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efore they could reach
em down as they

born for the cepting enemy bo
t American their objective,

The plane you will
job it has to do. The P

airplane designed and and fight at their bases. But it was
night.
Though for sec asons the Army Air
Forces did not let th know there was
such a plane ' 9, 1944, when one

flew over the eles Coliseum at an cifications, the new night
Army-Navy isted in drawings as fighter e excellent radar equipment
. and exteQsi io installations of other kinds.

of that tragic year, a It mus flight but able to land at slow
ly visible runways. It must be
euverable but exceptionally stable,

ciden ericans needed in the way of would need to fly for long periods
armam 3 been an anxious observer S oR instruments, without having to make
during attlgfof Britain. High on the list ualcorrections. Most important of all, it
of require he compiled was a night m e extremely heavy firepower, enough
fighter. He had watched the British make ertain of blasting an enemy plane out of
valiant use of converted pursuits and light the sy in the crucial few seconds of night
bombers in trying to defend themselves against ception.

night raiders. These planes were not adequate is night fighter also had to have adequate

What was needed was a new type of ai.rpﬂni ommodations for extensive equipment, and

It should be able to prowl in the dark, r- ces for a pilot, gunner, and radar operator.
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It was to be designed around the Pratt &
Whitney R-2800 engine, then new, or the
Wright R-3350 engine. Both of them are radial
air-cooled engines of about 2000 horsepower
(Hp).

When the P-61 finally emerged from the long
ordeal of ereation through which every airplane
rmust go bhefore Army or Navy acceptance, it
had two 2000 Hp engines and two tail booms.
This was one design. There was another with a
single tall. The Army decided the less conven-
tiemal morlel wan superior,

(fficinls of Northrop Alrceraft, Ine., which
tnnilds the P61, flow East in November, 1940,
ferr initinl comferences about thoe first real night
fightar plane. As a result of these talks, the
rriginml designs were made, Aganin there were
rembarenens, and changes, A wooden mockup
whs it Twenty six experts from the U, S,
Arrery wnd Navy and from the Royal Alr Force
viwitad the factory and inspected the mockup,
‘Thare yura inore changes an 8 result, Wind-tun-
rote) truilaly weres made andd tested, At last, the
tisit layrnite were agresd ypon and lixed, Then,
fwebeor y snginesesrs in grotips went to work on the
variesns parta of the plane which were their
st iia)hien wntrols,  electrical
aullen, landing
(roup set out
mild be forced
oup soon began

arinament,
stftiipettistsl, reaw g
grnr, and sy forth
bey talt uliabe the Jonds
by rithatandd in Migght .l

‘"

i nlrosn
e J 6l

testing sub-assemblies to make sure they were
strong enough to carry their design loads.

The manufacturer received an order for two
XP-61 airplanes on January 30, 1941. These
were the two experimental models the AAF
Materiel Command customarily orders when
considering the purchase of a new airplame
Normally, when the experimental mode

Y or service test order is given. Th
for 13 airplanes plus one static test
13 Y's go to the Army Air Forces fo
under service conditions. The stati
no engines or instruments. It cops
load-carrying structures. It is
Field, where it undergoes
tests to find out how strong it 4
will ultimately destroy it.
However, the XP-61 }gok
Furthermore, the night N&s urgently
needed. So Army Air Fotces offtéials decided
to take the risk of de m their usual
procedure in acquiring a new lane. An or-
der for the Y series of service test P-61’s was
awarded 38 days aft order. The first
production contrac for hundreds of
P-61's, was signed o ary 26, 1942, even
before the first e ental model was flown.
That first expériment&l model was finished
May 8, 1942, It inted a shiny black, with
red serial n d red inspection door

4
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markings. Within a few hours after it was
wheeled from the experimental department
onto the main assembly floor at the factory,
workers had christened it the Black Widow.

Like the deadly spider for which it was
named, ' the Black Widow lurks in the dark,
attacks unseen, and cuts down its prey with
powerful venom. Its four .50-cal. machine guns
and four 20-mm. almost certain
death at any enemy wlfich com&8 within range.

P-61's are in actic
Europe. They made 32
France. On their
out four German

downed a Messerschmidf 110 after a 23-minute
battle at such e planes sideswiped
each other. a P-61 pilot boasted:

nal in design, except
iler-type ailerons, and

and at the exceptionally slow
lhe airplane can land at less

the ailerons usually are placed. Therefore, the
engineers had to design a new type of control
to take the place of the aileron. What they di
was to create a curved spoiler plate hing

along the upper surface of the wing. W
holes in it to lighten its weight. It exten
the outer two-thirds of the outer wing. In

RESTRICTED
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tion, on the P-61A thef® is a
about 40 inches long, whi
aileron both in shape ovement. One au-
thority on airplanes calle spoiler type
aileron control “the aileron control of the
future.”

Non-adjustable s

on the elevators
reduce control force ally at high speeds.

There was o ment specified for a
night fighter -61 has not yet met
satisfactorily: ping of the engine ex-
hausts to el w in the dark. There
have been pts to solve the problem
perfectly. ¢ still being made and un-
doubtedl er will soon be found. At the
present e ever, the flame damping is
esents the best compromise to
damping and good service-
xhaust stacks and jet exhaust.

ots, both American and Allied, who have
-61 generally are enthusiastic about
lane. The only major unfavorable com-
s been that the P-61A does not have
igfit range. That criticism is being met by
ipping the airplane with external wing racks
le of carrying gasoline tanks in various
binations up to four 310-gal. tanks. These
e racks can carry four 1600-1b. bombs, if
ey seem to be more important at times than
e approximately 1800 extra miles of range

trim tab,
ike the usual

date n
abili

s
0
' which four 310-gal. tanks of gasoline provide.
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Other changes built into the P-61B include:
1. Mechanically operated main landing gear
doors, in place of the A model’s hydraulic ones.
2. Bigger and better heater units for the crew
nacelle.

