGS
There are several common errors which new pliots make in landings:

Another common error is making the final
turn too Jow and too far out, In such a situsation
you have to use excessive throttle to drag the
plane In and have to put it Into & nose-high
attitude to keep out of the trees. If your engine
sputters once in such an attitude, you just won't
glide far.
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You will come in too fast if vou fail to cut
your throttle soon enough, if you fail to lower
your flaps in time, or if you dive the plane at
the end of the runway in attempting to land it
in tho first third, If you're coming in foo fast
when you level off, you will float—and find
yourself too far down the runway by the time

you lose flying speed.
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If you bring the airplsne in too sloway, it
tends to fall out from under you when you
break your glide. You may lose your flying
speed completely.

If you see you are coming in too slow, don't
wait too long to use the throttle. In a high-speed
airplane like the P-51, don't hesitate to use the
throttle if necessary even after you have once
cut it back, Your engine s there to glve you
power when you need it—use it.

A
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Ballooning is a result of overcontrolling. You
will start ballooning if you try to break a steep
glide by jerking back on the stick, or if you
come in fairly fast and Jower your flaps too late,
The sirplane balloons up and you are in the
embarrassing position of making a landing 10
foot off the ground.

If you ever get into this situation, eage on a
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little throttle and, if there is sufficient runway,
land In a 3-point attitude. If there isn't suffi-
cient runway, go around.

Catch the ballooning before you get up too
high and lose fAlying speed. If you don't, you may
drop a wing or otherwise pile up your airplane,

Bouncing

Bouneing is another result of overcontrolling.
You will get into this situstion if you break
your glide too late, bounce on the tires, and
then attempt to recover by pushing forward on
the stick. You find yourself pulling back on the
stick when you should be pushing forward, and
pushing forward when you should be pulling
back—using the right controls but at exactly the
wrong time. This causes you to bounce higher
and slower until you settle down permanently,
the hard way,

The way to recover from such & situation is
to use a little throttle at the top of the bounce.
If you can't recover with the throttle and pro-
ceed with a normal landing, go around. Don't
just pull back on the stick and sit there.

Remember, the P-51 is extremely sensitive on
the elevator controls.

Forcing the Toil Down

Another common error iy in attempting to
force the tail down after & wheel landing while
still rolling on the fromt wheels. If you have
enough speed to kKeep the tail up. don’t pull
back on the stick, since this may cause balloon-
ing.:

If vou do make a tail-high, wheel landing. the
recommended procedure s to let the airplane
roll until the tail settles through loss of speed.
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YIPS ONM LANDING

1. Check all the instrwments and make
all the adjustments you can while cireling
in the traffic pattern, This will give you
more time to concentrate on the actual
landing during the final approach.

2. Flare out from your approach glide
into 3 3-point attitude over the end of the
runway. From this position you can make
eithor a 3-polat or a wheel landing.

CROSSWIND LANDINGS

3. Always make 3-point landings unless
g wheel landing Is justified by unusual
weather conditions,

4. Bring the airplane down as close to
the ground as possible before stalling out,
The porfect position to grease It in is 1
inch off the ground,

5. Never try to land with so much speed
that you have to use the stick to hold your
airplane on the ground in a nose-low, tail-
high attitude. Propeller clearance with the
fuselage in level flight is only 734 inches.

The recommended procedure for erosswind
landings. s

1. Drop the wing into the wind slightly to
counteract the dreift, and keep the plane straight
with the runway.

2 Just before touching the runway, level
your Wings.

3. Be sure to keep the stick back after con-
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tact, so that the tailwheel will remain locked.
Make n wheel landing M the crosswind is
excessive, gusty, strong, or otherwise doubtful.
Use sabout half flaps for any appreciable
crosawind,
i you have to crab at any time, be sure to
straighten out before landing. Never land in a
crab as it is very hard on your landing gear,
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GUSTY LANDINGS
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In a gusty wind, come in slightly faster than
normal.

Wateh for the effect of a gust on the airplane,
The gust tends to have a ballooning effect.
Then, when the gust quits, the airplane is apt
to drop out from under you—and you may get a
wing in the ground.

Keep encugh flying speed to cushion this

drop.
Use about half flaps.
e ——

WET LANDINGS

each side of the windshield,

The important thing sbout wet landings is
to be especially cautious in uxing your brakes.
Line up straight with the runway and Jet the
airplane roll. Don't jam on the brakes, or you
will probably skid into trouble,

If you come in through rain, the front of the
windshield is pretty well blanked out, In that
case, visibility is best out of the front panels on

MUDDY FIELD LANDINGS
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The thing to remomber when landing in a
muddy field &5 to keep & defimite 3-point atti-
tude and stay off the brakes,

If you land in & tall-high attitude, your
wheels will sink or drag in the mud and you'll
probably nose over.
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GO-AROUND PROCEDURE

Don't hesitate 1o go around If there is any
possibillty of getting into trouble while land-
ing. It's done in the best of families, The rec-
ommended go-around progedure is:

1. Advance the throttle quickly bul smoathly
to a manifold pressure of 46% at 2700 rpm.

2. At the same time, counteract left torque by
using right rudder and right trim tab.

3. Then trim the airplane to relieve the ele-
VELOr pressure.

4. Raise the landing gear,

5. After your IAS reaches 120 mph, and you
have attained an altitude of 500 feet, raize the
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flaps. Bring them up gradually, about 10° at a
time, Watch the change of attitude ss the flaps
are raised,

Remember: Don’t jerk or jam on the throttle.
Use all controls smoothly, and pull up gradually
to avoid risking a stall.

If you havo rolled the elevator trim tab back
for the Intended Tanding, it may take consider-
able forward stick pressure to keep the nose
down until you ¢an re-trim the plane.

Maost important of all in going around, con-
tinue on a straight course. Don't attempt any
turns until your flaps are up,
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FLIGHT CHARACTERISTICS

The P-51 ia ane of the sweutest.flying Gghter
planes gver huilt, It is very light on ali cene
trols angd stable at all normal Joadings.

Although Yghi on the controls, it is not =o
sensitive that you would calt ie jerky. Light,
stoady pressures are all you need tn execute
Aoy mubine MANeUYEr,

At variots specda in Jevel flight or in chimb.
mg ar diving, the contral pressures you have to
hold are alight and van be wken care of by
slight adjustments on the tam tabs. Howover,
the trim tah controls ere sensitive; use them
carefully. The rudder and the elevawr txlm
change slightly as the spred or the power out-
put of the engine changes

The airplane is ealicely nornel in its Aying
characterisies, If you've trimmed for normal
eruizing speed, the airplanc will become nose
heavy when you raise the nove and decrease
Airspecd.

Under the smne nornal cruise condiliond,
when vou lower the nose and ificrense speed,
the sirplane becomes tail heavy in dicoct pro-
parivn o 1he speed.
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When you lower the Sapy, the airplane be-
comes noee heavy.

4

When you ralse the Aapa, the airplane he-
comes tail heavy.

When you retract (he landing geur, the pirs
plane becomes taill heavy.

When you lower the landing gear, the air.
plave bacomes nose heavy.,
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COOLANT TRAMPERANMI
121°C (asg*R)
OPRRATING RANGE 190-119°C
AP D 303 MPH TARR AR . !
. A3 KNOTY DENRALE CARD, AR TRWP. EANCE 15-30°C [S9-83°F)} IA‘FTO MK
wor M. 48 MAXINUM 40°C {304 I

Limitations for the airplane are given in the
ilustrativa aboyve. These limitations are for al}
normal Hying.

For vour convenience, waxtmuns and miniv
toums for thr engine sre given io the airplane
va a placard nn the right sido of the cockpit.
Flhght hreutalivos for e airplane are alse given
on this placard.

