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Forewond

THIS MANUAL is the text for your training as a P-61 pilot and air-
plane commander.

The Air Forces’ most experienced training and supervisory
personnel have collaborated to make it a complete exposition of
what your pilot duties are, how each duty will be performed, and
why it must be performed in the manner prescribed.

The techniques and procedures described in this book are
standard and mandatory. In this respect the manual serves the
dual purpose of a training checklist and a working handbook. Use
it to make sure that you learn everything described herein. Use it
to study and review the essential facts concerning everything taught.
Such additional self-study and review will not only advance your
training, but will alleviate the burden of your already overburdened
instructors.

This training manual does not replace the Technical Orders for
the airplane, which will always be your primary source of informa-
tion concerning the P-61 so long as you fly it. This is essentially the
textbook of ‘the P-61. Used properly, it will enable you to utilize
the pertinent Technical Orders to even greater advantage.

GENERAL, U. S. ARMY,
COMMANDING GENERAL,
ARMY AIR FORCES
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While your engines are warming up, take the
opportunity to check the operation of:

1. Cowl flaps. Leave them open.

2. Intercooler flaps.

3. Oil cooler flaps.

4. Wing flaps.

Note: Oil temperature rises more rapidly dur-
ing warm-up if the oil cooler flaps are closed.

WARNING

Never attempt to warm the engines more
quickly by closing the cowl flaps. This may
cause burning of the ignition wires at the spark
plug elbows.

Magneto Check (After Warm-Up)

When the right engine is thoroughly warm,
begin a magneto check on that engine. The
check will be more accurate if you clear the
engine before you make the test. To do this,
first run the manifold pressure up to almost 40”
Hg. for 5 seconds, with the propeller control
lever at full INCREASE RPM and the pro-
peller selector switch in the CONSTANT
SPEED position. While doing this, look over
your right shoulder at the ammeter, to be sure
the generator of the right engine is charging.

At the end of 5 seconds, reduce the manifold
pressure to 30” Hg. The engine now should turn
over at about 2100 rpm. It may not turn over at
more than 1950 rpm, if there is a lot of time on
it. If the tachometer reads less than 1950 rpm,
however, something is wrong. Have the crew
chief investigate.

Next, turn off one magneto. Notice the loss
of rpm. This loss normally does not exceed 50

TESTING

In his daily inspection of your airplane,
the crew chief normally checks the oper-
ation of the blowers. If you want to make
a double check:

1. Be sure that engine and oil temper-

atures are normal for takeoff.

2. Move blower control levers for both
engines to LOW. After a delay of several
seconds, both oil pressure gages register
slight drops. This indicates the blowers are
beginning to operate. The manifold pres-

44

to 75 rpm. It should not exceed 100 rpm. On the
other hand, if the tachometer does not register
a loss at all there is something wrong. Ask the
crew chief to find out what it is.

Now, check the other magneto in similar
manner, but make your magneto check in as
short a time as practicable. Running an engine
at high manifold pressure on one magneto may
cause serious detonation.

Then, check engine instruments on the right
engine to see that they are reading properly.

Next, while the manifold pressure is still at
30” Hg., go through a propeller check on the
right engine. To do this, first pull back the pro-
peller control lever until the tachometer reg-
isters a drop of 200 rpm. Return the lever to full
INCREASE RPM position. The tachometer
should quickly return to its previous setting.

Then test the propeller selector switch by
holding it in the DECREASE RPM position
until the tachometer shows a drop. Now, move
the switch into the INCREASE RPM position.
Watch to make sure the tachometer indicates a
rise. Then, return the switch to the CON-
STANT SPEED position.

Next, put the propeller feathering switch in
the FEATHER position. As soon as the
tachometer shows a decrease in rpm, return the
feathering switch to NORMAL.

Repeat all these checks on left engine.

Pilots frequently warm up their engines
while taxiing to takeoff position. It saves time.
Accordingly, they usually make their magneto
and propeller checks at the end of the runway,
while waiting for takeoff clearance.

BLOWERS

sure should rise slightly. Make this test at
1000 to 1200 rpm.

3. Move blower control levers to HIGH.
The engine oil pressure again drops mo-
mentarily, indicating that the auxiliary
blowers have been shifted from low to
high rpm. The manifold pressure likewise
should rise slightly,

4. After completing check, return both
blower control levers to NEUTRAL with-
out stopping in the LOW position.
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CROSSWIND LANDINGS

It is important that you know how to make a
good crosswind landing. Advanced air fields in
combat areas usually have only one runway.
Frequently, the wind is blowing across it.
Therefore, you must know how to land your
airplane without exerting side loads on the
gear, blowing a tire, or collapsing an oleo.

