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-

PILOT TRAINING MANUAL FOR THE LIGHTNING

]

E ; 9 This revised edition supersedes the original (brown cover)
Pilot Training Manual for the Lightning.

—

All copies of the latter are rescinded.

Headquarters Army Air Forces
Washington 25, D, C., 1 Aug 1945

The use and authentication of this manual are governed by the

provisions of AAF Regulation 50-17.

BY COMMAND OF GENERAL ARNOLD:

Ira C. Eaker
Lieutenant General, United States Army
Deputy Commander, Army Air Forces

Additional copies of this manual should be requested from:
Hq. AAF, Office of Flying Safety, Safety Education Division,

Winston-Salem 1, North Carolina

INITIAL DISTRIBUTION REVISED EDITION:
HEADQUARTERS AAF, AAF TRAINING COMMAND, 3RD AIR FORCE, 4TH AIR FORCE
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This manual is the text for your training as a P-38 pilot.

The Air Forces’ most experienced training and supervisory personnel
have collaborated to make it a complete exposition of

what your duties as a pilot 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
information concerning the P-38 so long as you fly it. This is essentially
the textbook of the P-38. Used properly, it will enable you to

utilize the pertinent Technical Orders to even greater advantage.

% COMMANDING GENERAL, ARMY AIR FORCES
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HISTORY

In the spring of 1937 the United States Army
Air Corps submitted to various manufacturers
specifications for a high altitude fighter air-
plane.

To fill these requirements of performance,
armament, and adaptability, the Lockheed Air-
craft Corporation embarked on the construc-
tion of a radically different model, later desig-
nated the XP-38.

This highly experimental model was com-
pleted and ready for test in December of 1938.
Lt. Ben Kelsey, pilot and engineer, was given
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the dubious honor of testing the new airplane.
One night late in December, the XP-38 was dis-
mantled and transported by trucks to March
Field. By the middle of January, 1939, Kelsey
began the conventional ground tests.

Even then numerous rumors had started con-
cerning the future of the XP-38. Its twin booms
and tricycle landing gear certainly deviated
from the conventional. These, coupled with two
engines and dual engine controls, appeared to
be too much for one man to handle, according
to the hangar talk. The brakes failed during a
fast taxi run, and heads nodded an *‘I told you
so.” Undaunted, Kelsey carried on and a few
days later was ready for the first takeoff.
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Again the hangar boys wagged their heads
when the XP started a violent shaking as it be-
came airborne on its first takeoff. Thanks to
Kelsey’s skill the XP continued to fly—a whole
half hour. The ailment was corrected and sub-
sequent test flights were made,

Early in February, the XP left on a Cross
country flight to Wright Field where a brief
check would decide its acceptability. It made
the hop from March Field to Wright Field in 5
hours and 33 minutes flying time. Kelsey had a
brief conference with General Arnold, and
then took off for Mitchel Field, N. Y. Forty-two
minutes later the XP made the headlines by
cracking up in a creek 200 yards from Mitchel
Field.

Discouraged, but not quitting, the manufac-
turers started the YP-38, the first of 13 for the
U.S. Army Air Corps. .

The YP, like its predecessor the XP, made
the headlines—and in a detrimental fashion.
Eventually it became common knowledge, as
any Southern California citizen could testify,
that the “Yippy” was a jinx airplane,

The pilot was a doomed man if anything went
wrong. He could not bail out, the tail had a
nasty habit of shaking off, and the plane could
not be pulled out of a dive.

The British and French, hard pressed for air-
planes, contracted to purchase more than 600
P-38’s. They specified certain modifications.
They insisted that there be no turbo-super-
chargers or counter-rotation propellers. As ex-
pected, the airplane gave a very poor perform-
ance. Again the insults grew. It seemed as if the
P-38 was doomed to die a dishonorable death.

A small nucleus of factory and Army men,
including Kelsey, never lost faith. The manu-
facturer continued production with original
designs.

Training new pilots for the airplane was slow.
It was a lot of airplane to step into and take up
alone. All was not lost, however. The manufac-
turer came to the rescue, and, with the sanction
of General Giles, Jimmie Mattern introduced
the “Piggyback” as a training aid. The Piggy-
back, probably one of the greatest single train-
ing aids, tremendously increased the efficiency
of the training program. It did much to dispel
numerous baseless rumors about the P-38.

6

The tempo of training and producing fighter
pilots for the airplane kept increasing. Yet the
crucial test of meeting and bettering the enemy
had yet to come.