The P-51 does not hold a sustatned sideslip.

a6

The aileron contro] s not sufficient 1o hold the
airplane in & sidestipping angle. However, you
can sideslip it Jong entugh 10 sveid enemy firve
m combal. When any sideslipping is attempted,
be sure tu recover cumpletely ubave 200 {eet,

I deslgnmg the Jawer toudels of the Posl and
adding new equipinent such as rudiu voits and
&n additionat gas tank, the center of gravity of
the aitplant has been moved back, The effect 15
that the umount of back pressura necessary to
move the stick hix baen reduced. Instead of &
force of 6 pounds per G of avcelerstion. yox
exerd & force of only 133 pounds, the stlek furces
reversing as &eccleration exceed: ¢ G's.

Thix 1ncang that you'll have to be careful in
sharp pullouts and stecp turmns. You can casily
bleck cut—and Yot cad slso put greater Inads on
the aicplane than its structure was deslgned o
withstand.
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FULL FUSELAGE TANK

Be ospocially careful in handling the stick
when the fuselage tank contains more than 25
gallons of gas, In this case the flying charsctor-
istics of the airplane change considerably—in-
creasingly so as the amount of fuel in the tank
is Increased,

When you are earrying more than 40 gallons
of fuel in your fuselage tank, do not attempt
any acrobatics, The weight of this fuel shifts
the center of gravity back so the airplane s
unstable for anything but straight and level
Aight.

Be sure you are accustomed to the changed
flying characteristics of the airplane before en-
gaging in any maneuvers with a full fuselage
tank. You need at least one or two hours of
flying with the plane in this condition to accus-
tom yourself to it

REVERSIBILITY

With the fuselage tank full, the center of
gravity of the airplane moves back so far that
it is almost impossible to trim the airplane for
hands-off level flight. Also, as soon as you enter
a tight turn or attempt a pullout, the stick
forces reverse,

For example, in a turn you naturally start
out by holding back on the stick, But soon you
find the alrplane wanting to tighten up, and
you have to push forward on the stick to pre-
vent this,

The same thing happens in a dive. The air-
plane tends to pull out too sharply, and you
have to change from holding back on the stick
to pushing forward on it to keep the airplane
in & proper pullout,

This is called reversibility. You'll encounter
it in the P-51 only when the fuselage tank has a
considerable quantity of gas in it. Be prepared
in this situation, It is easily handled; just don't
be surprised when it happens,

The stability of the airplane improves rapidly
as you use up the gas in the fuselage tank, By
the time the tank is half empty, only & slight
tendency to tighten up is noticeable, It still is
impossible to trim for hands-off level flight at
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this time, but this condition rapidly disappears
a4 the fuel in the tank drops below the half-full
level,

The P-31D' reversibility characteristics have
been improved by the addition of a 20-pound
bobweight to the elevator control system bell-
crank. This weight reduces the amount of for-
ward pressure you'll have to eéxert to overcome
the revermbility tendency.

WITH EXTRA
WING TANKS

When the sirplane is carrying droppable fuel
tanks, only normal flying attitudes are per-
mitted, Don't try anything but normal climbing
turns and let-downs when you're carrying ex-
tra wing tanks,

LOW LEVEL FLIGHT

When you're flying on the deck, trim the
plane for a slightly tatl-heavy condition. By
doing so you'll avoid the risk of flying into the
trectops If your attention is momentarily dis-
tracted from the controls.

HIGH-ALTITUDE

CHARACTERISTICS

The high-altitude characteristics of the P-51
mequdwﬁmdwmrﬁ_ghterphm,
and in many respects are superior. With the
2.stage, 2-speed supercharger in operation,
there is plenty of pawer up to well above 35,000
feet.

As in any girplane, the higher you go, the
farither you have to move the controls to get
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the satne results. To make a turn st 35,000 feet,
for example, you have 1o move the controls con-
stderably farther than to make the <ame turn at
HL000 feet, if your true airspeed is the same in
both cases. The air up there is so thin that it
takes & lot morg of it 10 exert an equal pres-
sure on the cantrol surfsces,

The supercharger blower will automatically
shift Into high speed at hetween 14,500 and
L3500 feet, This change will be accompanied
by & momentary power surge and increase in
mamifold pressure, until the mantfold pressure
regulator catches up.

Thore is no noticeahle effect when the super-
charger shifts back on the let-down. Thercfore,
below 12,000 feet nutice the amber Light next to
the supercharger switch, If the light isn't out
below that altitude, raise the cover and turn the
switch to LOW.

When the supercharger Is.ln high blower,
b especially careful tw handle the throttle
smoothly, Any rough handling causes the en-
gine to surge, And any surging of power above
35000 feet preatly docreinses the efficienty of
the airplane and increases the effort that you
have to make in contrelling it.

5 -
2% SUPERCHARGER /

& } '4/

U

TESTING HIGH BLOWER ON THE GROUND
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HIGH-SPEED
DIVING

The diving characteristics of the P-51 are out-
standing. Because of its clean-lined design, lam-
inar-flow wing, exceptional aerodynamic char-
acteristics, and small frontal area made possible
hy the single in-line engine, the P-51 outdives
just about any airplane built,

It is capable of developing terrific speeds
which makes it no toy to be played with. Yet
its handling, even in high-speed dives, is not
diffieult if you know what you're doing.

In making a high-speed dive the most bupor.
tant thing is (o take it easy,

Since the dive, from beginning to end, is
over in a matter of seconds. you don’t have
much tme to think things out. So know exactly
what you're going to do, and then do it care-
fully and cautiously, Above all, dont get ex-
cited.

As the ground comes up toward you terrl-
ficelly fast, allow yourself plenty of altitude
for the recovery. Don't dive too close to the

ground,
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Note the accompanying table which shows the minimum safe altitede
required for pullout from dives of various degrees. These figures ore
based on o constant 4G acceleration, which is about what the average
pilot can withstand without blacking out.

15,000 FEET

TO BE OUT OF DIVE
AND IN LEVEL FUGHT
AT 4,000 FEET, START
PULL QUT AT ALTITUDE
—ued |INDICATED

gy S aad
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DIVE RECOVERY PROCEDURE
The recommended procedure for recovering from @ high-speed dive is:

1. Reduce the power. Don't attempt to pull
out of a dive with the power on, With power on,
the airplane continues to plek up speed.

2, Maintain a straight course by use of the
rudder. The airplane has & tendency to vaw
slightly to the right in a dive 50 you have to
counteract this with slight use of left rudder,
Don't allow the sirplane to yaw, and never ate
tempt to slow down your airplane by deliber-
ately yawing it,

3. Ease the stick back. Don't jerk the stick or
otherwise overcontrol st this time, Be sure you
don’t pull out abruptly.

MOTE that in this recommended dive recov-
ery, you den't use the trim tabs. It isn't neces-
sary to use the tabs, and since they are ex-
tremely sensitive, it is recommended that you
don't use them. With the airplane trimmed for
normal craise, you can eontrol the sirplane in
& high-speed dive with only the stick and rud-
der pedals,

In extremely high-speed cllvu," you can use the trim tabs
intentionally, if you desire, but vse them carefully.
llyum'bohh,!hhlluﬂngpmummm:

L Trim the sirplane for normal crulsing.