There are three possible ways to land cross-
wind:

1. Hold the airplane straight and level to-
ward the landing strip, and drop one wing into
the wind just enough to counteract drift.

2. Head the airplane into the wind enough to
keep a straight ground path (crabbing).

3. Combine the first two methods.

The best method is the third—head into the
wind and lower the upwind wing. This keeps
you from dropping the wing too low or crabbing
too much. It is easier to straighten the airplane
when close to the ground. But remember to
crab just enough to avoid slipping. Any unco-
ordinated movement may raise the stalling
speed of the airplane.

Recognize the importance of the approach.
Allow for drift on the turn into the approach so
as not to overshoot or undershoot the approach
leg. Correct for drift as soon as possible. The
airplane should then be making a straight path
to the landing strip and the only correction
needed on actual landing is the angle of crab.

If there is only a moderate wind, use full
flaps; in stronger winds, use less flaps.

As the airplane begins the flare out for land-
ing, bring up the low wing and straighten the
plane so there is no side load on the gear as it
touches the ground. It may be necessary to kick
the rudder hard to straighten the plane prop-
erly. Other controls available for keeping the
airplane headed straight after landing are:
cautious use of downwind brake, and smooth
use of the upwind engine.

RESTRICTED

UPWIND WING LOWERED

CRAB INTO THE WIND

UPWIND WING LOWERED
CRAB INTO THE WIND
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Go-Around Procedure

There are many reasons why you may have
to go around after starting a landing. Whatever
the reason, don’t waste time debating with
yourself. Level off, advance the throttles to
climbing manifold pressure and raise the wheels
immediately. Then, re-trim your elevators. The
trim tabs are powerful, and if you don’t re-set
them as soon as you apply increased power, it
is most difficult to keep the nose down. Your
propellers already should be set at climbing
rpm. Don’t exceed recommended maximum
airspeed—flaps down.

When you have sufficient altitude, raise the

flaps slowly and resume normal operations.
Milk the flaps up gently. Remember that flaps
change the lift of the wing and the attitude of
the plane.

Weight and Balance

The P-61 is a Class 1B airplane, according to
the definition of T.O. 01-1B-43. Accordingly, it
is unlikely that it will be incorrectly loaded ex-
cept under unusual circumstances. However, if
you have any doubt at all about the loading con-
dition of the plane, check the weight and bal-
ance chart. Obviously, you should know the
gross weight and corresponding stalling speed
of the plane you're going to fly.

TABLE OF GROSS WEIGHTS AND CORRESPONDING CRITICAL
SINGLE ENGINE AND STALLING SPEEDS
p——— STALLING SPEED
CONDITION OF f“ois WEIGHT | N GLE ENGINE (Flaps Full Down, Wheels
AIRPLANE (P-61B Weighs Approx. Down, Rated Power (1600
350 Lbs. More) SPEED (CLEAN) Hp On Each Engine)
Without b ammunition and 27,494 Ibs. 120 mph 75 mph
With gun turret and ammunition, but
without external wing tanks 29,007 Ibs. 125 mph 78 mph
With gun turret, ammunition, and two
165-gal. external wing tanks. 31,077 Ibs. 130 mph 85 mph
Yoo un furret, ammunition, and two 31,087 Ibs. 130 mph 85 mph
With gun turret, ammunition, and two
300-gal. external wing tanks 32,969 lbs. 133 mph 87 mph
With gun turret, ammunition, and four
165-gal. external wing tanks 33,147 lbs. 133 mph 87 mph
With gun turret, ammunition, and four
310-gal. external wing tanks 37,091 Ibs. 137 mph 95 mph
66 RESTRICTED
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the altitude that will give you the best tailwind,
if other conditions don’t prevent its use.

6. Measure your true course. Apply drift cor-
rection from winds aloft, variation and devia-
tion to obtain the correct compass heading.

True course is what you measured on that
straight line to destination.

Apply drift correction from the wind at flight
altitude and you get true heading.

Apply variation, which is a bunch of gremlins
pulling your compass needle out of whack. In
some sections of the country they are stronger
than in others. Easterly variation is a minus
correction. Westerly variation is a plus correc-
tion.

Remember: “East is Least; West is Best!”

This gives you magnetic heading.

Apply deviation, which is the error in the
compass itself. A little card next to the compass
gives you the deviation. If there is no card, for-
get about deviation.

Now you have your compass heading—that’s
what you want to be reading on your compass
all the time.