First contact with the enemy was made in the
Aleutians, August 4, 1942, Two P-38’s met and
shot down three type 97 Japanese flying boats.
Ten days later, over Iceland, a P-38 shot down
a Focke-Wolf Kurier. The christening had oc-
curred. The skeptics claimed this proved noth-

-ing. Several weeks later over France, the

Lightnings were unable to make contact with
the enemy, and again the skeptics had a chance
to gloat.

Fate finally relented, and in November 1942
the P-38 received its real test in the North Afri-
can invasion. Taking the Luftwaffe on under
all conditions, the black sheep became a white
hope—the queen of the African skies. The same
excellent reports poured in from the Aleutians,
and the Southwest Pacific. It was in the South-
west Pacific that 12 P-38’s without loss to them-
selves disposed of 15 Zeros. Said one bewildered
Jap pilot: “T'wo airplanes—one pilot!”

The P-38 had won its spurs. It became the
darling of the bomber boys for bringing them
home. New fields were tried—all with the same
success. Dive-bombing, skip-bombing, and straf-
ing became part of the day’s work for “The
Forked Devil,” as the men of the Luftwaffe
called the Lightning.

The P-38 not only dishes it out; it can take it:

A few recorded cases: Captain Hoelle clipped
a telephone pole while strafing. His ship was
horribly battered, but he came back.,

One lad lost an engine 5 times over Kiska
but made it home each time.

A P-38 pilot left 3 feet of wing on a Jap de-
stroyer and brought his plane back.

Jack Illfrey flew home on one engine with 2
holes in the good propeller and 168 holes in his
airplane.

Here’s how Lt. Ben Kelsey describes the
P-38: “This comfortable old cluck will fly like
hell, fight like a wasp upstairs, and land like a
butterfly.” He adds: “As a fighting ship it’s just
like a big girl and you have to take her up on
your lap and manhandle her. It’s an extremely
honest airplane; it doesn’t bite and doesn’t do
unexpected things.”
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COMBAT EXPERIENCE

The reputation of a fighter airplane depends
on the destruction it deals out to the enemy,
the protection it gives the pilot, and the way
the men who fly it feel about it. They must be
convinced that their plane is the best in the
world.

The P-38 is a leading fighter of World War II.
It has a very long range, enabling it to give
bomber support deep into enemy territory. It
fights equally well at high or low altitudes. The
P-38 is also a fighter bomber, capable of carry-
ing 2 tons of bombs,.

Its four .50-cal. machine guns and one 20-mm.
cannon, all mounted in the nose, produce a con-
centration of fire power ideal for strafing. The
safety factor of 2 engines has endeared it to
fighter pilots who call the second engine their
“round trip ticket.” With one engine knocked
out, P-38 pilots in combat have finished the
fight and made it home.

The P-38 has demonstrated a remarkable
adaptability. It has met the enemy on all fronts,
coping equally well with the changing needs of
different situations.
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High altitude fighter

Two turbo-superchargers give the Allison en-
gines sea level horsepower at extremely high
altitudes. The success of the P-38 as a high
altitude escort over Europe and as a high alti-
tude intercepter in the Southwest Pacific area
has established an enviable combat record.

Low altitude fighter and fighter-bomber

‘Sweeping in at mast height, P-38’s have sunk
many German, Italian, and Japanese ships. The
presence of all the guns in the nose, rather than
the wings, eliminates criss-crossing cones of
fire. It has an effective straight-ahead range of
more than 600 yards, making it excellent for
strafing.

A flight of P-38’s can go into action with all
guns blazing while at the same time carrying a
bomb load capable of sinking the largest ves-
sels. The P-38 has won fame as a dive bomber
and skip bomber in every theatre of war in
addition to its other successes.

Escort fighter

Carrying droppable fuel tanks, the P-38
has a range of more than 1000 miles. It was the
first fighter to fly the Atlantic and can be fer-
ried to any fighting front. It was also the first
fighter to go all the way with bombers on long
range missions.

Photo-reconnaissance

The photo-reconnaissance version of the
Lightning is known as the F-5. Instead of the
usual 4 machine guns and 1 cannon, the F-5
has three types of cameras used in six different
arrangements. Its pilot can take pictures
straight down and obliquely.

Pilots who fly F-5's come in sometimes at
tree-top height, take their pictures, and are
gone before enemy anti-aircraft guns can be
trained on them. Or again, they come over at
30,000 feet and take pictures so clear that you
can pick out automobile tire tracks in the en-
larged prints. Unarmed, and generally alone,
these F-5's, because of their great range and
tremendous speed, are among the finest photo-
reconnaissance ships in the world.
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GENERAL DESCRIPTION

“Boy, that’s a lot of airplane!”