2. About halfway through the dive, use slight
elevator and rudder trim, but be careful not to
trim the airplane nose heavy,

3. As the airplane continues to accelerate; it
sgain becomes tail heavy-increasingly heavy
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as speed increases. However, make no further

adjustment of the tabs. After having made this
one adjustment, you can control the airplane

vasily with the stick and rudder, The allerons
become increasingly heavy as the speed of the
airplane incrogses,
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MAXIMUM ALLOWABLE IAS
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The maximum sefe cirspeeds for the P-51 ot different altitudes are given in the
accompanying graph. Note that the figures given are IAS (indicated -lupoog, figures

40,000 FT,

20,000 FT.

oo g w B

5000 FT.

= A

DR T o~ &,

NEVER EXCEED YHESE SPEEDS

If you do, you're asking for trouble

Notice that at altitudes above 5000 feet the
figures are less than 505 JAS (the red-line fig-
ure on the airspeed indicator of the airplane),
AL 4000 feet, for example, the maximum safe
speed is 200 TAS.

In other words, the red.line figure for the
P-31 i not a fixed figure but a variable figure—
variable with altitude, The higher you go, the
lower the maximum allowable IAS. This is true
of all ultra-fast, high-altitude fighter planes
used for high-speed diving.

The usual red-line speed for an airplane (the
one marked on the airspeed Indieator) is the
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speed at which the airload on the wings and
other structural members reaches the max-
imum that these members are designed to
carry. Above this speed, the wings and other
structural members. cannot safely carry the
extreme alrloads that develop.

In the case of high-speed fighter planes, how.
ever, a new factor enters the picture which
makes diving unsafe at high altitudes long be-
fore the usual red-line speed is reached. This
new factor is compressibility, Tt is the reason
~and a good one-for the variable red-line
speed above 5000 feel.
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COMPRESSIBILITY

Since extremely high airplane speeds have
been developed oniy in recent years, the phe-
nomenon of compressibility is still pretty much
of a mystery, Scientists and engineers Know
comparatively little about it,

About all that is known for certain is this:
Just as soon as an airplane spproaches the
speed of sound, it loses its efficiency. Compres-
sion waves or shoek waves develop over the
wings and other surfaces of the airplane. And
the air, instead of following the contour of the
airfoil, seems to split apact. It shoots off at a
tangent on both the upper and lower suriaces.

Although there {s a great deal of question as
to exsetly what happens when compressbility
iz reached, and why, there is no guestion as to
the result, so far ss the pilot is concerned.

Tho lift characteristics of the aliplane are
largely destroyed, and Intense drag develops
The stability, control, and trim characteristics
of the airplane are all affected.

The tail buffets, or the controls stiffen; ar the
airplane develops uncontrollable pitching and

porpoising, or uncontrollable rolling and yaw-
ing, or any combination of these effecty. Each
type of high=speed fighter plane has its own
individual compressibility characteristles.

If the spead of the airplane isn't checked and
the pilot doesn't regain control of it, either the COMPRESSIBALITY
terrific vibrations of the shock waves cause
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siructural failure or the sirplane crashes while
still In the compressibility dive.

In your P-51, the first effect of compressibil-
ity that you feel is a “nibbling” at the stick—
the stick will oecasionally jump slightly in your
hand, If you don't check the mirspeed, this will
develop into & definite “walking” stick—the
stick will “walk" back and forth and you won't
he able to control it. At this stage the airplane
i= beginning to porpoise—that is, to piteh up and

down in a violent rhythm like & porpoise. As

the airplane sccelerates further, the porpoising
will become increasingly violent,

Onee the airplane begins to porpoise, yiu
won't be able to anticipate its porpoising move-
ments by any counter-movements of the stick.
Anything you do in this regard merely makes
the situation worse. Or you may develop an
aggravated case of reversibility—the control
forces reverse, as they do when your fuselage
tank is full and you have to push forward on
the stick In a dive to keep the airplane from
pulling out 100 abruptly.

It is possible to come out of compressibility
safely if you don't go into it too far. But before
discussing the recovery procedure, here are
some additional facts about compressibility,

An airplane goes into compressibility before
actually reaching the speed of sound, Some air-
planes go Into it when they reach 65% of the
speed of sound; some when they reach 70% of
the speed of sound. It all depends on the design
of the airplane,

The percentage figure at which any partio-
ular airplane goes into compressibility is known
technically as its critical Mach number (named
aftor the man who discovered this refationship
botween true airspoed and speed of sound).

The P-51 has one of the highest eritical Mach
numbers of any airplane now in combat. It can
be dived to boyond 75% of the speed of sound
before gong into compressibility.

One of the most important factors t remem-
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ber about compreasibility is that the speed of
sound vartes with altitude. Note these approxi-
mate figures:

At sea level, sound travels 760 mph.

AL 30,000 feet, sound travels 680 mph,

The higher you are, therefore, the soaner you
approach the speed of sound. And, the higher

MAXIMUM ALLOWABLE DIVING SPEEDS

=

AL

o \
i 1
5000 -Au

200 300 400 300 500
AIRSPEED

you are, the lower your sate IAS

When you get ahove 5,000 feet in the Pu51,
the maximum safe IAS is less than the 505 1AS
red line of the airplane. Above that altitude,
you go into eompressibility before veu reach
the red line on your airspeed Indicator. That's
the reasen for the variable red line speed as
given in the graph.

The accompanving illustration shows the
maximutn allowable safo speeda In terms of
TAS as well as IAS. Notico how much these
two fgures differ. At 35,000 feot, for example,
an IAS of 290 mph means you're actually trav-

‘eling 500 mph (TAS)!

Many u pilot fails to realize this grest differ-
ence between TAS and TAS at high altitudes.
Don't be fooled-study these figures carefully,
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UNCONTROLLED DIVE

Az noted earlier, it is possible to come out of
compressibility safely if you don't go into il too
far, The most important thing to remember
aboul this is that while in compressibility you
have virtually no control over your airplane.
While in compressibility you can aggravate
vour situation, you can make it & lot worse. But
outside of cutling off the power (f it isn't al-
ready off) and holding the stick as steady as
possible, there's nothing you ean do to help the
situation.

All you can do is ride it through until you
decelerate enough and lose altitude to the point
where your speed Is below the red line speed

as given in the table. This usually means an un.
controlled dive of between 8000 and 12.000 feet,
depending upon circumstances. The exsct dis-
tance you drop and the length of time you are
In compressibility depend to a great extent
upon the angle of dive in which you encoun-
tered compressibility,

Only after you bave Jost enough speed and
altitude, do you come out of compressibility
and regain control of your alrplane, At that
point—with the alrplane agnin completely un-
der your contral—-you can begin to come out of
your dive,

Noto that last sentence carefully. You can
begin to come out of your dive—that's after
loalng 8000 1o 12,000 ft, If at that point you still
have sufficient altitude for a controlled. dive
recovery, you will be ockay, If not, ...... |

T —————— e T e R T e amaasw o A IIY,

NOTE THE TWO HYPOTHETICAL
CASES SHOWN IN THIS ILLUSTRATION.
THE FIRST PILOT WENT INTO
COMPRESSISILITY BARLY IN THE

20,000 FEEY ——,—

DIVE, CUT WIS THROTTLE QUICKLY
AND CAME OUT OF COMPRESSISIUTY
AT 13,000 FEET AFTER DROPPING ONLY
8,000 FEET. THE CONTROLLED

15,000 FEET —_—

DIVE RECOVERY AT THIS POINT
REQUIRED ONLY 6,000 FEET AND
THES PRLOT IS STIL RYING
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l
THE SECOND PILOT DIDN'T CUT MHis
{4 THROTTLE SOON ENOUGH OR WENT
’ INTO COMPRESSIBILITY AT A STEEP
 §