7. Knowing what the wind will be, set the
wind on your E-6B computer and find the true
airspeed that will give you the groundspeed
you want to maintain. To find the indicated air-
speed you have to hold to make this airspeed
good, use the following rule of thumb:

To change indicated airspeed to true airspeed
at—

5000 feet, increase IAS by 5%,

7500 feet, increase I1AS by 109,
10,000 feet, increase IAS by 15%,
15,000 feet, increase I1AS by 259,
20,000 feet, increase IAS by 359,
25,000 feet, increase IAS by 50%,
30,000 feet, increase I1AS by 65%
35,000 feet, increase IAS by 80%,

To change true airspeed to indicated air-
speed: Divide TAS by 1.05, 1.10, and so forth,
depending upon the altitude at which you will
be flying.

8. Mark off your intended course in 20-mile
intervals. This helps you make groundspeed
calculations during flight.

9. Check the altimeter setting on the ground,
and, by radio, at flight altitude. Be sure it is set

properly. You don’t want to be running into
any mountains or towers!

10. Watch for abnormal changes in tempera-
ture. Such changes alter your TAS and drift.
The temperature is worth watching.

11. Note the time of takeoff and time over
check points, to obtain correct groundspeed.
Keep your eyes on the terrain at all times while
not checking instruments or sky-gazing. Get off
to a good start by figuring out how long it
should take you to climb to your cruising alti-
tude and how far you will have traveled by the
time you reach that height.

12. Find groundspeed by setting distance
over time on the computer.

13. Find your estimated time of arrival by
computing the time necessary to cover the re-
maining distance to your destination.

Fuel Facts

Learn how to check fuel consumption. Re-
member these points:

On the computer, read “gallons” where it
says “miles.” “Gallons” replaces “miles” in this
calculation.

1. Gallons per hour always falls on the out-
side scale opposite the black hour pointer.

2. Gallons consumed is always found on the
outside scale.

3. Time taken to consume fuel is always
found on the minutes or hours scale. The two
scales on the movable disk are hours and
minutes.

How to Get Back on Course

If you have flown for 60 miles, each mile
you are off course is equal to 1° off course. For
every mile you are off course, correct 1°. You
are then paralleling your intended course. By
correcting 2° for every mile off course, you will
be back on your intended course in 60 miles.

You can use corrections proportionately. If
you are 4 miles off course after flying 20 miles,
that is the same as being 12 miles off course
after flying 60 miles. If you fly 120 miles and
find you are 24 miles off course, that is also
the same as being 12 miles off course in 60
miles.

Remember: Hold a constant compass head-
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vessels, instead of ditching them in the ocean
just so you won’t have to land with them still
in the racks, you must be able to work an inter-
ception problem.

Always Figure in a Lead

When intercepting enemy surface vessels, it
is a good idea to intercept along the course they
are making good, either ahead of them on their
course, or behind them on their course, rather
than attempt to hit them right on the nose.

If the enemy is making good a course in your
general direction, intercept the course they are
making good some few miles ahead of them.
Then you know they can be only in one direc-
tion, and you can turn to meet them.

The same holds true for enemy vessels mak-
ing good a course away from your general di-
rection. Give them a negative lead. In other
words, intercept their track behind them, and
then turn and follow them.

Remember, if you don’t figure in a lead, when
you intercept where you think they should be,
and they aren’t there, you don’t know which
way to turn. So, always figure in a lead.

Remember to use a mid-latitude scale when
measuring on the Mercator chart.

The first line of bearing is always drawn
from the ship’s position (with lead figured in),
and your position, both positions taken at the
same time.

The second line of bearing is always one hour
from the first line of bearing, at the target
speed, along the target’s course.

Problem
04:00 34°40'N
Target located at 153°10'W on a course of
20° at 30K.
04:30 35°00'N
Take off from a base located at 150°00'W
to intercept.
TAS — 135K. Wind from 10° at 30K.
(Give target 25 naut. mile lead.)

Iinterception Probiem
1. Advance target to take off time.
2. Give target + or — lead (+ in this case).
3. Draw 1st bearing line.
4. Advance 1 hour from 1lst bearing line,

RESTRICTED
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along the target’s course, at the target’s speed.

5.. Draw 2nd bearing line parallel to 1st.

6. Swing TAS from wind arrow to 2nd bear-
ing line.

7. Complete vector diagram.

8. Use GS and Dist. to figure ETA to inter-
cept the target’s track.
FIND:

TC to intercept = 291°

TH to intercept = 303°

GS to intercept = 126K

Dist. to intercept = 139 N.M.