The P-38 is a big fighter plane. It stands al-
most 10 feet high, spreads out 52 feet, and is
over 3715 feet long.

When the impression of size ceases to be a
novelty, you notice some rather peculiar look-
ing features. The long slender booms tapering
into twin rudders are unique in aircraft design.

A closer inspection from the front quarter
shows that the P-38 is a midwing airplane, with
2 liquid-cooled engines and 2 three-bladed pro-
pellers. It has a streamlined center section,
called a gondola, and stands solidly on a tri-
cycle landing gear. There are four .50-cal. ma-
chine guns and one 20-mm. cannon in the nose.

Right under the wing between the engines
and the gondola, you can see two odd projec-
tions. They are shackles for external tanks or
bombs. The plane can carry quite a payload on
these shackles.

As you turn around to the right of the air-
plane, the slender profile comes into view. The
clean lines of the boom are broken in 3 places.
On the forward portion of the boom, right un-
der the wing, is a large tear-shaped ram air in-
take. Just behind the wing and on top of the
boom is the turbo-supercharger. In the center
of the boom is the prominent coolant radiator
and shutter.

Continuing around to the rear, you see the
horizontal stabilizer and the elevator with its
counterweights for dynamic stability. Looking
over the tail section, you have a good rear view
of the plexiglas enclosure of the cockpit.

The P-38 is a most impressive looking air-
plane. You wonder if you can handle it, but you
needn’t worry. With a little time and applica-
tion on your part, and whether you fire guns or
cameras, the P-38 will become a formidable
weapon in your hands.
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DIMENSIONS AND
DATA

12 FT. 10 IN.

Wing area

Wingilonding: . ool . . o ot 49 Ib. sq. fi.

Gross weight pRonRal) TR S e 16,000 Ibs.

Center of gravity limits . . . ., ., . forward —20.00% M.A.C.
aft —32.00% M.A.C.

Aspeelialiag v 8.26:1

Moamunyapend, ..ol o over 420 mph

Operational COMGL L e e e 30,000 feet

Armament. . . ., , ., . . « « + « . Four .50 cal. machine guns.

One 20 mm. cannon.
Installations to carry 10 rockets.
Installations to carry 2 bombs
up fo 2000 lbs each.

P-38 AND F-5 SERIES COMPARISON

XP-38 P-38GN0 0y e 7 F-5A-1
YP-38 F-5A-3
P-38 F-5A-10
P-38D P8BGAE L P-322

L S T F-4  P-38H-1

: F-5-1 P-38H-5
P-38F P-38J-1
BdgFr. T e F-4A P-38J-5
P-38F-5 PABHIO w0 F-5B-1
P-38F-13 . ., ., ., . .. - - P322 P38J15 , ..., ... . - F-5C-2
P3SESIE- "t e P-322 p38J20 ... .. K6 6 .. . F-5E-4
P-38G-1 P-38225 | .. ... . . .. F-5E-4
P-38G-3 PRl F-5E-4
P-38G-5 L Dt e e F-5G-6
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INSTRUCTION PRIOR TO FIRST FLIGHT

Study and understand all the Technical Or-
ders pertaining to the P-38. Every P-38 series is
different. An experienced pilot of a P-38G must
have the proper cockpit time before he flies a
P-38L. or any other series. There are many
modifications, relocations of controls, and dif-
ferences in operation that he must know.

Read your Pilots’ Information File, AAF Fly-
ing Regulations, and your Base Flying Regula-
tions.

Cockpit Explanation

Your Flight Leader will give you a complete
cockpit explanation. The explanation will in-
clude the location and operation of all instru-
ments, switches, and controls.

Cockpit Time

Cockpit time is your introduction to the P-38.
Take advantage of it. Rehearse procedures.
Read and re-read the checklists.

You will spend a minimum of 5 hours in the
cockpit of the P-38 series you are going to fly.
Study all the instruments and cockpit installa-
tions. Become so well acquainted with every
instrument and control that you are at home in
the cockpit on your first solo flight and are pre-
pared for any emergency.

The necessity for developing a thorough
cockpit routine cannot be overemphasized. Hit-
and-miss skipping about the cockpit results in

10

forgetting some essential check. Always check
the cockpit from left to right. Use the checklist.

Blindfold Test

You are required to pass a blindfold test.
Blindfolded, you have to locate and operate all
instruments, switches, and controls. This is
when well spent cockpit time pays dividends.