RECOVERY
l!OUII!D 9,000 FH! NI DIDNT
HAVE 1T,
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ELEVATOR MODIFICATION

Latest P-51D's and K's come from the factory
with metal covered elevators and with des
creased angle of ncidence of the horizontal
stabilizer. Existing airplanes wil be modified
in the field 5o that ultimately the changeover
will affect every airplane of the P-51D and K
series. Be sure you know the status of your
plane becauze this modification changes some of
the flight charscteristics, at high Mach num.
bers, from: those described on the preceding
pages. Porpoising has been eliminated up to
Mach number of at least 80, However, the ele-
vator stick force characteristics are not as good.
When diving a modified alrplane you will find
that a= you get close to a8 Mach number of 74,
less and less forward prassure on the stick is
required to maintain the angle of dive. As your
speed exceeds .74 Mach number, you will have
to start pulling an the stick to keep the nose
from drvopping. This pull will continue to in-
crease with Mach number. As an example, in a
dive tost performed by the Flight Section of
ATSC it was found that at 7756 Mach number

a pull of 10 pounds was required to maintain &
straight forward flight path, This stick force
was an incresse from 0 stick force at a Mach
number of 0.746. Also, 4 greater additional foree
iz required to start recovery from a dive at
high Mach number than from & dive at Tow
Mach number,

The placsrd Mach number limit for the mod-
ified sirplane is the sime as for the others—73,
So long a5 you don’t exceed It you'll be all
right, but you are sticking your neck out when
you do. You won't feel serious compressibility
effects if you keep your diving speed below 75
Mach number, and recovery can be made with-
out difficulty. Exceeding that Mach number will
bring on vibration of the stick. vibration of the
girplane, and a wallowing motion caused by
Jow directional stability. This means that you
must start a smooth recovery. Do not wait or
try to ride the dive to-a lower altitude because
that technique ls not necessary with this air
plane; smooth recovery is possible at any alti-
tude sufficiently high,

COMPRESSIBILITY RECOVERY PROCEDURE

If you ever got into compressibility in o high-speed dive, don't got excited.
Keep calm, and follow this recommended recovery procedere:

1. Cut the power immediately. To get out of
compressibility you've got to lose airspeed, 50
cut your throttle back.

2. Release o slight amount of the forward
pressure you're holding on the stick.

3. Don't allow the airplane to yaw, Never de-
liberately yaw it to slow the airplane down.

4. Hold the stick as stendy as you possibly
can, Don't attempt to anticipate the porpoising

movement by counter-movements of the stick.

5, As the airplane slowly but steadily de-
celerates with power ofl, and you get into the
lower altitudes where the speed of sound is
greater, the porpoising stops and you regain
complete control of the airplane.

6, Pull out of the dive in a normal recovery.
Don't pull out shruptly, Take it as easy as alti-
tude permits.

Notice in the above procedure that you don't use the elevator trim tab. It isn't nocded.
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GLIDING

You can glide the P-51 safely at any speed
down to 259 above stalling speed. Under aver-
age luad, this is about 125 mph IAS at any level,
the spoed increasing with the weight of the air-
plano, Although the minimum safe gllding
speed increases with altitude in terms of TAS,
it resmains approximately the same in terms of

When the landing gear and the faps are up,
the glide is fairly flat. In this condition, how-
ever, with the nose extremely high, forward
visibility is poar.

Lowering cither the flaps, the landing gear,
or both, reduces slightly the niinimum safe glid-
ing specd, greatly steepens the ghding angle,
and increases the rate of descent,

STALLS

A stallin the P-51 is comparatively mild, The
airplano does not whip at the stall, but rolls
rather slowly and has very little tendency to
drop intg 2 spin, When a complote stall is
reached, & wing drops. After that, if you con-
tinue to pull back on the stick, the alrplane
falls off into u steep spiral.

When you release the stick and rudder, the
nose drops sharply and the airplane recovers
from the stall almost instantly.

You'll generally be wamned of an approach-
ing stall by a buffeting at the elevators. In &
power-off stall the buffeting is slight, becoming
noticeable at 3 or 4 mph above stalling specd.
Violence of the elevator buffel increases with
the speed of the stall.

The speeds at which stalling occurs vary
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widely, depending on the gross weight snd the
external Josding of the airplane. Lowering the
flap= and landing gear, of course; reduces stall-
ing speed considerably,

A power stall either with wheels and flaps up
or with wheels and llaps down is much more
violent than a power-off stall,

Notice that while in a stalling attitude the
rudder remains sensitive well after the atlerons
have lost their officiency, You can see, there-
tore, why a sudden application of power in
making a landing will naravate a wing-low
condition.

Recovery from any stall is entirely normal
Apply opposite rudder 10 pick up the dropping
wing and release the back pressure on the stick.
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Power-off spins in the P-511) are safe enough
if you have plenty of altitude for recovery.
However, you'll find them quite uncomfortable
because of heavy oscillations.

When you apply vontrols to start s spln, the
alrplane snaps 4 turn In the direction of spin
as the nose drops to near vertical, After one
turn, the nose rises to or above the horizon and
the spin slows down. The airplane then snaps
agaln, and the process ls répeated.

Spins to the left will oceasionally dampen out
and become stable after ahout three turns, hut
in right spins tho oscillations are continuous,
neither increasing nor decreasing as the spin
Progresses.

Power-on spins are extramely dangerous and
must never be performed intentionally under
any ciroumstances. The nose remains at from 10
to 20 degrees above the horizen, the spin tends
lo tghten, and therd is a rapid loss of altitude.
Recovery control will have no effect on the air-

plane untii the throtile has been completely *

cut back.

The spin recavery procedure recommended
Is the standard NACA, procedure, and is the
same for both left and right spins.

N.ACA. SPIN RECOVERY

1. Pull the stick back and use full
rudder with the spin.

2. Cut the throttle,

3. Apply full opposite rudder to
slow and stop the spin.

4, Move the atick quickly forward
to pick up flying speed.

As soon as you apply opposite rudder the
nose drops slightly and the spin speeds up rap-
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idly for about 134 turns and then stops, The
rudder force at first is Light but then becomes
heavy for about a second or so in the first half
tum. The radder force then drops to zero os the
spin stops.

During tho spin you feal a slight rudder buf-
feting, If you attempt to recover from the dive
too =oon after the spin stops, you also feel
rather heavy buffeting in both the elevator and
the rudder, The remedy for this condition is to
release some of the pressure you have applied
on the sticle.

1f you should ever get Into 4 power spin, cut

the throttle immediately and follow the normal

recovery procedure. Ba sure to hold the con-
trols in the recovery position until you have
recovered completely. It may take up to six
turms to recover from a two to five turn power
spin. In this situation you may loss as much as
000 feet of altitude.

Remember these tips on spin recovery:
v
1. Don't get exeited,

>

2. Don't be impatien|. Léave the contruls
on long enough for them to lake eifect.

3. Fix in your mind the altitude at which
to ball out, and ball vut before it iz too
late,

4. Never make an intentional pewer-on
spin.

5. In making an intentional power-off
spin, start it with plenty of sltitude, Be
sure you gan recover above 10000 feet,

IMPORTANT: If the normal recovery procedurns
deesn’t bring you out of the spin, let the con-
trols go.
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ACROBATICS

The P-51D has really exceptional acrobatic
qualities; stick and rudder pressures are light
and the aileron control is excellent at all speeds.
Be sure of one thing before entering any acro-
batic maneuver—have plonty of altitude.

You can do chandelles, wingovers, slow rolls,
loops, Immelmans, and split-8 turns with ease,
However, remember that you must limit ine
verted flying to 10 seconds because of loss of oll
pressure and failure of the scavenger pump 10
operate in Inverted position,
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In a loop you have to pull the nirplane over
the top, 85 the nose won't want to fall through
by itself, If you don't fly the uirplane on over
the top of the loop, it has a tendency to climb
on 1ts back.