ETA to intercept — 05:36

(Use mid-latitude scale)

RENDEZVOUS

Rendezvous problems provide practice for
formation bombing missions, as well as pre-
flight planning, computer work, and Mercator
and Lambert Conformal chart work.

Here are the actual preparations:

You are to take off from home base to fly to
point “A” to “B” to “C"” and rendezvous at point
“X"” at a certain time (making good GS of 150
mph). “X” is the instructor’s position at the
given time.

1. Plot courses from base to “A” to “B” to
“C” to “X.”

2. Divide each leg into 20-mile intervals num-
bering them 20, 40, 60, etc.

3. Find the time to run on each leg making
good 150 mph GS.

4. Start from rendezvous point and work
back to find estimated time of arrival at “C,”
“B” and “A” and the proper time to take off
from home base at flight altitude.

5. Fill out a log (TC, DC, TH, VAR, MH,
DEV, CH) for each heading with proper times
to turn. If “winds aloft” are available, and you
have the time, apply drift corrections, using the
E-6B Computer.

Upon interception, you join in formation to
complete the mission and fly back home.
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If the Hydraulic System Falls

Your hydraulic system may fail because of a
leak in a line or unit, or failure of the engine-
driven pumps. The pressure gage usually warns
you of such failure by dropping well below the
normal reading of 850-1000 psi.

If there’'s a leak in the main system, the
hydraulic fluid in the accumulator and about
one-third of the fluid in the main reservoir is
still available for emergency operation.

For a short time, if you pump like mad, you
can operate all the hydraulic equipment except
the automatic pilot by means of your hand
pump. That is, unless the fluid is leaking so fast
the hand pump can’t supply pressure. The best
idea, in case the hydraulic system fails, is to
save the hand pump for operating your flaps
and brakes during landing. Both of them work
from the accumulator.

Emergency Air Brake

There is a good chance that the hydraulic
pressure you build up with the hand pump will
be all gone after you've lowered the wing flaps.
In that case, use your emergency air brake
system in landing. The release lever, marked
EMERGENCY AIR BRAKE, is along the cock-
pit rail at your left, just above the electrical
panel. When you pull this Jever ON, air pres-
sure flows into the brake lines from a storage
bottle and forces the brakes on. There is enough
air pressure in the storage bottle to enable you
to apply and release the brakes about six times.

If you have to use the emergency air brake
system, make sure the ground crew bleeds the
lines afterwards and refills the storage bottle
to 425 psi.

® ®

ON OFF
EMERGENCY AIR BRAKE

®
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No-Flaps Landing

If your flaps won’t come down, either because
they're stuck or because there isn't any hydrau-
lic pressure, follow the normal traffic pattern,
approach the field at 130-135 mph IAS (with
normal landing weight of 27,000 lbs.), and put
the main wheels on the ground at about 110
mph IAS. The plane’s nose will be higher than
usual during the approach and landing. Try to
avoid hitting the ground with the tail either
during or after landing.

In making a landing without flaps, use the
emergency air brake rather than wasting time
trying to build up brake pressure with the hy-
draulic hand pump. There may not be any hy-
draulic fluid left.

Emergency Operation of Landing Gear

In case the main hydraulic system of the
plane fails, operate your landing gear with the
aid of the hand pump, if you can. Put the land-
ing gear lever DOWN, turn the hand pump se-
lector valve to SYSTEM, and pump as hard as
you can until the landing gear wheels are
locked DOWN.

If you can't build up enough hydraulic pres-
sure for this procedure to work, try another
method. Reduce the airplane’s speed to 130 mph
IAS or less. Then, with the landing gear lever
DOWN, pull the landing gear emergency re-
lease handle. Hold this handle up until the nose
gear is locked in the down position before you
release it.

'bolly Landing

In the event that you have to land the P-61
with its gear up, follow this procedure:

1. If you have time, and other conditions per-
mit, fire all the 20 mm. cannon ammunition.

2. Drain the airplane’s oxygen supply com-
pletely. (You should have told your crew in
advance that whenever you have to make a
belly landing each man is to turn the red emer-
gency knob of his oxygen regulator ON.) Get
rid of the oxygen and you have removed a
principal source of fire in gear-up landings.

3. Lower wing flaps all the way.
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EMERGENCY
FEATHERING

In an emergency, this is the way to
feather a propeller:

1. Setfeathering switch to FEATHER.

2. Close throttle.

3. Move mixture control to IDLE
CUT-OFF.

4. Shut off supply of fuel to the dead
engine.

5. Turn ignition switch OFF, after the
propeller stops rotating. .

If for any reason the feathering cir-
cuit fails to work, you can still place the
propeller blade at the feather angle. Re-
turn the feathering switch to NORMAL
and hold the propeller selector switch
in the DECREASE RPM position until
the blade is feathered.