Make a cockpit check before starting, after
starting, before takeoff, in flight, before land-
ing, and after cutting the engines.

RESTRICTED
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PIGGYBACK DEMONSTRATION

After five hours’ cockpit time, you receive a
demonstration flight in a piggyback P-38. Make
every minute of this ride count. Know what the
instructor is doing from the time you both enter
the cockpit until the flight is over and the
engines are cut off.

Piggyback Bailout Procedure

The first thing you do after you and the pilot
are in the piggyback is rehearse the recom-
mended piggyback bailout procedure. You'll
know then, before takeoff, how to leave the air-
plane in case it’s necessary to bail out.

RESTRICTED

As a passenger you wear a B-8 or B-10 back-
type parachute. In an emergency, you leave
first and the pilot follows. If you are too large to
leave while the pilot is in the cockpit, you hold
the control wheel as the pilot leaves and then go
out after him.

/

The Demonstration and What to Look For

Demonstration: Power-off and power-on stalls, gear and

Look for

flaps up and down.

: Indications on hydraulic pressure gage
during gear operation and attitude of
airplane and indicated airspeeds during
stalls.

Demonstration: Accelerated stalls at high and low air-

RESTRICTED

Look for

l\ Look for

speeds.
: Characteristic buffeting and recovery by
easing pressure on control wheel.

Demonstration: Tight turns, with and without the use of

combat maneuver flaps.
: Maneuverability and effectiveness of
combat maneuver flaps.

11
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ACROBATICS IN THE PIGGYBACK

Demonstration: Loop
Look for : Ease of Performance

12 i , RESTRICTED
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Demonstration: Immelmann
Look for : Maneuverability

N

%%ﬁ%ﬂ%w%% 5 e

Demonstration: Slow roll
Look for : Accuracy and technique

THIS MANEUVER IS ALWAYS DONE TO THE LEFT. A SLOW ROLL TO
THE RIGHT CAN CAUSE THE NOSEWHEEL DOOR TO POP OPEN AND BREAK OFF.

B e e T e T e e S A e A e e P T i il
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Demonstration: Simulated engine failure after takeoff.
This is performed at a minimum altitude
of 5000 feet above the ground. Actual
takeoff conditions are simulated by re-
ducing the airspeed to 130 mph, lower-
ing the landing gear, and assuming the
indicated altitude to be ground level.
Takeoff manifold pressure and rpm is ap-
plied, gear retracted, and a climb begun.

Look for : Simulated takeoff conditions.
Simulated engine failure achieved by
closing one throttle.

Initial yaw when the power of one en-
gine is lost, and the standard single
engine procedure that follows:"

1. Directional control maintained by re-
ducing. power of live engine as much
as necessary. The yaw is corrected by
rudder and as much power from the live
engine is added that can be held with
rudder.

2. Release drop tanks or bombs (this is
-done only in an actual emergency).

3. Rudder trimmed to relieve pressure.
4. Mixture conirol of throttled engine
moved to IDLE CUT-OFF.

5. Propeller feathered.

6. Fuel booster pump OFF. m.‘ This demonstration will be done
7. Coolant and oil shutters of dead en- with booster pumps OFF. Fuel selector and
gine closed. ignition are not to be turned OFF.

14 RESTRICTED
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Demonstration:

Look for :

Demonstration:

Look for :

RESTRICTED

Single engine dive at 300 mph and single
engine turns, shallow and steep, to right
and lefi.

Ease of handling and excellent single
engine performance.

Unfeathering propeller and restarting
engine.
Procedure.

Demonstration: Operation of Curtiss electric propellers.
Look for : Difference between automatic and man-
val operation.

Demonstration: Normal approach and landing.
Look for : Pattern, altitude and airspeeds.

RESTRICTED

15



Downloaded from http://www.everyspec.com

RESTRICTED

e 2 Egetmc

1. Radio transmitter button.

2. Cannon trigger button.

3. Machine gun trigger button (back of wheel).
4. Gun-camera selector switch.

5. Aileron trim tab control. P-38’s with aileron
boost do not have an aileron trim tab control.

SURFACE CONTROLS LOCK

Lock the flight controls by the tube assembly
on the right-hand window sill.

To set the lock:

1. Put rudders in neutral.

2. Push the right end of the locking tube for-
ward of the guiding angle.

3. Place the left end of the tube in the clip
on the left window sill.

4. Strap the tube to the center of the control
wheel.

On the P-38L and later P-38J’s the surface
controls lock does not lock the rudders.