The aeredynamic characteristics of the P-51D
are such that snap rolls cannol be satisfactorily
performed, This has been proved by a long
series of test flights, So don't try any-snap rolls
in an attempt to show that you're the guy who
can do them You'll invariably wind up In &
power spin~and that's bad.

Caution: Acrobaties must not be attempted un-
less the fuselage tank contains less than 40 gal
lons of fuel.
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EMERGENCY PROCEDURES

FORCED LANDINGS ON TYTAKEOFF

If your engine fails on takeoff, immediately
nose the airplane down to retain alrspeed. If
you have sufficient runway, simply make a nor-

e

mal 3-point landing straight ahead, If you don't
have sufficient runway, make a belly landing,

One of the most important things 1o remem-
ber if your engine fails on takeoff, s to land
straight ahead —ar only slightly to the right or
left depending on obstructions, Never atlempt
to turn back into the field. There ls only & slim
chance that you can make it Steep turns near
the ground are hazardous even with power on;
with a dead engine they are sulcidal,
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In making a forced landing on takeoff when
the runway is behind you, nose the plane down
and mauintain a glide of about 110 mph. If you
sro carrying droppable fuel tanks or bombs.
maintain a glide of about 120 mph and salve the
auxiliary load immediately,

Duck your head and jettison the CENOpY.
Move the landing gear control te UP. The gear
may not have time to retract, bul once it is
started it will collapse on contact with the
ground.

Use full flaps, and eut the ignition, fuel, and
battery switches before contact.
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FORCED LANDING
OVER DOUBTFUL TERRAIN

If you have to make a forced landing and the
terealtr (8 doubtful, don't hesitate to make a
belly landing Forced landings with wheels
down should be made only when you're abso-
lutely certain that such a procedure will be
safe.

BELLY LANDING
PROCEDURE

If you have to muke a belly landing, it is best
to make the landing on a hard surface. On soft
or loose ground the airscoop tends to dig in,
not only stopping the plane suddenly but doing
more damage o your plane than if you land on
a hard surface.

The belly landing procedure is as follows:
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1. Keep the wheels up.

2, Jettison tanks or bombs, if you're carrying
any.

3. Lower the seat, duck your head, and jetti-
s0n the canopy.

4. Mako sure your shoulder harness and
safoty belt are locked.

5 Uso about 30" of flaps until just before
landing. Then, when you're sure you have your
Ianding area well In hand, use full faps,

6. Maintain a speed of shout 120-130 mph
until sctually landing,
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7. Approach in & $-point attitude to slow the
airplane,
8. Cut the switches just before impact.

9. As soon as the sirplane stops, get out and
get away from it quickiy.

Unless you're close 1o a farmhouse or town
where you know vou can call for help, don't
wander away from your airplane. Stay near i,
especially In swampy ground where you won't
be able to travel far anyway, It is casier for
searching parties to find your sirplane than to
find you alone. Also, you may want to use parts
of your airplane for signaling, For example,
you may want to use oll or gasoline for build-
ing a signal fire, or to use bright reflocting parts
of the piane for attracting attention,
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FORCED LANDING
OVER AN AIRFIELD

If your engine fails directly over an estab-
lished airfield, your problem is sitaply one of
making s routine precision landing.

If you are not directly over a field but are
within gliding distance of it, don't lower your
gear until you are sufe you can mulke it in, ax
the ghde (s extremely steep with wheels down.

FORCED LANDING
AT NIGHT

1If you ever have to make a forced landing at
night, better bail out unless conditions are ex-
ceptional,

Don't attempt to bring your airplane in st
night, even in a belly landing, unless you have
radio contact, are right over & known alrport,
and feel positive that the plane is in condition
to be safely landed. »

If you run into serious trouble at night and
are not right over an airport—hail out.

ENGINE OVERHEATING

If your engine overheats in flight, the trouble
is probably caused by one of the following:

1. You've been climbing the airplane at high
power and below recommended alrspeed, In
other words, you aren’t getting a great enough
blast of air through the airscoop, To remedy this
difficulty, all you have to do is level out for
awhile—incresse airspeed but reduce power.

2. The automatic shutter controls are not
RESTRICTED
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functioning properly. In this case, operate the
shutters: manually. by means of the toggle
switch control, and watch the instruments to
see i the condition has been romadied,

3. The oil supply iy depleted. You discover
this situation in checking the ofl pressure, The
engine continues to overheat even after the
shutters are opened all the way, There isn't
much you can do in this situation excopt keep
the rpm and power settings at the minimum,
and land as soon as possible,

4, The coolant supply is depleted. Here again,
the engine continues to overheat even after the
shutters are opened all the way, There 't
much you can do In this situation, either, ex-
cept keep rpm and power sattings at the mini-
mum, and land &5 =oon as possible. In most
cases you won’t have more than 10 minutes
before the engine froczes.

5. You've been exceeding the operational
limity of the engine. Make sure that the carbu-
retor air contro) iz at RAM AIR, depending
upon the type of equipment. Then check the
mixture control to see that It is In RUN or
AUTO RICH,

RUNAWAY PROPELLERS

Failure of the propeller governor Is quite
rare, and the chances are that you will never
encounter it, When it does happen the prop
runs away, that is; the blades go to full low
pitch, resulting in engine speeds as high as 3600
rpm or more, Obviously, this speed must be
reduced immediately or the engime will be
totally ruined, necessitating a forced landing or
a ballout.

If you're ever confronted with a runaway
prop, the following procedure is in order.

1. Pull the throttle back to obtain 3240 rpm,
the maximum allowable diving overspeed of
the engine.

2. Raise the nose of the airplane to lose speed,
and i you're flying very high, return gradually
to a mederate altitude, Keep your TAS at about
140 moph.

3, When you reach a landing field, lower the
gear and make a normal landing,
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BRAKE FAILURE

Remember that the brake system is not oper-
ated by the hydraulic system of the airplane
and that each brake.is operated by its own in-
dividusal pressure cylinder, which is activated
by using the brake pedals: It is extremely un-
likely, therefore, that both brakes will fail at
the same time. When one brake fails it is al-
most afways possible to use the other in stop-
ping the airplane,

If one brake goes out while taxiing use the
other (good) brake, and also the lockable tail-
wheel Immediately chop the throttle and cut
the switch, If you're going too fast to stop the
girplane in this manner, lock the good brake,
and groundloop until the airplane stops.

If & brake goes out while checking the mag-
netos, immediately cut the throttle back and
hold the plane In a groundloop with the good
brake,

If, in coming in for a landing, you know that
your brakes are shot—or gven if you suspect
such a condition—approach the field and land
as slow as safety permits. Use full flaps and use
your best technigue In making & 3-polnt land-
ing. Stop your engine completely by cutting the
mixture control as soon as your plane is on the
ground. The dead prop creates additional brak-
ing action to help make your landing as short
as possible,
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If your brakes arc locked, never attempt 4
wheelitype (tail high) landing. If you do, you
will either hit the prop or noge over altogether.

HYDRAULIC SYSTEM
FAILURE

If your hydraulic system evec [atls, remems-
ber that you van lower the landing gear by pull-
ing the emergency knob, The procedure is
simple:

LANDING GEAR DOWN

1. Put the landing gear coatrol handle in the
DOWN position. This releases the mechanical
locks which hold the gear in place.

2. Pull the red emergency knob, This re-
leases the hydraulic pressure in the lines and
allows the gear to drop of its own weight.

ROCK IT TO LOCK IT

1t is possible that the gear may not fall with
sufficient force tolock itself in place. Therefore,

while still pulling out on the red emergency
RESTRICTED



knob, rock the airplane until you feel the gear
eatch in the Jocked position.