3. Automatically operated lower engine cowl
flaps, oil cooler air exit flaps, and intercooler
flaps.

4. Night binoculars.

5. A main landing gear down-lock emergency
reledse. The pilot now can trip the down locks
in an emergency, even with the entire hydraulic
system out.

6. A safety latch on the main landing gear
hydraulic valve handles. This eliminates the
possibility of tripping the gear on the ground.

7. Oil tanks in the engine nacelles instead of
the outer wings.

8. Taxiing lamp added to landing gear strut.

9. Built-in fire extinguishing system.

10. Natural position trim tab controls. These

rudder and elevator tab controls operate in the
same plane as the change of trim desired.

ey L”“”[L NERSIFY.OF MICHIGAN —— -

11. An absolute altimeter.
12. A new gun camera (N-6).

13. Cannon chute ejection doors are bein‘
eliminated. The cannons no longer can jam be~ |
cause the ejection doors fail.

14. The aileron tab is being removed entirely.
The Army requested this change, for it feels A
there is not sufficient need for a laterz R
ming control.

The Black Widow is still painted
as she was when the first experime odel
won the name which the plane . The®¥ is
an excellent reason for this. YM E
dull black would be harder to seg ight. 5
ually, dull black looks almost
light beams. However, whe
white pointers pick up a
they bounce right off it. It i
to see the plane.

When the Black W es to the night

sky, sticking her long nd§e in hatever trou-
ble lies there, she is ha e, hard to hit, and

hard to beat.

Original from



SCRIPTION @

This is how differs from the P-70: server (R the P-61 remain the same as
In the fifstipi: has two tail booms and in . In the P-61, however, a gunner is
looks like sbstuffed P-38. It has a larger a operate the turret.

and rq@mi pit than the P-70. Its combat ot bomb bay tanks (P-70) or external
g 8000 to 10,000 lbs. heavier. (P-61), the two planes are similar

Its wing span feet, compared to the P-70’s i and endurance. In speed, the P-61 has

61 feet. Its length (nearly 49 feet) is only 1 ft. e over the P-70 at all altitudes. The P-61

longer than the P-70. It feels heavier than the climbs much faster than the P-70, espe-
cl

P-70, but is actually much more maneuverable above 15,000 feet. The arrangement of
in flight, smoother and more stable.
The relative positions of pilot and ra

truments and controls in the P-61 is quite

.0\ erent from that of the P-70.
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You already know the wing span and length
of the P-61 and the fact that it has two engines,
two tail booms, and two vertical stabilizers. It
is ann all-metal, midwing monoplane with tri-
eyecle landing gear. The main landing gear re-
tracts 1o the rear and into the engine nacelles
by hydraulic pressure. The nosewheel retracts
hydraulically into the forward part of the crew
nacelle, The P-61 has a stressed-skin, 2-spar,
cantilever wing. You can get at the interior of
the wing through removable doors.

10

The pilot and gunner enter their forward
compartment by a ladder attached to the front
entrance door. That’s located in the nosewheel
well. The door has a latching handle and opens
down. To close the door, first step on the rod
that folds the ladder. Then pull the door up and
turn the latch to secure it.

The RO enters his compartment by
of a ladder attached to the rear entramce
in the bottom of the crew nacelle. He
door by pressing a large red butt the“Bot-
tom of the nacelle just forward of ]
tail cone. When he pulls the door
it closes securely as it latches.

There are dual hydrauli
on each main gear wheel of the
vide twice the braking surfage
consequently, are much mort

ate. There is an emer# alreprs
which you can use if the sys

e system
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Engines

The airplane has two 2,000 Hp Pratt & Whit-
ney engines. They are 2-stage, 2-speed, super-
charged engines, designed to operate on Grade
100-130 fuel omnly. These engines are either
Model R-2800-10 or R-2800-65. The difference

lies in the magneto and ignition systems.

RATIO

Compression ratio

Main blower gear ratio

Avxiliary blower LOW gear ratio
Auxiliary blower HIGH gear ratio
Propeller gear ratio

.500
OIL PRESSURE ' @
Desired, at at 60°C 75-80 psi
Maximum, om at 60°C 90 psi
Minimum, gl rated rpm/at 100°C 75 psi
Minimum, af2100 rp#t at 85°C | 60 psi
Minimu 00 fpm at 85°C 50 psi
Minimum, 25 psi

Q

ATURES \
40°C

keoff and flight
60°-75°C
el flight

85°C

PRESSURE
@ 16 psi
15-17 psi

RESTRICTED 11
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Water Injection

The actual fuel mixture which the P-61 uses
at maximum power is too rich. This is necessary
to keep the engines cool. If the mixture were
leaned to best power, the maximum horsepower
would increase about 15%. The engines, how-
ever, would burn up quickly.

By using water injection you accomplish
nearly the same result with no harm to the
engines. The cooling lost in leaning the fuel
mixture is made up for by the water vapor
added. In water injection, water containing
about 30% alcohol to prevent freezing at high
altitudes is actually mixed with gasoline before
it enters the engines.

To operate the water injection feature of your
plane, first push the throttles wide open. In
the wide open position, they turn on a water
pump in each engine, though the water pres-
sure does not yet rise above its normal 3 to 5 psi.
Just forward of the throttles there is a small
lever. This lever is a switch that turns on the
water supply to the engines and at the same

WATER
PRESSURE

time leans out ture. When you have
pushed the thrg@ttles e open, flip the lever
to the left wi r thumb. With the water in-
jection featurg.i the water pressure gage
ockpit should now register
supply becomes exhausted,
be suf® WOl the water injection system.
It is not ical, though it is possible, to
injection system while the plane
rouhd, for to do so you must open
ide. You can test it in the air,
ithout worrying about blowing
s into a scrap heap with your prop
n altitude where you can get military
” Hg. manifold pressure and 2700
ater injection, if it’s working properly,
es your manifold pressure to 60” Hg. and
u can definitely feel the plane accelerate.
Aiver use water injection for more than 5
sinutes at a time. Remember, it’s your war
emergency power. Save it (and the engine) for
ar emergencies.

b
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This type of circuit breaker is designed to
carry extremely high loads when you hold the
button in. By making careful use of this feature,
you may set the propeller blades at a satisfac-
tory angle in spite of a damaged or overloaded
propeller circuit. But don’t hold the bu in
except in an emergency.