-ﬁ\ / I 'ﬁ
5 : II\I
: e I ®
e
] o iI:
¢ o |fe
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1. Dive flap control.

2. Radio transmitter button.

3. Bomb-rocket release button.

4. Machine gun-cannon trigger button (back of
wheel).

5. Bomb-rocket selector switch.

6. Gun-camera selector switch.

7. Gunsight light rheostat.

COCKPIT HEAT

Cockpit heat and warm air to defrost the
windshield are supplied by an intensifier tube
connected to the right engine exhaust. The cock-
pit heat control is on the right windshield sup-
port.

There is a heat otitlet for your feet. Open and
close it by the control on the floor under your
right foot.

Later P-38 series have cockpit heat controls
on both windshield supports and a heated flying
suit plug and rheostat on the left side of the
cockpit.

BEFORE TAKEOFF, CHECK THE CONTROLS FOR FREEDOM OF MOVEMENT AND BE SURE THE CONTROLS LOCK IS STOWED IN PLACE

16
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COCKPIT—LEFT SIDE (P-38L-3)

OO N B WN -

15.
16.

. Spotlight (normal position).

Throttles.

. Propeller governor conirols.
. Propeller selector switches.
. Mixture controls.

Outer wing low level fuel warning lights.

. Air filter control.

Outer wing low level fuel test switch."
Propeller circuit breaker buttons.
Oxygen pressure gage.

. Ignition switches.

Radio transmitter button.

. Cockpit heat control.
. Rocket arming switch..

Rocket selector switch.
Rocket reset knob.

RESTRICTED

17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Radio volume control.

Bomb-drop tank master switch.
Bomb-drop tank selector and
arming switches.

Friction control.

Propeller lever vernier knob.
Elevator trim tab control.

Propeller feathering switches.
Parking brake handle.

Oxygen flow indicator.

Oxygen auto-mix lever.
Spotlight alternate position socket.
Cockpit ventilator control.

Landing gear control handle.
Landing gear control release knob.

17
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INSTRUMENT PANEL (P-38J-25)

18

S e G bt

Standby magnetic compass.

Suction gage.

Clock.

Gyro horizon.

Manifold pressure gages (left and right).
Tachometers (left and right).

Engine gage right engine (oil temperature
and pressure and fuel pressure).

Coolant temperature gage.

. Carburetor air temperature gage.
10.
11.
12.
13.

BC-608 contractor (eliminated).
Generator switches.

Ammeters.

Compass correction cards.

14,

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

Engine gage left engine (oil temperature and
pressure and fuel pressure).

Rate of climb indicator.

Bank and turn indicator.

Airspeed indicator.

Directional gyro.

Remote indicating compass.

Front (reserve) fuel tanks quantity gage.
Rear (main) fuel tanks quantity gage.
Hydraulic pressure gage.

Altimeter.

Landing gear warning light.

Landing gear warning light test button.
Spare bulb.
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COCKPIT—RIGHT SIDE (P-38L-5)

9.
10.
11.

Gunsight light rheostat.

Flap control lever.

Cockpit heat control.

VHF radio OFF push button.

Wing and tail position light switches.
Frequency selector push buttons.

. Selector lock lever.
. VHF radio control lever.

Surface controls lock (stowed).
Recognition light keying button.
Cockpit light.
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12.

Recognition light switches.

13. AN/APS-13 warning light rheostat.:

14.
15.
16.
17.
18.

19.
20.
21.
22,

AN/APS-13 test switch.
AN/APS-13 ON-OFF switch.
Rudder trim tab control.

Rudder pedal adjustment lever.
Manual bomb-drop tank release.
Aileron boost control lever.
Relief tube.

Low freqdency range receiver.
Hydraulic hand pump.

19
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tf MOTE INDICATING
Comi &

PASSE CARD

MAIN SWITCH BOX (P-38L-5)

1. Ignition switches. 11. Voltmeter.
2. Oil dilution and engine primer switches. 12. Ammeter.
3. Starter switch. 13. Propeller feathering switches.
4. Engage switch. 14, Oil cooler flap switches.
5. Wing and tail position light switches. 15. Battery switch.
6. Generator switches. 16. Pitot heat switch.
7. Landing light switch. 17. Coolant flap override swiiches.
8. Gun heater switch. 18. Intercooler flap switches.
9. Compass light switch. 19. Cockpit light rheostat.
10. Fluorescent light rheostat.

RESTRICTED
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POWER PLANT

It isn’t necessary to be a mechanic to fly an
airplane. It is important that you know enough -
about the engines to operate them properly, to
know their limitations, and to recognize trouble.