Unfeathering the Propeller

To return a propeller blade to the position it
was in before you feathered it:

1. Turn ignition switch ON while throttle re-
mains closed.

2. Put propeller control lever in the DE-
CREASE RPM position.

3. Turn fuel supply ON.

4. Move mixture control to AUTO RICH.

5. Set the feathering switch at NORMAL.
Hold selector switch in the INCREASE RPM
position until the engine speed reaches 800 rpm,
then release it. .

6. If the engine has cooled while the propel-
ler was feathered, get the cylinder-head tem-
peratures up to 100°C at about 800 rpm before
you increase engine speed.

7. As soon as proper engine operating tem-
peratures are reached, put selector switch in
AUTOMATIC. Adjust mixture, throttle, and
propeller control levers to the desired power
and engine rpm.
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Engine Failure During Flight

With one engine dead and its propeller wind-
milling, with military power on the other en-
gine, and with rudder trim neutral, you can
control a P-61 down to a normal stalling speed
(gear and flaps up) of 102 mph IAS. With gear
and flaps lowered, you can control the plane
down to a normal stalling speed of 80 mph IAS.
But you've got to do the right things quickly.

Under normal conditions, you won'’t have to
cut the power of your good engine. Just change
its mixture to AUTO RICH. However, on the
dead engine:

1. Set feathering switch to FEATHER.

2. Close throttle.

3. Move mixture control to IDLE CUT-OFF.

4. Shut off supply of fuel.

5. Turn ignition switch OFF, after the pro-
peller stops rotating.

6. Close cowl, oil cooler and intercooler flaps.

If your forward speed happens to drop below
the minimum for adequate control, gain speed
by losing altitude. Don’t apply additional power.

Avoid violent maneuvers when you're flying
on one engine. Don’t make steep turns into the
dead engine, unless you know exactly how.

If Fuel System Falils in Flight

If a fuel pump fails while you are in flight,
the booster pump should maintain enough fuel
pressure to keep the engine running normally.
If the engine fails, however, turn the fuel selec-
tor valve to another tank and restart it. In case
both fuel and booster pumps for one engine fail,
turn the crossfeed valve ON, switch the booster
pump on your good engine to HIGH, and restart
the dead engine.

In the event that the fuel system on one en-
gine has failed because of a break in the line
to the engine, first turn the mixture control for
that engine to IDLE CUT-OFF. Turn OFF the
booster pump on the side where the break has
occurred. Turn the selector valve OFF. If the
crossfeed valve is ON, turn that OFF, too.
Feather the propeller on the dead engine. Turn
the ignition switch for that engine OFF as soon
as the propeller stops rotating. Fly the plane on
one engine and keep a sharp lookout for fire.
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have no trouble. The next day, with the same
amount of frost present, you won'’t be able to
get off the runway. Play safe, always use the
covers when the plane stands outdoors, and
don’t give frost a chance to form.

13. Windshields and Windows. If the plane
has been properly covered, there shouldn’t be
any frost on the inside of the glass surfaces.
However, if there is frost, the best way to re-
move it is to warm the cockpit with blast
heaters and wipe off the frost as it melts. Once
the windows are clear and dry, open them until
you are ready to take off. Make sure you can
open the clear view panels easily if you have to
use them.

14. Batteries. They should be warm before
you start the engines. Keep the batteries in-
doors between flights, if possible.

15. Oil. Oil that has been removed from the
airplane must be heated to at least 70°C. before
it is put back in the oil system. If the oil has
not been drained, use the heaters in the oil
tanks to heat it before starting.

16. Engines. Before you attempt to start or
even to heat your engines on a cold day, first
make certain there are adequate CO, fire ex-
tinguishers handy. Raw gasoline and fumes are
always present in abundance and one-quart car-
bon tetrachloride fire extinguishers are rela-
tively ineffective in fighting a gasoline fire.

If the outdoor temperature is below —18°C
(0°F), don’t try to start the engines without
first heating them. If they still have enough heat
left from the previous flight to indicate any
cylinder-head temperature at all, this pre-heat-
ing should not be necessary.

Pre-heating engines can take as long as three
hours, depending on outdoor temperatures and
equipment available. The colder the weather,
the sooner you start this process, if you want
to fly on schedule. .