The tailwheel usually locks without any diffi-
culty, If it doesn't, speed up the airplane to
force the partially extended wheel into position
by means of greater ale pressure on i, Or dive
the alrplane a short distance and then pull cut
with enough acceleration to force down the tail-
wheel,

ELECTRICAL SYSTEM
FAILURE

The sirplane’s electrical system circuits are
protected by oireuit breaker switches on the
right hand panel. These switches are controlled
by & single bump plate hinged across them, én-
ubling you to re-set all the buttons at one time,
und deing away with the neceéssity of hunting
for the right switch.

If vou have an overlosd on any circuit, the
breaker for that cireuit will pop out. To re-set,
wait a fow seconds for the switch to cool, and
then give the bump plate a firm push. If the
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switch pops out again immediately, allow a bit
more cooling time and try again, Should re-
peated efforts fail to restore the switch Lo its
orighial position, there’s nothing more you can
do. The trouble is probably a short circuit that
cannot be repaired in flight

If the ammeter shows that something has
fone wrong with the electrical system and the
battery is overcharging, cut the generator dis-
connect switeh OFF, Be careful that you don't
overcharge the battery.,

If you ever have to shul off the generator, use
your radio sparingly, as the radio quickly
drains your battery,

If the ammeter shows that the battery is un-
dercharging, check the generator disconmect
switch to make sure that it hasn't been turned
OFF aceidentally. If it's still ON and the bat-
lery is not charging properly, use your radio
only when necessary, Make the best use of
whatever battery power lg still avallable,

Remember: If the electrical system goes com-
pletely dead, the ignition system continues 1o
operate on the magnetos. However, you won't
be abie to control the oil and eoolant scoops.
since they operate electrically,
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TIRE FAILURE

If, in landing, you know that a tire i3 low or
blown out, make a 3-point landing. Don't use
,the brakes until necessary, then use the op-
posite brake—but only slightlv—and enough
opposite rudder to keep the airplane straight,

Land on the left zide of the runway if the
right tire is flat and on the vight side if the loft
tire is flat, Then, if you swerve in the direction
of the flat, you'll still be on the runway.

If g tire is completely Jost, don't attempt to
¢ome in on the rim. Make a belly landing,
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The most important thing to remember in
event of a fire is o keop the canopy entively
closed as long as you stay in the cockpit, As
S00n as you open the canopy you make a chim-
ney out of the cockpit and draw the fico into it,
usually through the holes in the floor just ahead
of the rudder controls.

For the same reason, don’t lower the Fear.
Opening the gear wells is likely to blast the
firn into the cockpit,

If fire breaks out and you don't think it's nec-
essary to abandon the airplane—at least right
away—protect yourself by covering all the ex-
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pesed parts of your body. Put your gogdlex
down over your eyes, for exnmple, roll down
your sleeves, and otherwise protect yourselt
from pessible flash burns,

If you decide to bail out, follow the normal
bailout procedure up toy the point where you
releaso the cenopy, When vou do release the
canopy, leave the airplane at the same instant
that the canopy does, Do not release the CATIOpY
until yow're all ready to zo out with it

Doan't release the canopy until after you have
unlocked the safety harness, trimmod the air.
plane, and are erouched with your foot in the
seat ready to spring out. Then pull the canopy
emergency release handle and lunge upward to
the right, pushing the canopy off with vour
head.

CAUTION: Be sure to hold your breath if yow have to
jump through a fire. inhaling flome is fatal.
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DITCHING

Never attempt to ditch the P-51 except as a
last resort, Fighter planes are not designed to
float on water, and the P-51 has an even greater
tendency to dive because of the airscoop under-
neath. It will go down in 1% to 2 secands.

It is possible to ditch the P-51 successfully
and it has been done on several occasions. How-
ever, it is a hazardous business.

If trouble arises during an over-water flight,
and if you're sure that you can't reach land,
don’t hesitate to bail out. You won't be able to
save the airplane by a water landing, nor will
you provide yourself with any useful equip-
ment, as would be the case with a larger air-
piane. So you had best abandon ship in the air.

If you're at an extremely low altitude, pull
the airplane up at & steep angle, throw off the
safoty belt and shoulder straps and go out over
the right side. Even if you're flying only 50 foet
nhove the water, or less, you have sufficient
speed at the minimum cruising rate to pull up
to W0 feet, and from that altitude you can
make a safe jump,

The important thing to remember s to make
as steep a pull-up as possible and get out at as
high an altitude as you can,

I there is a fire, or if for any other reason it
ks advisable to go out on the left side rather
than the right side, don't hesitate to do so. The
right side is recommended only becauss the
slipstream helps you in clearing the airplane.

If it isn't possible to get up high enough to
make & suecessful parachute drop, remember
that the P-51 can be ditched successfully.

Radio Procedure

Theoretieally, the radio procedure that you're
to follow before ditching is the same as that for
an over-water bailout, described on page 88
Accomplish as much of it as timwe and eircum-
stances will permit, Your chances of a speedy
rescue will depend hoavily on whether an Air/
Sea Rescue Unit can get a good fix on your
position,
Approach and Touchdown

You can make an approximate estimate of
wind velocity from the appearance of the
water, In dccordance with the table bolow, If
the wind 1= less than 35 mph, touch down par-
allel with the lines of wave crests and troughs.
Ditch into the wind only if its volocity is over
35 mph, or if the sea is flat,

WIND VELOCITIES
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Keep the wheels up, and use flaps in propor-
tion to-available power in order to obtain mini-
mum forward speed with minimum rate of
descont, Approach in 3-point attitude, and ob-
serve the following procedure;

1. Lower the seat, duck your head, and jet-
tison the canopy.

2, Jettison tanks or bombs. if you're carry-
ng any.

3. Unfagten the parachute harmess

4. Make sure that yvour shoulder harness and
safoty belt are lacked and tight,

5 Maintain an airspeed of 120 mph.

6, Cul the switches just before impact.

7. Touch down in normal landing attitude,
Deceleration following contact will be very
violent.

Once the airplane stops you won't have more
than 2 =econds, so fix in your mind the follow-
ing pracedure:

1, Release the safety belt.

2, Jump out and pull the life raft Jooke from
the parachute.

3. Infiste your Mae West lmmediately after
discarding yvour parachute hamess.

4. Inflato the life raft and wriggle into it

Even in shallow water don’t get out of your
Mae West until you are safely on shore. Also
remember to salvage your parvachute, if pos-
sible, It may come in handy.

BAILOUT PROCEDURE

There are several successfully tried and
tested methods of bailing out of the P-51, when
the airplane 48 under control. However, the
following ballout procedure is recommended,
sinee it remains-essentially the same whether
the airplane is under control, on fire, or in a
spin.

1. Slow the airplane to the lowest speed that
is reasonably safe—usually about 150 mph. The
lower the speed at which you bail out, the less
risk there i But don’t slow the airplane dan-
geroualy near the stalling point, particularly if
you have no power.

2. Lower the seat, duck your head, and jet-
tison the canopy.
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3. Discannect your headset and oxygen
hose, and release the safety belt and shoulder
harness. Make a special point of throwing the
straps off your shoulders. This is important be-
cause, even if the siraps are Joose, it is more
difficult to rise with the straps hanging on your
shoulders,

4, Pull yourself up onto the scat so that
you're in & crouching position with your feet in
the seat,

5. Dive with head down toward the trailing
edge of the right wing, unléss a fire or some
other condition makes it advisable to go out the
left zide. The right side is recommended be-
cause the slipstream helps you in clearing the
airplane. However, don't hesitate 1o go out the
left side, for successful jumps have been made
from hoth sides of the airplane.