The P-38 has two 12-cylinder V-1710 liquid-
cooled Allison engines. Know them, under-
stand them, and treat them with respect. These
engines are your life insurance.

21
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COOLING SYSTEM

I COOLANT FROM ENGINE
B B COOLANT TO ENGINE

The engines are liquid cooled with a separate
cooling system for each. The coolant is ethylene
glycol. The ethylene glycol has the same func-
tion as water in the radiator of an automobile.

The coolant absorbs excess heat and dissi- MINIMUM
pates it through radiators on the tail booms.
The cooling radiators have hydraulically oper- DESIRED
ated flaps. Changing the position of the coolant MAXIMUM
flaps varies the flow of air through the radiators.
This regulates the coolant temperature.

22 RESTRICTED
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P-38 Series Through P-38G-10 ‘

Operate the coolant flaps by levers located on
the engine control stand at the base of the left
window.

The coolant flap control levers have 3 posi-
tions: Push them forward to open the flaps, and
rearward to close them. The eenter position is
neutral. You can stop the flaps in any desired
position by returning the levers to neutral.

Look over your shoulder to check the posi-
tion of the flaps.

If the hydraulic system fails, you can operate
the coolant flaps by the auxiliary hand pump,
but not by the emergency extension system.

P-38G-15 Through P-38L-5

Two coolant override switches on the main
switch box replace the coolant flap control
levers.

The switches have 3 positions: OFF, FULL
OPEN, and FULL CLOSED.

Place the switches in the OFF position and
the coolant flaps operate automatically, main-
taining the coolant temperature between 94°C
and 114°C.

Operate the coolant flaps manually in the
FULL OPEN or FULL CLOSED position. Use
these positions if the automatic OFF position
fails to maintain the desired temperature. You
cannot set the coolant flaps to any position
other than full open or full closed when using
the coolant override switches.

The coolant override system works

ohly if hydraulic pressure is available

and the electrical system is operating.
If the hydraulic system fails com-
pletely, the coolant flaps assume a

streamlined position.
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OIL SYSTEM

TO ENGINE |

FROM ENGINE “‘
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Oil Cooler Shutters

0il is cooled by air passing through oil radi-
ators in front of the nacelles. Oil cooler shutters
on the bottom of the nacelles vary the flow of
air through the radiators.

-You can see the oil shutters by leaning for-
ward in the cockpit and looking at the bottom
of the engine cowl.

Note: When flying in cold weather or at altitude
with extremely low outside air temperature,
the oil in the cooler may congeal. This condition
exists if the oil temperature continues to rise
with the oil cooler shutters open. Close the
shutters and the oil temperature will decrease.

O Jemperatuare

MINIMUM 40°C
DESIRED 60°C to 90°C

P-38H Through P-38L-5

The oil shutter switches have 4 positions:
AUTOMATIC, OFF, OPEN, and CLOSE. Place
the switches in the AUTOMATIC position, and
the oil temperature is automatically regulated
between 75°C and 95°C. To operate the shutters
manually, place the switches in the OPEN or
CLOSE position, and when the shutters have
reached the desired position, return the switches
to OFF. Both automatic and manual operation
of the oil cooler shutters is entirely electrical.

The oil shutters are on the sides of the na-
celles instead of the bottom. You can see them
from the cockpit. For that reason this series
does not have oil shutter position indicators.

Qil Pressure

You must maintain proper oil pressure to
operate the engires efficiently. Here are a few
general rules that will help you:
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Always check the pressure and temperature
relationship.

With low pressure and high temperature—
open the oil shutters; the temperature will go
down and the pressure up.

With high pressure and low temperature—
close the oil shutters; the temperature will go
up and the pressure down. :

If the pressure is either high or low and the
oil temperature is normal, reduce power and
land.

You can bring the plane home under re-
duced power if the oil pressure does not go
below 40 psi.

If the oil pressure is below 40 psi close the
throttle, cut the mixture control and feather
the propeller of the engine. Single engine flight
is no problem, whereas if you continue to use
the bad engine it can develop into a serious
fire hazard.

Qil Pilution

The oil dilution system allows gasoline to
flow into the oil system. Diluting the oil in cold
weather makes it easier to start the engines.

Important: Oil dilution is not effective if the oil
temperature is above 40°C and coolant tem-
perature above 70°C. Stop the engines and allow
them to cool before proceeding.