Use hot air blast heaters, Type D-1 or F-1, if
they are available. Be especially careful in
using makeshift heaters. Open flames are par-
ticularly hazardous because gasoline is vapor-
izing from the oil and coming out of the engine
breathers. But, whatever type of heat you use,
take care to protect all rubber and fabric-
covered hoses from temperatures above 121°C
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(250°F). Use an asbestos baffle or metal sheet
for this purpose.

17. Starting. As soon as the engines are
warmed externally, your first step is to unbut-
ton and loosen the engine covers. Then, when
you have made sure the ignition switch is OFF,
the mixture control is in IDLE CUT-OFF posi-
tion, and the throttle is wide open, have a mem-
ber of the ground crew hold the duct from the
hot air heater in turn to each outboard car-
buretor air intake in the leading edge of the
wing. At the same time, see that someone else
holds a board cover tightly over the inboard
carburetor air intake of the engine that is being
heated. This prevents the hot air blasts from
going in one intake and coming right out the
other.

While the hot air is being directed into the
outboard carburetor air intake of each engine
in turn, have other crew members turn the
engine over by hand through at least 6 revolu-
tions. This heats and dries the spark plugs, the
induction system, and the inside of the cylin-
ders.

As soon as the preheating of both engines is
complete, remove engine covers.

In cold weather starting:

Use an external battery cart, by all means,
if one is available.

Underpriming causes more difficulties than
overpriming.

The time required for adequate priming va-
ries from 5 to more than 30 seconds, depending
on the outdoor temperature.

After the primer has been held on for the
usual length of time while energizing the start-
er, you may have to keep on priming the engine
after the starter is meshed until the engine
runs. It may even be necessary to run the en-
gine on the primer until it is firing on all
cylinders.

If backfiring occurs, the engine is under-
primed. On the other hand, a sure indication of
overpriming is gasoline dripping from the ex-
haust stacks. If you overprime the engine, keep
the mixture in IDLE CUT-OFF and keep the
throttle at least 34 open. Keep turning the en-
gine over with the starter. It will probably
start in a matter of seconds.
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18. Warm-Up. Follow normal procedure, ex-
cept when extremely cold temperatures make it
necessary to dilute the oil further. This is an
emergency procedure, to be used only when
lack of time prevents a normal engine warm-up.

19. Carburetor Heat. Use it during warm-up,
on the ground, when outside temperatures are
—4°F (—20°C) or below, to help vaporize the
fuel. Use it also on the ground when conditions
are favorable for carburetor ice to form. But
be sure to turn off carburetor heat before
takeoff. It is either fully on or off. There is no
halfway between point. If left on, it overheats
the engines, causes loss of power, and will
probably produce detonation.

20. Accessories. Check operation of de-icer
boots, cowl flaps, intercooler flaps, and other
accessories, in the normal manner. Make sure
the hot air heaters are off prior to takeoff. They
may be turned on after the plane is airborne.

Cold Weather Takeoffs

When you are ready to take off, check to
make certain there are no mooring lines, heater
hoses, or other entangling devices attached to
the airplane. Then taxi slowly to the end of the
runway. Be as cautious as if you were driving
an automobile on ice.

If there is enough fresh snow to cover the
runway, have a ground crew member drive a
truck up and down the runway several times.
This packs the snow slightly in your takeoff
path and outlines the runway so you won't
wander off it.

If any covers have been left on the wings,
horizontal stabilizers, or elsewhere, because of
precipitation, remove them at the end of the
runway, before engine run-up.

If your propellers are likely to ice up, turn
on the anti-icing control for at least a minute at
low engine rpm just before takeoff.

The rest of the pre-takeoff check remains
just the same as if you were in California, ex-
cept for the chatter of your teeth.

Always use 14 flaps in takeoffs on snow or ice.
You want to be airborne as soon as possible, for
snow can stretch a takeoff roll to twice its nor-
mal length.

Once the plane is in the air, turn all hot air
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heaters on immediately. If you need to use the
windshield de-froster, and you're flying a
P-61A, fasten the de-froster hose in a position
where it'll do the most good. In the P-61B’s,
the windshield de-froster is built in and the
control is located on the panel behind the con-
trol column.

Flight Instructions

In flight, operate the landing gear system oc-
casionally to make certain it is not freezing in
the UP position. Make the first check shortly
after takeoff. Also operate the gun turret from
time to time to prevent it from freezing in one
position.

If one vacuum pump of your de-icer system
fails, the system is built to work effectively on
the other. If both pumps fail, or a leak in the
line prevents the de-icer boots on one wing
from inflating, shut off the de-icer system com-
pletely.