Fixed Pitch Operation

system may become damaged sg
teries won't charge. If this hapg
to save the current normdli
the propellers at constant speeé ore valu-
able use in keeping the r :

Propellers

The P-61 engines operate two Curtiss electric,
full-feathering, 4-bladed propellers, 12 feet 2
inches in diameter. The angle of the propeller
blade is controlled automatically or manually.
Normally, you control the propellers with the
automatic constant-speed system. This system
keeps the engines running at a constant speed,

after you've set them, ou must re-set them
. When a circuit
breaker ope f an overload on the

you know, with the propellers
h, you must increase the engine
whenéVer you want to climb, and decrease
ou want to descend. To do this, hold
ropéiler selector switch either in the DE-
or INCREASE position until the de-
is reached. Remember that the selec-
or switch is spring-loaded. As soon as you let
it g8y it snaps back to the FIXED PITCH posi-
on.

ever, under any circumstances, take off in
a P-61 with the propellers at fixed pitch. Never
and with them at fixed pitch, either, except in
an emergency.

, it is essential, in this
the circuit breaker to at

it
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. ." sired, but it is customary to use the

Fuel and Oil System ight-hand tanks for the right engine, and the

The P-61 has four self-sealing fuel tanks built left-Hand tanks for the left engine. There is a
in the wings. The total capacity of these e which tells you how much fuel there is in
is 630 U.S. gals. (522 Imperial gals.). Each ou tank. All built-in fuel and oil tanks on the

board tank holds 200 U.S. gals.; each i d e are filled from the top of the wing.
tank, 115 U.S. gals. You can use fuel an Each tank has an electrically operated, 2-

14 RESTRICTED
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- speed booster pump which you may use to sup- ines.
ply fuel to the engine-driven pumps. Normally, A crossfeed valve permits fuel to flow under
the booster pumps are not used while the air, p from one tank to another. Accordingly,
plane is cruising, unless fuel pressure igglow. ou can quickly transfer fuel from a damaged .
The booster pumps operate either in LQW tank to another tank.
HIGH position and, if the engine-driven pUSiips The P-61A has one 22-gal. (U.S.) self-sealing

fail, you may use the boosters to supply fffe oil tank in each outer wing panel.
- RESTRICTED 15
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When you have taxied to the end of the run- Here is an important precs
way and have finished your propeller and mag- reason, you have alterﬂ:l thals bn of any
neto check, take one more careful look around control since you made

e it h
the cockpit from left to right to make sure the look at it now to be certaififlyou returned it
plane is set for takeoff. to takeoff position.

Pay spec feéntion to the following points:
abs been set (in neutral positio r takeoff?

alves turned to the tanks you o Use (outboard
throttle lock tight enough to preve controls from

fuel booster pumps on HIGH?

r wing flaps set right? Set them re/you want them from

ion. Don’t jockey them around won’'t be even,
Il three gyros uncaged and se operly?
re your upper engine cowl flaps m the lower ones cracked
s your automatic pilot OFF?

Are your controls free?

&
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ARE YOUR GYROS

UNCAGED? In the course of a year, at a Southern
7 air base, four experienced pilots crashed

during night takeoffs within a mile and
a half of the end of the runway. Nine
men were carried to their deaths. The
pilots either had failed to uncage their
gyros or had not used them during takec
It is the practice of night fighter pilofs
both here and in England to go on insH
ments immediately upon leaving the
ground after dark. They continue o
struments until the planes have gai
least 1000 feet of altitude.

30 40”7\
MAMNIFOLD
ESSURE
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_,__f
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In a P-61 make the best and smooth- soon as&oufhave gained a speed of 100-110 mph

est takeoff g Y5 flaps. After obtaining the IAS, it i off the ground.
control to igfion for takeoff: ding gear as soon as the plane is
Dﬁ' the'ground. Level out long enough to

1. Turn on to way. Open both throt- saf
: g. against the brakes to clear ' itical single engine speed (110 mph
ines. ase the brakes and smoothly 28,000 1bs. gross weight).
apply 2off throttle (54” Hg. manifold tical single engine speed is the slowest
pressure) le engines. Keep the plane which the rudder has a safe margin of
straight during its run with the rudders. trol over the unbalanced thrust of a single
By the time you have opened the throttles gine at maximum power. So long as you
to 54” Hg., the engines should be turning up ve critical single engine speed, you are able

2700 rpm, the plane doing at least 50 mph, an to fly or land the airplane in the event one
you may raise the nosewheel off the grgund. gine fails.
The plane is then in a flying attitude .(;\ Never begin your climb until you have at-
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tained this essential speed.

Raise the flaps as soon as possible after at-
taining critical single engine speed and 500 feet
altitude. The flaps may not lock in the up posi-
tion if they are raised at over 175 mph IAS.

Turn off booster pumps, unless you are going
to climb above 15,000 feet, or unless the engine-
driven pumps will not maintain 15-17 psi. If
they won'’t, land and find out what the matter is.

You normally maintain an indicated airspeed
of 165 mph, up to about 20,000 feet, while climb-
ing. If you make long climbs at lower IAS you
overheat the engines, except in cold weather.

NORMAL TAKEOFFS (Without Fiaps)

LESS THAN 30,000 LBS.

o gt thg'most out of your airplane,
p it in trim. This is especially
ent flying. As a night fighter
ou will be flying on instruments
e time.
eoff, improperly set trim tabs can
: ss of control. During flight you can
work yourself to death if you do not use
trim tabs.