JUMP TOWARDS WING FROM EITHER SIDE

If you get in trouble at high altitude, bring
tha plane to a lower altitude before bailing out,
when possible. But If you must jump from a
high altitude, your best bet is to make a delayed
free fall before opening your chute, In this way
vou not only estape the danger of cold, of lack:
of oxygen, and —if in a combat zone—the dinger
of gunfire, but you also eliminate the possibility
of personal injury from the snap-out in the
rarified air. At high altitudes the G force ex-
erted on the pilot by the pull of the harmess in
the cpening snap ¢ from two to four times as
great as at lower altitudes.

Before balling out at high altitudes, open the
emergency knob on the oxygon regulator and
fill your lungs with oxygen. Take several good
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breaths and then hold your breath as long as
passible. I you do this before a delayed free
fall; you have a supply of oxygen to help you
until you reach the lower altitudes,

Bailing Out of a Spin

If you ever have to bail out of a spin, it is
recommended that you jump to the Inside, not
the outside of the spin,

if the airplane is spinning to the right, go out
over the right side of the cockpit, if it's spinning
to the left, go out over the left side. Following
this procedure, you have g much better chance
of falling clear of the sirplane and eseaping the
centrifugal force of the spin, which tends to
throw vou Into the tail assembly or the prop as
it comes around.

Records compiled by the Office of Flying
Safely show that of all the successful jumps
made out of spins in all types of aircraft, by far
the gréatest percentage was made from inside
the spin,

Bailing Out Over Water

Ii you have to bail out over water, it's px-
tremely important that you follow a definite
radio precedure, to give you the best possible
chance of being ‘picked up in a hurry. Each
theater may have its own radio procedure—you'll
get the full details when briefed for & mission,

H there is opportunity and time, try to gain
altitude, pactioularly if you're below 5000 feer.
Doing 20 increases the range of your VHIE
transmission and help Air/Sea Rescue Units
got a good fix. How quickly vou are roscued
may be determined by the accuracy of this fix.
Given below is a typical radio procedure for
ballout over water or for ditching.

I. Notify wingmen that your airplane is in
trouble,

2, If your awrpline is equipped with IFF,
turn the emergency switeh ON,

3. Transmit "Mayday™ three times, followed
by the call sign of your plane three times.

4, Your first transmission will be on the &s-
signed air-ground frequency. If you cannot es-
tablish communication on this frequéncy, use
any other avallable frequency in an effort to
establish contact with a ground station.

5. I time permts, give the following informa-
tion:

a. Estimated position end time

b, Course and speed

¢, Altitude

d. Your intention as 10 balling out or ditch-
ing.

o, Just before bailing out, break the safety
wire on the VHF contrel switch and
throw the switeh {0 TR,

f. In case your trouble becomes remedied
and yvou do not have to bail out, & mes-
sage cancelling the distress signal must
be sent out on the same froquency.

Wingmen or flight members, on hearing your
call on operations chusnnel, should if possible
orbit the spot, one plane going down low, an-
other remaining high and continuing trinsmis-
sion of distress signals. This Insures that a good
fix is ohtained,

For further information on. batlout proce-
dures, water landings, and control of para-
chutes, see your PIF.
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INSTRUMENT FLYING

Check your vacuum gage readings for 3.75—4.25 inches and
cross-check all of your instruments frequently

Instrument training in & single-place fighter
plane Is naturally limited. You ave confined
pretty much to such artificial aids as the Link
and slow-speed 2-place planes. Since these
facilitios are of only limited value, same instru.
ment teaining in fighter planes is done with the
pilot flying blind and an observation plane
slongzide to prevent any difficulties should the
pilot on instruments ¢ross an airway or get into
& swarm of PT's or other trglning planes.

Although instrument training in single-place
hghters Is rather diflicult, the importance of in-
strument fAying n these airplanes cannot be
over-emphasized. If instrament fying gets you
out of a tght sitwstion just onee, it is worth all
the time spent in learning it. Because radio
navigation aids cannot be widely used in com-
bl zones, in some thesters a lnmowledge of in-
strument fying is absolutely necessary.
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It's not within the scope of this manual to give
instructions on instrument fight-—that's taken
care of in your training. But the information
below is worth remembering, since it is derived
from data of flight tests made to determine the
P-31D's instrument flight characteristics,

Altitede Control
Ymnwofclrmbutdaml.attgivenair-
speed and power setting, is detormined by the
degree of pitch, or nose altitude change. This
wouldn'thoofmuchlmpomnoelfyonwm
fAying a slow airplane. However, when you're
uuldngatmu:mmph.avmslizhtclmge

of nose attitude will immediately result in a

high nhofchmb or descent, with & rapid gain
or loss of altitude, Therefore, when you are
maneuvedng at low altitude under instrument
conditions, as during an instrument approach,
thepﬁmrymleofufelyi:Kmmuir-
speed down,

As a matter of fact, your precision in instru-
ment flight maneuvers at any altitude will be
mﬂyincmaseduyoumlmkwalwcrub-
ing speed.

Bank Control ' -
The turn needle |s gyro-actuated and indi-
‘cates rate of turn only, regardless of speed.
Therefore, at a given rate of turn, the angle of
bank in & coordinated turn depends upon true

ahxpeed.amndatdmmuan:lntudenf
IOOOIeetandanIASo(MOmpkme
approximately 27° of bank. But at 25000 feet
mlASoIZODmphwxnumnreahouta'l“ of
bank to accomplish a standard-rate turn, be-
cause the TAS at that altitude is in excess of
304 mph.

Control pressure on the demtms changes
npldbrdmingthomhyinﬁoameplyhtaked
wm.andlt'averyeqayattbishmotomah
inadvertent changes in your pitch, “or nose atti-
tude, As explained above, these slixht»ehangn
in nose attitude, nthahspee&,mnm’n!tin

“large altitude variations; these can be critically

dangerous if you're on instruments and close
1o the ground.

This hazard, too, can be largely avoided by
slowing the airplane. When you cut speed, the
angle of bank required for a given rate of turn
is greatly lessened and the problem of control
is proportionately reduced.

Control Sensitivity

Owing to the sensitivity of your P-51's con-
trols, it is esseatial thit ; yon rmaln menlﬂly
attentive to the mstmmtaatallﬂm&n Acs
curate trim control s extremely important; it
will eomtribute greatly to your physical relaxa-
tion; and allow you to concentrate on the
numerous unrelated details of instrument fight.
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So, when vou're on instruments, trind care-
fully and a= often as required.

Attitude Instrument Flying

In instrument flying today, the attitude sys-
tem 15 in general use, Attitude mnstrument fiying
15 the controlling of an airplane by reference to
its attitude in relation to the horizon as evi-
denced by instrument indications. As in con-
tact flight, proper aftitude iy attained by the
coordinated use of all controls.