Landings

When landing on ice or snowy runways, come
in with flaps extended fully. This not only in-
sures the slowest possible landing speed but
shortens the landing roll considerably and gives
the brakes less to do.

Always land as nearly into the wind as pos-
sible. Crosswind landings are more hazardous
on slippery surfaces.

An unbroken expanse of smooth, undrifted
snow is as deceptive as calm water to the pilot
who’s planning to land on it. He can’t tell how
high he is above the surface. Consequently, un-
less grass or weeds stick up through the snow
and give you a natural depth perception gage,
have it understood with the ground crew that
if snow falls while you are away on a mission
they must drive a truck up and down the run-
way a few times after the snow stops falling. In
addition to outlining the runway for you, these
tracks provide just enough of a break in the
surface of the snow to enable you to judge your
height above it when coming in for a landing.

It is obvious that you must use your brakes
cautiously in landing on a slippery runway. The
safest procedure is to apply and release them
several times rather than to apply steady pres-
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sure. The wheels lock easily on slippery sur-
faces.

Afterflight Procedure

When the airplane once more is in the park-
ing area, stop the engines and prepare it for its
next flight in the normal manner. However, in
cold climates, where high winds are frequent,
all planes which stand outdoors must be
moored. See that the ground crew doesn’t neg-
lect this. Park the plane on pine boughs or can-
vas, to prevent tires from freezing to the
ground. In addition, in order that the plane can
be made ready for another flight in the shortest
possible time, place covers on all surfaces which
collect ice and snow. See that the tail booms are
covered as well as the engines, propellers,
wings, and horizontal stabilizer.

After the brakes have cooled, you can set
them for parking without danger of having
them lock in that position.

Protection of Personnel

Arctic flying is much more than a matter of
knowing how to prepare a plane for flight in ex-

treme cold, and how to operate it. You’ve got to
know how to prepare and protect yourself for
living and flying in sub-zero temperatures.

Sweating, for instance, is always dangerous.
If your feet or other parts of your body tend to
perspire, make sure both your clothing and
body are absolutely dry before you go out into
extremely cold weather. Under such conditions,
ice forms in damp clothing and moist parts of
the body freeze almost immediately.

Wear electrically heated clothing only under
fur-lined flying suits and while flying. This is of
great importance. If you have to bail out, or
make a forced landing, electrically heated suits
alone provide absolutely no protection against
the elements. Furthermore, these suits are de-
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signed to be worn only as a complete unit, in-
cluding gloves and footwear. Wear them only
under conditions when they are necessary.

Don’t use them as pajamas or play suits. The
heating element woven into the cloth is delicate
and breaks if abused.

The temperature of an electrically heated sdit
is controlled by a rheostat at the point where
the suit plugs into the plane’s electrical system.
Regulate the temperature of your suit so that
you never feel more than comfortably cool.
Sweating absolutely must be avoided.

Wear the right clothing and enough of it at
all times. Spring is the most dangerous time of
the year, so far as freezing your body goes. The
sun shines brightly and the temperature out-
doors gets up as high as 25°F during the day.
But as soon as the sun goes down, even though
many hours of daylight remain, the tempera-
ture drops rapidly. It may get as cold as 50°
below zero (F) during the night.

Always wear face masks when the tempera-
tures are extremely low.
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For instance, you start with point F, where
you've already obtained .your desired power
setting, and move down the dotted blue line to
point E representing your plane’s gross weight
(29,000 lbs.).

From here, move diagonally to point D. Here
again, you can read your calibrated IAS (192
mph). Then, by moving vertically up to the
density altitude line (point C), you find that
your TAS will be 225 mph. You find this out
by noting that point C is halfway between the
solid, light, curving lines representing 220 mph
and 230 mph TAS. :

Suppose, with all other conditions remaining
the same as in the problem already given, you
are flying a P-61 with wing tanks attached.

You were told, on Page 51, that the plane
loses about 10 mph IAS for each pair of 165-
gal. tanks attached and 20 mph for each pair of
310-gal. tanks. You now can prove that state-
ment by referring to the small correction graph
in the lovrer lefthand corner of Page 114.

Point C on the base line, is the same as Point
C on the big chart. In other words, it represents
192 mph IAS, which you found you must main-
tain to achieve 225 mph TAS.

Move up the dotted line from point C on the
correction graph to the solid diagonal line rep-
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resenting two 165-gal. tanks. Then, move hori-
zontally to the left until the dotted line inter-
sects the left edge of the correction graph. It
intersects that line at 182, an IAS just 10 miles
slower than you had before the wing tanks
were attached.