The P-61 trims as easily as the P-
There is only a slight torque effect noti

&

Above 20,000 feet, while climbing, you may
reduce your IAS somewhat, varying it accord-
ing to the oil and cylinder head temperatures
registered. Never allow the oil temperature to
rise above 100°C or the cylinder head tempera-
tures to exceed 260°C. ;

In a short, rapid climb, you can obtaij
imum rate at an IAS of 140 mph with
tary power (54” Hg. and 2700 rpm), Ke ey
ber, this is for short climbs only.
emergency use. Lower IAS ang
cause oil and cylinder-head temipé
rise swiftly.

The P-61 makes a nice ,

provided the gross w )€
must raise the

Above that weight, use
Without flaps, howe

takeoff than is

flaps.

nose. to a steeper angl
necessary during takeoffs

ping and diving. Consequently,
yali seldomiPset the rudder trim tabs more
° from neutral (zero) either way.
use the elevator trim tab to
ensate for any change of attitude or

gptiuse of the type of aileron used on
e P-61, the aileron trim tab is prac-
y unnecessary and has almost no
effect. Accordingly, beginning with the
-61B, it has been eliminated.

RESTRICTED
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ICING CONDITIONS

Icing conditions are more likely at night than pressure is registe a of the automatic
in the daytime. If carb qir temperatures blower regulator.
warn that carburetor during en- Keep the inte rs closed as much as
gine run-up and taxii throttle set- possible, unless carburetor air temperatures are
ting put the carburetc ol ON. Leave above 32°C. intains carburetor heat
it on until the car smperature rises when you're or HIGH blowers.
to at least 40°C. cing is possible, turn the
ontrol on full for approxi-
ute at low engine rpm just prior
ibutes the anti-icing fluid
over ngth and breadth of the blades
before agfually encountered.

d ge, “An ounce of prevention is
d of cure,” is especially true in
propeller ice. If your propeller blades
0 y coated with anti-icing fluid be-
take off, ice never has a chance to
: the other hand, once the ice has
trol ON long¥@gnough to remove the ice, and , it is practically impossible to remove it
then turn it OFF. If icing conditions persist, the leading edges of the blades, especially
you may keep on using carburetor heat. near the tips.

Warning of the presence of carburetor ice i ever use the de-icer boots during takeoff or
given by a drop in manifold pressure wh landing, no matter whether ice is present or
you're using NEUTRAL blowers. In the% ot. They play nasty tricks with your stalling
blower positions, no such drop in speed, for they act as spoilers.

RESTRICTED

turn the carburetor heat con-
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SINGLE ENGINE FAILURE ON TAKE&
ge

You already know that a two-engine airplane

can be flown and landed safely on one engine
so long as you know how to do it. Fortunately,
the P-61 performs unusually well on one en-
gine. But don’t be overconfident, just because
the plane you are flying is exceptionally con-
trollable. It is always hazardous to lose an en-
gine during takeoff. You've got to know what
to do. These are the basic rules:

1. If you are carrying wing tanks, drop them
as quickly as possible. Do this first, whether an
engine fails while you are still on the ground or
after you are in the air. You don’t want to make
a crash landing surrounded by 1200 extra gal-
lons of gasoline. For obvious reasons, if you are
carrying bombs, drop them (unarmed) too.

2. If one engine f the plane has left

the ground, cut power

8 fails in the air, but before the

ained critical single engine
speed, cut the power on both engines and land
~ straight ahead. Obviously, if the wheels have
already been retracted, you will make a whee
up belly landing. If the wheels are still do
and there isn’t enough runway left for

make a normal power-off landi
wheels up in a hurry!

b&'p“ or 20° in

after one en-

4. Never try to turn
attempting to land straigh
gine has failed durmg takeoff.

1 ails in thealr aftercntlcal

‘ ABLE ON PAGE 66
D CRITICAL SINGLE ENGINE
EEDS AT VARIOUS

LY WEIGHTS
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CROSSWIND
TAKEOFFS

You find little difficulty in taking the P-61 off
the ground in a crosswind. Just be especially
careful to keep it going straight down the run-
way. You normally do this with the aid of a lit-
tle rudder on the downwind side, at the same
time rolling your ailerons slightly into the wind.
In very strong crosswinds, use a slight lead on
the upwind throttle for additional control.

el ll me (50-60 mph),
2els solidly on the run-
nlenty of speed for

plane smoothly and

Raise the nose a
but keep both
way until you have attainéee@
takeoff. Then pull the

A1)
A1l

soon as the airplane is off the ground, raise
the wheels and crab into the wind to avoid

\ ifting off the line of the runway.
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SHORT-FIELD TAKEOFFS

Suppose you are on a ﬁeld pltted Wlth bomb 5. Release the br your run, but
holes. You must get off the ground as soon as keep the nosewheel e ground as long as
possible. However, we’ll_assume there are no you can while pickin ed.
obstacles to clear. The ff the ground and take
to pick up altitude qui i

takeoff manifold water 111]
e brakes. horsepow

em to increase the engines’

pressure (54” p you get off sooner.

TAK FS OVER OB

Fields bordered by obstacles generally are

also short. To take off under these conditions,
follow the procedure of a short-field takeof wheels and climb steeply until you have cleared
obstacle. Then level off to gain speed

with the following exceptions: v \ ~ ; .
54 RESTRICTED

ake off at the last possible moment.
After getting off the ground, raise your
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NIGHT TAKEOFFS

Before you fly a P-61 at night you must
really know your cockpit. You must be
able to tell by touch whether the controls
are correctly set and be able to reach ac-
curately for levers without hesitation.

Always have a flashlight within reach,
in case the airplane’s electrical system
fails while you are in the air.

During your training period, it is not al-
ways practical for you to be completely
night adapted before flying. That is be-
cause you are going to fly a plane which
someone else has been flying. It should be
checked thoroughly before you take off.
You will probably do this with the aid of a
flashlight and, in the process, lose what
night adaptation you had.