If a pilot is thoroughly familiar with this sys-
tem of instrument flying, he should have no
difficulty In continuing instrument flight even
though sonie of his inytruments are Jost because
of mechanical fallure or enemy sction. This
system i5 explained thoroughly and at Jength
in T, O, 30:100A-2, dated 13 December 1944,
Study it and practice what it preaches until
vou have acquired a real proficiency in attitude
instrument flying. It may save your life,

Instrument Approach

Shortly before reaching the station on the
tnitial spproach, reduce your speed to 150 mph
indicated, and lower flaps 107, This low airspeed
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gimplifies radio procedures and increases your
control of the airplans,

After completion of the Initial approach,
execute your final approach at 130 mph indi-
cated, with landiag gear down and flaps lowered
15°,

Although final approach speed depends large-
ly on ceiling condition, 130 mph with 15° of
flaps is recommended. It's high enough o that,
if vou have to go around, an emergency pull-up
will be quite safe, And when you have sighted
the field, this speed is low enough to pormit
you to lower flaps and round out for touch-
down without danger of floating too far down
the runway,

With the airspeeds and flap seitings recom-
mended above, standard rate turns are sife
and should be used whenever practicable,

Alweys use flaps during an Instrument ap-
proach. Doing so reduces stalling speed, and
the slightly inereased drag necessitates more
power, which In turn improves your rudder and
elevator control. Also, the lowered nose attitude
improves visibility when you break contact on
finit]l approach.
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TIPS ON
INSTRUMENT FLYING

1, If your P-51 |s equipped with a X-14 gun-
sight, your view of the instrument panel will
probably be partially obstructed. In this case,
lower the seat. You'll still have enough forward
vision to land the airplane, o it won't be neces-
sary to ralse the seat again during the last few
seconds of final approach.

2. When you encounter severe turbulence,
adjust the power settings lo give you approxi-
mately 160-180 mph IAS, Don't try to maintain
ane definite airspeed, Set the throttle and prop
control, and then let the girspeed cscillate in
& 20 mph range. Doing 5o will give you com-
plete control of the airplane without risk of
structural damage,

3. Always remember that as the airspoed in-
creases, the degree of bank increases for a given
rate of turn, At high sirspeeds a standard rate
of turn may require & dangerously steep angle

NIGHT FLYING

The lighting equipment for flying the P-31 at
night is as follows:

Quiside the Plane

1. Wing and tail position lights. Controlled
by 3-position Switches (BRIGHT-OFF-DIM)
on the right switch panel; one for the tail ight,
one for the wing lights.

2. Landing light. Swings out from the left
wheel well when the landing gear is extended.
Controlled by an ON-OFF switch on the coolant
switch panel.

3. Identification lights. Red, amber, and green
lights under the right wing-tip. The lights can
be uzed in any combination, either steadily or
intermittently. Controlled by individual 3-posi-
tion switches (STEADY.OFF-KEY) on the
right switch panel. The key for infermittent
{cade) operation ks on top of 5 small box sbove
the right switch panel.

92

of bank, In view of this fact, your rate of turn
should never be such as to require an &ngle of
bank greater than you can safely control,
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DON’T GET EXCITED

Inside the Cockpit

1. Cockpit lights. Two small white lights for
map reading, checking fuel gages, or whenever
light is noeded in the cockpit. Controlled by an
ON.OFF twist switeh bullt into the housing of
each ltght The cockpit light switch on the front
switch panel must be ON before the lights can
be used,

2. Fluorgscent lights. Two barrel-shaped
fluorescent lights, one on each side of the cock-
pit, for lighting the luminous painted dials,
Controtled by individual rheostat switches: the
left switch on the coolant switeh panel, the right
one on the right switch panel. You turn the
rheostat knobs to START until the lights go on,
then turn them back to the desired brightness

To make the dinls glow without any glare,
the opening on the front of the housing of the
lights should be closed completely. The dials
are then illuminated by invisible ultra-violet
light. Opon the lights only when required for
checking the position of switches and levers.
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When opened, a bluish light illuminates the
whole cockpit, and this causes a glare that is
tiring to the eyes,

3. Flashlight. Planes are not usually equipped
with a flashlight, but it is wise 10 carry one In
case any cockpit lights burn cut, If the light iz
equipped with a red lens, or is covered with
red cellophane, you ean use it freely without
danger of being dazzled.

Other lights

Also Inside the cockpit are other lights which
operate automatically, day or night (in most
cases 1t 18 possible to dim these lights for night
flying):
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1, Lights on VEF control box: Indicator
lights, one for 2ach of the four channels and
another to show when you are transmitting A
small slide covering can be moved over these
bghts to dim out everything but small indi-
cator letters (T, and A, B, C, or Dj}.

2. Landing gear indicator lights located on
the lower part of the instrument panel, Green
light glows when gear is down and locked, red
when It 18 not, These lights may be turned to
dim or brighten them.

J. Supercharger light. An amber light next
to the supercharger switch to show when the
supercharger 15 in high blower,
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FLIGHT OPERATION CHARTS

An important problem in plinning any long
Hight, whether o cross-country Lrip or a combat
mission, s caleulating the amount of fuel re-
quired and planning the best use of that fuel
This is of course especially important on long
over-water hops where the différence between
getting back to your base or ending up In &
dinghy may depend upon nothing more than how
wall you plan your rpm and throttle settings.

On most combat missions, fuel and flight
planning problems are worked out for you by
the squadron operations officer, But évery piiot
should be able to work these problems out for
himself and koow how the charts are used.

The charts used In flight planning Include:

(1) Takeoff, Climb, and Landing charts, and

(2) Flight Operation charts (for constant and
lovel flight),

Sample charts—one of each type-are given
on this and the next page. These are provided
=0 that you can follow the procedure of solving
the typicsl problem given below. A complote
=01 of full-size charts will be found on the pages
immediately following.

By means of these charts it {a possible to
approximate all the details of a complete trip.
Hero Is an Exomple

You are going on a 1000-mile hop in a P-51D
equipped with & V.1650.9 engine. The plune
has wing racks but you will not be carrying
any external fuel load, With wing and fuselage
tanks full, you will be carrying 268 gallons.

Agcording to weather reports the most favor-
able winds are at 10,000 feet. You are to take off
and climb to 10,000 feet above the ficld, then
fly the 1000-mile hop.

The first step in planning the flight is to select
the charts suitable for the airplane’s load

condition.

Takeoffs and Landings

The takeoff and landing charts can be used
in determining runway distances required.

For example, in warking out the cross-cotn-
try problem given above, you might want to
krow how much concrete runway s reguired
to make a landing al a sea level nirport, Note
opposite the 8000 weight figure under “Hard
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dry surface, at sea level” thet 2100 feet is ve-

quired to clear a 50 foot object,
Planning the Flight

formation for the flight:

the 10,000 feet altitude figure you find this in-

Rpm setting . ... .=--v.o--.2200 rpm

The Flight Operation chart selected shows Mf‘"‘fold PIOSSUIR oo r o viv ey .40 inches
that a P-51D with no external tanks weighs Mixture setting . ....... ... RUN
$000.9600 pounds (see top center of chart). Supercharger ...\ (coovies-s Low blower
Therefore on the Climb chart opposite the 9000 Fuel consumption .......... 71 gal/hour
weight figure and under the 10,000 foet altitude Speed:, yyerrrahiyadaaminiey 325 TAS

figure, you find that the fuel used in the warm-
up, takeoff and climb to 10000 feet will be 23
gallons, (Notice also the underlined figures
which shaw that the best climbing speed is 175
IAS, the rate of climb is 2150 feet per minute,
and the time for the ¢limb is 4.8 minutes.)
Deducting 23 gallons from the original supply
of 269 leaves 246, Therefore on the Flight Oper-

ation chart opposite 240 (the nearest figure)
find the range nearest (but not below) that of 2“0“‘61

your trip. In this case it is 1100 miles.
Dropping below this 1100 figure and opposite margin of safety.
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To travel 1000 miles at 325 TAS will require
3.1 hours (1000 divided by 325). At 71 gallons
per hour you will therefore use 220 gallons (71
times 3.1) in flying to your destination. Since
you had 248 gallons remaining after the takeoff
and climb, you will have 26 gallons (246 minus
220} Jeft for the letdown and landing—enough
for about 30 minutes of additional flying time.

Figures are opproximote. Always ellow o
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