Now, look at point G on the big chart. By
referring to its position in reference to the light
diagonal lines representing TAS, you can
quickly find that your TAS has dropped to
about 212 mph.

Of course, with wing tanks attached, you are
more likely to want to find out how you must
change your power setting to maintain your
original IAS to 192 mph than you are to want
to discover how much IAS you will lose if you
don’t change the power setting.

To work out this problem, first enter the lit-
tle correction graph at 192 on the vertical scale.
Move horizontally to the right until you inter-
sect the line representing two 165-gal. tanks.
Then drop vertically to the base scale. You in-
tersect it at 202 mph. That’s your new point C
on the big chart. Accordingly, with point C
shifted 10 points to the right, the relative posi-
tions of points D, E and F also will change. And
you can readily read the new power settings
and fuel consumption required.
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Flame Damping, 7

Flight Instructions (Arctic), 109
Flight Instrument Check, 45

Form 1-A, Impgrtance of Checking, 35
Fuel and Oil System, 14, 15

Fuel Consumption, How to Check, 88
Fuel Pressure, Allowable, 11

Fuel Pressure, Desired, 11

Fuel Pressure, Minimum, 11

Fuel System Failure in Flight, 103
Fuel Transfer System, 16, 17

Go-Around Procedure, 66

Gun Camera, 21

Gunsight, Pilot’s, 21

Gun Sight, Pilot’s, 21

Gyros, Importance of Uncaging, 49

History of P-61’s Design and Manufacture, 5, 6,
7

Headsets and Throat Microphones, 27

Heating and Ventilating System, 26

How to Get Back on Course, 88, 89

Hydraulic System Failure, What to Do in Case
of, 101 '

Hydraulic System, Operation of, 24, 25

Hydraulically Operated Equipment, List of, 25

Icing Conditions, What to Do in Case of, 51
IAS to TAS, How to Change, 88
Instruments, Location of, 18, 19, 20
Interception, How to Figure, 94, 95
Intruding, Character of, 78, 79

Lambert Conformal Map, How to Use, 89
Landing, Belly, 101, 102

Landing, Cold Weather, 109, 110

Landing, Crosswind, 63

Landing, Full-Flap, 58

Landing, Night, 65

Landing, No-Flaps, 101

Landing, Normal, 56, 57, 58

Landing, Power-Off, 60

Landing, Short-Field, 61

Landing, Single-Engine, 64

Landing Gear, Emergency Operation of, 101
Landing Gear, How to Check Position of, 25
Landing Gear Warning Horn, 25

Level Flight with Wheels Down, 56
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Magneto Check (After Warm-Up), 44
Maximum Performance, 72
Mercator Projection, Facts to Learn About, 89
Miscellaneous Equipment, 30
Mixture, Advice on, 43
Navigation, Pointers on, 87, 88, 89
Night Adaptation, How to Accomplish, 81
82
Night Adaptation, How to Preserve (in Flight),
Night Adaptation in One Eye, 81, 82
Night Binoculars, Use of, 22
Night Checks and Inspections, 40
Night Navigation, Pointers on, 89, 90, 91

Oil Dilution of Engines in Arctic, 106, 107
Oil Pressure, Desired, 11

Oil Pressure, Maximum, 11

Oil Pressures, Minimum, 11

Oil System Failure in Flight, 104
Oil Temperatures, Advice on, 71
Oil Temperatures, Desired, 11
Oil Temperatures, Maximum, 11
Oil Temperatures, Minimum, 11
Oxygen, Emergency Use of, 27
Oxygen, Normal Use of, 27
Oxygen System Failure, 105

Preflight Check (Arctic), 107, 108

Pre-landing Check, 57, 58

Pre-starting Check, 36, 37, 38, 39

Pre-takeoff Check, 48

Prohibited Maneuvers, 72

Propeller Check (After Warm-Up), 44

Propellers, Description of, 13

Propeller Feathering (Emergency), 103

Propeller Feathering (Practice), 102

Propellers, Fixed Pitch Operation of, 13

Propeller Gear Ratio, 11

Propeller Unfeathering, 103

Protection of Personnel (Arctic), 110, 111

Pyrotechnical Equipment (Very pistol, Signal
Cartridges, Parachute Flares), 30

Radio (Absolute) Altimeter, How to Use, 86

Radio Compass, How to Use, 85

Radio Equipment Pilot Must Know How to Op-
erate, 83, 84

Radius of Action to Alternate Base, How to
Estimate, 93, 94
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