In a combat areg kever, you fly your

you must be night adapted.
would . doubtless attract un
itors other than insects.
Under combat conditions, yo
usual pre-takeoff check by tout
use of fluorescent mstrué
absolutely certain your gymyinst
are uncaged and properly
After the normal run-up, your
plane with the flare path, give her the gun,
get off the ground, an n instruments
from the time you ar e until you
reach an altitude of a 1080 feet. Your
margin for error belo nearly nil.




RESTRICTED

LANDING

While approaching a field on which you plan
to land, but before you have entered the traffic
pattern:

1. Be sure your fuel valves are turned to the
fullest tank. Many an aggiglent has occurred be-
cause a pilot carele
instead of a full o
long flight. Make cert@i
tank you intend
the fuel from a

> on the downwind leg of the

heck the following:

y gear. Put it down at less than 175
si§ure it is down and locked. Check

your warning horn and the landing gear mch-

cator on the instrument panel. Also, look to se

if the wheels are extended. As the landing ge:

descends, the nose of the plane rises untll .

wheels are about half way down. Frofh K

point on, the plane’s nose drops and you have to
re-trim the elevators.
2. Cowl flaps. Gg
landing.
3. SYSTEM and Z
lic pressures.
4. Brakes.
mal.

5. Pro

you close them for

ATOR hydrau-
d indicate 800-1100 psi.

them™to see if they feel nor-

ase to 2400 rpm on the

O LEVEL FLIGHT
R/ With
Wheels Down

J

ou need about 25” Hg. manifold
bressure at 2400 rpm to maintain level
flight with wheels down at 150 mph IAS
and with a gross weight of 26,000 lbs.
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When you turn on to the approach leg, put
your flaps down, but never when the plane is
traveling faster than 175 mph IAS. As the flaps
go down, start rolling back on the elevator trim
tab, because the flaps make the airplane nose
down rather steeply. You can make a good,
smooth landing with %3 flaps.

At the average landing weight of the airplane
(26,000 1bs.), you should maintain an approach
speed of 105-110 mph IAS, and the ship should
be slightly nose heavy in trim, to avoid diffi-
culty if you have to go around. It is necessary
to use 10” to 15” Hg. manifold pressure to keep
the glide from becoming too steep. Don’t get
careless and let your speed drop too low on the
approach or in the pattern. The airplane will

You may use full wing flaps for
landing a P-61 any time you desire.
Bear in mind, however, that the ap-
proach is steeper in order to maintain
airspeed. Your flare out must start a
few feet higher, and it requires con-

lift over the first 24.

.

If you ha ed flying, taxi to the line
and park the airplane where the crew chief
wants it. He places the chocks and waits for

you to stop the engines. If the cylinder hea
temperatures are high, after landing, allow

a
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FULL-FLAP LANDING

probably not spin if it stalls, but you won’t have
enough altitude left to recover from the stall.
Start your flare out (breaking the glide)
smoothly and gradually at about 75 feet alti-
tude. Cut your power and land. The P-61
touches down nicely at 85 mph IAS. Keep the
nosewheel off the ground as long as possible in
order to lose speed without using the brakes.
Then lower the nosewheel and apply the
smoothly and evenly until the landi
completed. Avoid putting too much
the brakes, or you’ll skid the wheels
After you have turned off the
the plane to a stop, raise your v

trols to full INCREASE RPM :
vator trim tab for takeoff.

" to idle for a short time at 1000-1200
. Do this until the cylinder head tempera-
tureS drop below 205°C. Mixture must be
RICH, oil cooler flaps must be open, and
all cowl flaps must be open.
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How to Stop the Engines

To stop the engines, move the mixture con-
trol levers to IDLE CUT-OFF and slowly open
the throttles all the way. Turn the ignition
switches OFF when the engines have stopped.
Turn off all the other electrical switches before
you leave the plane. Leave the mixture controls
in IDLE CUT-OFF and do not shut off the fuel
tank selector valves.

If IDLE CUT-OFF doesn’t stop the engines,
close the throttles, turn the ignition switches
OFTF and slowly open the throttles wide as the
engines quit. Have the IDLE CUT-OFF ad-
justed properly as soon as possible.

If the weather is cold, use your oil dilution
system before the engines are stopped and after
the cylinder head temperatures have dropped
below 205°C.

IF THE WEATHER
IS COLD USE YOUR
OIL DILUTION

SYSTEM
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fligcht controls before you leave the
ock by moving the lever into
n. Then gently move the ele-
njy'and rudder controls until you
in neutral.

e parking brakes if they're hot, or
anic later may have to take them apart

e airplane.

you and your crew walk away from
e after a flight, go into a huddle to see
ve found anything you should enter on
orm 1. If they have, put it down on paper
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POWER-OFF
LANDINGS

Y Qfmm 15 to full flaps on power-

din aturally, the greater the angle of
steeper the glide.

ays‘€lose cowl flaps in making power-off

gé and avoid letting your engines cool
°C. When throttles are opened to cor-
glide, open them smoothly and slowly
id giving the engines an embarrassing

gradually at 100 feet above the
level of the runway.

Your tendency during the first few power-off 4 ing spell.
landings is to undershoot the field by a wide an member your stalling speed is higher with-
uncomfortable margin. So be ready mtB out power and you touch down at a slightly

throttles to correct your error in judgment.\ her speed.
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power on and power off, and slow flying are the
basis for short-field landings. In fact, you must
be proficient in these three maneuvers before
you can make good short-field landings.

When you make a short-field landing: &

1. Establish a normal full-flap glidegwi

RESTRICTED
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powegy In to undershoot the field slightly.
2. gflold normal speed throughout the flare
out, th dually pull up the nose, increase
d go directly into slow flying. Do this
yoW are close enough to the ground to

n as the power is cut.
you approach the point where you want
cut the power. Since the airplane is
dy at the power-off stalling speed, you
can make the landing easily. You may use
imum permissible brakes, but do not skid
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of approach described con e of descent as you approach the

icab if you are landing over obsta approach path governs how high

an obs iof. pproaching over an ob- a d®iow far behind the obstacle the air-
stacle, e base leg so that you can pléne d assume this position.

a fai power approach, clear the the airplane approaches the ground, your

ouch the wheels as soon as pos- uld be the power-off stalling speed.
te of descent should not exceed 1000 feet

ute.

der the above conditions, you can cut
er as soon as the plane is close enough to
the ground for a safe landing.