To dilute the oil:

1. Run engines at 1000 rpm.

2. Move oil dilution switches to ON position
and hold for required time. The oil and fuel
pressures will drop.

Oil Dilution in Minutes

Anticipated Outside Dilution
Air Temperature Time
2C 10 —12°C 7 e 3 min.
+=1ACHe 29 CR N e E R 5 min.
==29-C1o—A487C . "5 SR g 8 min.

3. Move mixture control to IDLE CUT-OFF.
4. When engines stop, release oil dilution
switches.
Note: If oil has been diluted the night before, ,
check to see that oil pressure is up and constant

before takeoff.
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SUPERCHARGERS AND THROTTLE

The P-38 is equipped with two exhaust-

driven turbo-superchargers. They are on the
top surfaces of the tail booms aft of the engine
nacelles. A supercharger is to an engine as an
oxygen mask is to you at high altitudes. Super-
chargers increase the density of air in the cyl-
inders to provide maximum performance of
the engines at high altitudes.

There are no additional controls to operate
the superchargers. They are mechanically con-
nected to the throttles and operate automatic-
‘ally when you advance the throttles.

In the two-thirds to wide open range of the
throttles, engine response is sluggish. This lag
is the time required for the superchargers to
reach their new speed.

Note: Operate the throttles the same way you
operate conventional throttles. Later P-38 se-
ries have throttle hooks installed on the left
throttle. These hooks mechanically advance the
propeller governor levers when the throttles
are advanced, thereby preventing high mani-
fold pressures with insufficient rpm. They do
not move the propeller governors in correct
relation to throttle advancement. Their purpose
is to pull the governors forward if, having to
add power rapidly, you forget to advance pro-
peller governors first. By depressing the throt-
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tle hook lever, the hook by-passes the gov-
ernors.

As you advance the throttles beyond two-
thirds of the quadrant, a value on the exhaust
is gradually closed. This valve is similar in
operation to the butterfly valve on the carbu-
retor. It is called the waste gate. The more the
waste gate closes, the faster the turbo wheel
spins; the faster the turbo wheel spins, the
greater the compression of air to the eylinders.
The turbo speed increases with an increase of
altitude and throttle. The critical altitude at
which the superchargers will maintain sea level
ratings for the engines is determined by the
rpm limitation of the turbos. If you exceed this
rpm limitation by using more than the pre-
scribed manifold pressure, the turbos over-
speed and serious material damage can result.

Decrease the allowable manifold pressure

one inch per thousand feet above 25,000 feet on
P-38F and P-38G series. Start to decrease man-
ifold pressure above 30,000 feet on P-38H
through P-38J-15 series. This keeps the turbos
within their rpm limitations.
Note: The allowable manifold pressure varies in
each P-38 series at different altitudes. Refer to
T. O. 01-75-1 for the allowable manifold pres-
sure of the P-38 series you are going to fly.
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Turbo Overspeed Warning Lights

Turbo overspeed warning lights are installed
on the instrument panel of the P-38H and
P-38J.

The warning lights flicker when the turbos
are reaching their rpm limitation. They burn
steadily when the rpm limitation is reached.
Their intensity increases as this limitation is
exceeded.

While the lights flicker you have a safety
margin and can reduce the turbo speed before
serious damage results. Reduce the engine
power before the lights burn steadily.

Manifold Pressure Regulator

P-38L's and later series of the P-38J have a
manifold pressure regulator which automatic-
ally controls the carburetor butterfly valve. It
provides a constant manifold pressure for any
given throttle setting during climb, descent and
maneuvers. It also prevents the manifold pres-
sure from exceeding its limits in a dive.

Turbo Supercharger Regulator

P-38L’s and later P-38J’s have a turbo reg-
ulator incorporating an overspeed governor
that prevents the turbo wheel from running at
speeds beyond the safety limit. These models
do not have turbo overspeed warning lights.
The regulator is automatic. You don’t have any
control over its operation.

Intercoolers

The temperature of air passing through the
turbo-superchargers increases because of com-
pression.

The intercoolers cool the hot air from the
supercharger before it enters the carburetors.
Previous to the P-38J, the intercoolers were in
the leading edge of the wing and the pilot did
not control them.

The intercoolers on later airplanes are in the
nacelles. The space inside the leading edge of
the wing, outboard of the nacelles, is used for
outer wing fuel tanks and a left leading edge
landing light. In the nacelles, the intercoolers
have greater protection from enemy gunfire,
are accessible to mechanics for maintenance
and you control their operation.
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The P-38J and P-38L series are provided with
intercooler shutters on the bottom of the engine
nacelles. By opening or closing the shutters,
you can control the carburetor air temperature.