Be careful not to drop in too hard as a result
of cutting power suddenly.

upon your judgment as in the power-off a
proach. Reduce speed according to the hei
of the obstacle.

Bring the airplane to a 3-point attitxde
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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 wingtoo low or crabbing
too much. It is easier
when close to the g
crab just enough to a

slipping. Any unco-
alse the stalling

of the approach.

making a straight path
d the only correction
g is the angle of crab.
moderate wind, use full
geb winds, use less flaps.

@ begins the flare out for land-
ing, low wing and straighten the
plane so theérélls 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 th
airplane headed straight after landing ar
cautious use of downwind brake, and s
use of the upwind engine.

needed on a

If theregi

RESTRICTED

UPWIND WING LOWERED

UPWIND WING LOWERED

INTO THE WIND



RESTRICTED

SINGLE ENGINE LANDINGS

The P-61 handles remarkably well on one en- have turned in on

pp#bach leg, and when

gine, but there are ce damental rules you are sure you to make the field.

which should be applj le engine land- more than % when

ing in any two-en u are going to reach the field.
of overshooting, lower

1. Make the turns affic pattern in
» e, if practicable.

It is entirely possib in the direction of

the dead engine, pro you know how to our approach as normal as
do it. Trim ' r straight and level : er, the airplane has the gliding
flight, leaving a rudder pressure on the amlined brick and full flaps and
side of the Be sure to keep your : ou may reach the field from
airspeed c a little altitude on the quite a roach. But put the plane on the

maintain critical single mp on the brakes, even if you're

engine tever airspeed you may iflg 15 h. Don’t hold it off. It is better to
have ak imum. ittle rudder pressure into your good en-

2. have made a careful pre-land- o trim the plane to fly hands off with
ing ¢ . You do not want to run out er on. This prevents a sudden large
of gas or e good engine. rudder pressure when you cut the en-

or landing.

hrough an error in judgment, you come in
too fast, go ahead and complete the landing
engine to make an emergency landing. Tell th n at 150 mph. Don’t try to go around on
tower the traffic pattern you plan to folbw. one engine, and run the risk of a stall near the

4. Lower the landing gear only after \ ound. The good engine may quit, too.
64 RESTRICTED

3. Follow thé normal traffic pattern, if pos-
sible. Under any circumstances, notify the con-
trol tower that you are coming in with a dead




By the time you first fly a P-61, you will have
flown at least 100 hours at night in a P-70. The
two planes fly much alike, except that the P-61
is smoother and more stable. It also lands
slower. Moreover, because of the P-61’s greater
flap area, the pitching motion is much more
noticeable when flaps are lowered. Don’t let this
so disconcert you that you plow a new approach
path through the tops of the trees.

Usually, you land without the use of wing
lights. If you use them, never lower these lights
when you’re flying faster than 140 mph IAS.
The normal procedure of night fighter squad-
rons is to land with the aid of a glide-path indi-
cator and the runway lights.

Make sure you know what the glide-path in-
dicator is and where it is located. It gives out
three distinct color bands of light. The landing

you make with its helpfis“sf@ilar to an instru-
ment landing. You ar @ to come in on
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the green band of light.

If the airplane approaches on W
band,itistoohigh:ifontheredm
n

low. Learn how to follow the gree
ing as near the center of it as
make contact with the ground
proach light. This insures cleari
in the approach path and le
way to complete the landin

Remember, you must hold
descent (about 500 ft. per

inu or the full
distance of the approach pproach the

glide-path indicator, an runway lights be-
gin to level out, decrease the d and start a
slight flare out. Then ease the airplane down to
a tail-low landing.

It is easier to
landings in the P-61
greater stability mal
it easy.
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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, accordi
the definition of T.O. 01-1B-43. Accordingl
is unlikely that it will be incorrectly loa

cept under unusual circumstances. &
you have any doubt at all about the ] -
dition of the plane, check the WEM
ance chart. Obviously, you sho )

gross weight and corresponding
of the plane you’re going to fly.

e

speed

RS

TABLE OF GROSS WEIGHTS AND CORRESPONDING CRITIC b
SINGLE ENGINE AND STALLING SPEEDS g
GROSS WEIGHT CRITICAL STALLING SPEED
CONDITION. OF SINGLE ENGINE (Flaps:Pull Doy, Wisiali
AIRPLANE (P-61B Weighs Approx. n, Rated Power (1600
350 Lbs. More) SPEED (CLEAN " G Bk Bmcii}
Without turret,
xtersal-win tanks 27,494 Ibs. 120 mp 75 mph
With gun turret and
wiﬂwu?i“xtern'ul :?ng Irlif::n"n 29,007 lbs. 12 78 mph
9 \
165-gal. ext 31,077 Ibs. @ 85 mph
';“:;‘5’,;,.‘.'::‘ 31,087 Ibs. 0 mph 85 mph
32,969 lbs. 3 mph 87 mph
165-gal. externa wing tanks 33,147 lbs. 133 mph 87 mph
With gun turret, ition, and four
$10-cal antemal whgtanks 37,091 1b 137 mph 95 mph
&6 RESTRICTED
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e considerably.
achute, and have the crew
e you all re-fasten shoul-

while you’re flying in daylight, and

you decide to ®, don’t wait until safety belts.

the last minu and gunner check to make
i entrance doors of the forward

have to do ' " ents of the crew nacelle are

the crew ' ' ‘ ' ed. Then, each one of you must

leave it on.
As soQmsas e decided on ditching, send

: ing time and position. Do this
before you hit the water. If it
bu don’t have to ditch the plane
@gan always cancel the distress call.

If the plane is carrying external wing tanks,
drop them immediately. If it is carrying bom
release them unarmed. Provided you have ti
fire all the ammunition in the plane. This
caution has double value. It prevents an
munition explosion on landing and at

rhead escape hatch. The gunner can

y blow away. Then, there is no
ep of jamming the hatches when you land.
of you can make a quick getaway the
the plane stops moving.

you have to ditch at night, turn off all
bright lights inside the plane as soon as it is
ible to do so. This helps you and the crew
to accustom your eyes to the darkness before
ou have to leave the plane.

Ditch the airplane while there is still enough
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fuel left to make a power-on landing. Under
power, you are sure of being able to control the
plane and flatten it out properly for a satisfac-
tory landing on the water.

Approach and Landing

As the airplane nears the water, try to find
out which way the wind is blowing on the sur-
face and about how strong it is. Watch the lines
of waves and note which direction they are mov-
ing. The wind is certain to be at right angles to
them, unless you are close to shore or over a

swift current. To be
direction, look caref
water in the trou

ssible IAS. Don’t lower

your landing gear. Put your wing flaps down
about %.

If only a light wind is blowing across the
swell, land crosswind and ditch the plane on an
upslope, parallel to the movement of the swell.
If a heavy wind is blowing across the swell, face
into the wind as much as possible and di
plane on an approaching upslope near ghe
If you are landing in waves or in a
set the plane down on the top o ave
swell, unless there is an excepti y
crosswind.

HIGH "VIND

protects the
helps absorb shg

the water with its tail
down. & slight jolt as the rear of the
airplane Nthen a severe jolt and rapid
stop as of it hits the surface. The faster
you eling when you strike the water,
the mo the impact is and the greater
the of having the plane collapse. Also,

in overly fast landing, the plane usually
bo This makes collapse all the more

Bnd your crew must release your safety

d climb out through the top escape
atches as soon as the plane stops. Inflate your
Ve ests. Pull your individual dinghies loose
rom the parachutes. Inflate the dinghies and
ggle into them. Salvage the parachutes if
ou possibly can, for sails, cover, and extra
ines. They come in mighty handy.
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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 wmg flaps.

system in landing.
EMERGENCY AIR
pit rail at your left,

bottle to enable you

to apply an brakes about six times.

If you have t e emergency air brake
system, ground crew bleeds the
lines aft and refills the storage bottle

| AL

® ®

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$ (
normal landing weight of 27,000 lbs.),
the main wheels on the ground
mph IAS. The plane’s nose will be
usual during the approach and 1
avoid hitting the ground with the t
during or after landing.

In making a landing withou
emergency air brake rathe 3
trying to build up brake press

ut

draulic hand pump. There any hy-
draulic fluid left. s
Emergency Operation of Lan Gear

In case the main hy 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 DO the hand pump se-
lector valve to SY , and pump as hard as
you can until the g gear wheels are
locked DOWN. |

If you can’t
sure for this p
method. Red

ild up €nough hydraulic pres-

: lane’s speed to 130 mph
ith the landing gear lever

nt that you have to land the P-61
ear up, follow this procedure:

have time, and other conditions per-
all the 20 mm. cannon ammunition.

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

3. Lower wing flaps all the way.
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4, Make your approach just above stalling
speed.

5. Pull the mixture controls back to IDLE
CUT-OFF. Turn the master ignition switch and
master battery switch OFF.,

6. Land at the slowest practical speed.

7. Take precautions against fire immediately
after landing.

flight, your brain

Propeller Feathering (Practice) “Feathering switc
As soon as you havg out prop-

erly in a P-61, thorofig d the cor-

rect way to stop and gines in flight,

with one engine ractice feathering the
propellers. Do

in an emergency. It's a
nce. In practice, you close
ine before you touch the
. In an emergency, you set
itch and then close the throt-

§ distincetion is important, first
learn the proper way to practice feathering, as
it is given just below. But study, too, the bo
on Emergency Feathering which appears o
the opposite page. Memorize so well t.l" pro

cedure given there that if an engine fa.i]\
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Engine Fallure During Flight
With one engine dead and its propeller wind-

milling, with military power on the other en-
E ME RG E N CY gine, and with rudder trim neutral, you can
FEATHERING 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 1
But you've got to do the right things qui
Under normal conditions, you

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

1. Setfeathering switch to FEATHER.

2. Close throttle. _ .
3. Move miixtire contial 5. IDLE cut the power of your good engine ge
W hipcad its mixture to AUTO RICH. Hw the
4. Shut off supply of fuel to the dead dead engine:
engine, 1. Set feathering switch to
5. Turn ignition switch OFF, after the 2. Close throttle.
propeller stops rotating. - 3. Move mixture contr -OFF.
If for any reason the feathering cir- 4. Shut off supply of fue
cuit fails to work, you can still place the 5. Turn ignition switch
propeller blade at the feather angle. Re- peller stops rotating. JS
turn the feathering switch to NORMAL
and hold the propeller selector switch

in the DECREASE RPM position until
the blade is feathered.

r the pro-

6. Close cowl, oil cool intercooler flaps.

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

Avoid violent maneuvers when you’re flying
on one engine. D steep turns into the
dead engine, unl u know exactly how.

Unfeathering the P

To return a propeller blade If Fuel System Fa

Flight
ils while you are in flight,

the position it
If a fuel p

1. Turn ignition sw while throttle re- the booster, ap should maintain enough fuel
mains closed. pressure t e engine running normally.
2. Put propeller lever in the DE- If the engi : owever, turn the fuel selec-
CREASE RP itio tor v?l another tank and restart it. In case
. both f koster pumps for one engine fail,

rol to AUTO RICH. turn the eed valve ON, switch the booster

5. Set g switch at NORMAL pum good engine to HIGH, and restart
Hold sel itch’in the INCREASE RPM ine.
position e speed reaches 800 rpm, ent that the fuel system on one en-
then re has failed because of a break in the line

ine has cooled while the propel- ine, first turn the mixture control for
»d, get the cylinder-head tem- gine to IDLE CUT-OFF. Turn OFF the
] 100°C at about 800 rpm before ster pump on the side where the break has

you increasedgngine speed. ed. Turn the selector valve OFF. If the
7. As soon as proper engine operating tem sfeed valve is ON, turn that OFF, too.
peratures are reached, put selector switch i Feather the propeller on the dead engine. Turn
AUTOMATIC. Adjust mixture, throttle, and e ignition switch for that engine OFF as soon
propeller control levers to the desired po as the propeller stops rotating. Fly the plane on

and engine rpm, \ one engine and keep a sharp lookout for fire.
103
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2. Turn selector valve OFF until the other
engine needs the gasoline.

If Oill System Fails in Flight 3. Turn booster pump OFF.
If the oil system in one engine fails while 4. Feather the propeller on the dead engine.
you are flying, follow this procedure: Turn OFF the ignition switch as soon as the
1. Turn mixture control for that engine to propeller stops rotating.
IDLE CUT-OFF. 5. Fly on one engine.

turn QE 8l supply for that engine and

fpettlé! Then, close the cowl flaps.

This may smotlfer the blaze. If that treatment

doesn’t work, dive the plane. You may be able
to blow out the fire.

In the event there is fire in a wing, turn OFF

all switches for landing and navigation li‘-xts.

Try to put out the fire by sideslipping. \
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If a fire breaks out in the crew nacelle, first
close all windows and ventilators. Then, if the
fire is in the electrical system, turn the master
switch OFF. If the blaze has started in a leaking
fuel or hydraulic line, shut off the valves.

Iﬁn a fire extinguisher immediately. It is

in fighting fires only as they start.

. /

Oxygen System Failure 2 //

m&! systems supply you and your gun- T
ner and RO with oxygen. Have it thoroughly
understood with them both that when one of
ﬁun finds his oxygen supply has failed or is
running low, he is to notify you immediately on
& im:erphone if he can. You will then descend

-'-'.---II-IIIIHII..
b
'l

'I
\

“
pL L TS e L LT T e
5
N SNy &
Sl o IN CASE Or ¢ GEN .0
crew members SYSTEM ALl E ¢
DESCENL QUICKLY TO
SAFE AL 'TUDE

14 ABD ‘...---
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|

{
\
\

/
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in cold weather would begin with
instructions. However, before you can
the P-61’s engines in Arctic temperatures,
il must be diluted. And this is part of the
afterflight procedure. It is done after landing,
the cylinder-head temperatures have
dropped below 205°C, and before you have

topped the engines.

vegbher theater of operations. It is
confusing andWalueless for pilots flying P-61’s
in mild climates. However, the information it
contains is vital to your safety and the efficienc
of your plane when you're flying in weath
that’s really cold. Je

Normally, a discussion of how to operate

106

chapter unless you are going @ arfe
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what like liquid air, freezing your flesh a few
seconds after contact.

You, as pilot, must check before every flight
made during winter and beyond the local area
of established Arctic bases, to make sure the
airplane contains a sleeping bag, emergency ra-
tions and matches, mukluks and woole
parka, and emergency kit for everyone

If you have to make a forced ing,
-~ your crew close to the plane afte '
conserves their energy and makes ue easter.

Never attempt to travel after a fofce g

There is danger of freezing your lungs if you
overexert in temperatures of —25°F or below.
Overexertion causes you to breathe more
deeply than usual. To avoid freezing your lungs,
if you unintentionally exert yourself enough
to start breathing deeply, put your head down
and breathe inside your clothing until you're
breathing normally again.

In extremely low temperatures, maintenance
crews must have light tent shelters or heated
nose hangars to enable them to work efficiently
with tools and equipmeant. They can insulate

ce living outdoors in the
e only two exceptions
u know exactly where you
p is within easy reach;

m that searchers probably

ve many days without food if
, and get plenty of sleep.

had previous e
Arctic in wintefl Ther
bof the airplane to this rule: w

handles with light c@rd.
Don’t touch any me
without gloves.
freeze to metal
freezing them is a p . will not rea
Avoid spilli e on your hands or You“c
clothing in s ; you re

"\\‘ -
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Absolute (Radio) Altimeter, How to Use, 86 ing

Acrobatics, Advice on, 73

Acrobatics, How to Perform, 74, 75, 76, 77 Crew Chief, Talking Thin Nth, 35
Acrobatics, Type Permitted and When, 73 Critical Single-Engine Sp , Tablé of, 66
Acrobatics, When Forbidden, 73 Cross Country, Pilot’s Pre ion for, 87, 88,
Aileron Pressure, 68 89

Airspeed Correction Chart, 112 Cruising, 70

Afterflight Check, 59 Cruising, Oil and C ad Temperatures
Afterflight Procedure (Arctic), 110 for, 71

Altimeter Correction Ck Cruising Chart, 11
Approach Over Obs ’ ’ Cruising Chart,
Armor and Armamenf§i21 Cruising Chart,

Automatic Pilot, Opera Y 29 Cruising Chart, S

p ion of, 113, 115
w to Use in Reverse, 116
eadings from, 70, 71

Detrola Radi

Ditchingy 99,
Dives, 72

Bailout, Controlled (Safesty98
Bailout, Quick, 97
Blackout Flyin
Blower, auxilj
Blower, auxij
Blower,

Blowers,
Blowers, 14

ear ratio, 11

OW gear ratio, 11 ated Equipment, List of, 23

rakes, Use of, 101
1iption of, 11
e During Flight, 103
ow to Stop After Landing, 59
ment Check (After Warm-Up), 44
es@Preheating (Arctic), 108

ine Fa

Change ated in P-61B, 7, 8 e Hatches, 31

Checks and I ctions, Importance of, 32 Wing Racks, 7

Climbillg, 69

Cockpit Check, 36 ire Extinguishers, 30

Controls, Location of, 18, 19, 20 in Flight, How to Fight, 104, 105
Comparison of P-61 and P-70, 9 & ires While Starting Engines, 43

Compression Ratio, 11
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