Operate the intercooler shutters by two tog-
gle switches on the main switch box. The
switches have 3 positions: OPEN, OFF, and
CLOSE. You can stop the shutters in any de-
sired intermediate position by Teturning the
switches to OFF. They operate in the same
manner as the oil shutters on all P-38 series
previous to the J.

Carburetor Heat

The turbo-superchargers automatically pro-
vide carburetor heat. It is possible, however, to
encounter carburetor icing during icing condi-
tions and extreme cold when operating at low
power. -

If carburetor icing occurs, increase power
into turbo-supercharger range. This increases
the temperature of the carburetor air and
clears away the ice.

Keep the carburetor air temperature be-
tween 20°C and 35°C.

Maximum carburetor air temperature is
45°C. '
Note: With extremely high outside air tem-
perature, carburetor air temperature exceeds.
45°C during ground operation.

Carburetor temperature on P-38J and P-38L

is controlled by adjustment of the intercooler
shutters.

Carburetor Air Filters

Use carburetor air filters during dusty
ground operation. On earlier P-38 series the air
filters operate automatically. They remain open
on the ground and close when the wheels are
retracted. :

When operated manually, do not use them
once you are off the ground and in clear air.
The use of carburetor air filters reduces the
critical altitude and range of the airplane.

The carburetor air filter manual control is to
the left, behind the pilot’s seat. On P-38J’s and
P-38L’s the control is on the engine control
stand in place of the coolant shutter controls.
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MIXTURE CONTROLS

The engines have pressure type carburetors
that maintain an automatic fuel mixture at any
altitude. The mixture controls have 4 main
~ settings: EMERGENCY RICH, AUTO RICH,
AUTO LEAN, and IDLE CUT-OFF.

Use these positions as follows:

Idle Cut-off

For starting and stopping the engines. The
controls are left in this position when the
engines are not running.
Auto Lean

For economical cruising at any altitude.

Auto Rich .

For takeoff, climbing, cruising at any alti-
tude, and landing.
Emergency Rich

For emergency use, when the automatic
feature of the carburetor fails.

Although the AUTO RICH and EMERGENCY RICH °

settings of the clover leaf valve are similar, the
EMERGENCY RICH setting differs in that it by-

passes the automatic feature of the carburetor.

28

AUTO LEAN
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CURTISS ELECTRIC PROPELLER

You have been using the hydromatic con-
stant speed propeller; nowsyou have two Cur-
tiss electric propellers. You know the principle
of operation. The angle of the blades is con-
trolled while in flight to provide maximum effi-
ciency and maintain constant engine speed-un-
der varying operating conditions.

The propellers are counter-rotating. The pro-
peller on the right engine rotates clockwise
while the one on the left rotates counter-clock-
wise. This eliminates torque and provides the
airplane with excellent climbing and diving
characteristics. That means less work for you.

There is a control which gives you either
automatic constant speed or manual fixed pitch.
There is also an emergency control enabling
you to feather either propeller in case of engine
failure.

Remember

! Increase rpm first, then manifold pressure.
Decrease manifold pressure first, then rpm.

Later P-38 series have throttle hooks. Their
purpose is to pull the propeller governors for-
ward, if, having to add power rapidly, you
forget to advance the governors before the
throttles.

DECREASE
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Propeller Circuit Breaker

Curtiss eleetric propellers have circuit break-
ers which protect them against electrical over-
loads. Keep circuit breakers set at all times.

The P-38 has push button type circuit break-
ers forward of the engine control stand. They
operate like a pop-out cigarette lighter in an
automobile. When an overload occurs in the
propeller circuit, these buttons become hot and
pop out, disclosing a red and white band. To re-
set the circuit breakers, first place the pro-
peller selector switches in the manual FIXED
PITCH position, allow the circuit breakers to
cool for 10 to 15 seconds, then push the circuit
breaker buttons in firmly. Return the propeller
selector switches to AUTOMATIC.

If the circuit breaker buttons pop out again

/

)

with the propeller switches in AUTOMATIC, it
is an indication of a permanent overload in the
AUTOMATIC circuit. Return the propeller
switches to manual FIXED PITCH, reset the
circuit breakers, and fly the airplane with fixed
pitch propellers.

A short in the system will cause the circuit
breaker buttons to pop out continually, in spite
of repeated attempts to reset them. Under such
circumstances you have no alternative but to
leave the circuit breakers out. You can still
change the propeller pitch manually as out-
lined on the next page, under Manual Opera-
tion, but to do so, you must hold the ecircuit
breaker buttons in at the same time. You can
also reduce the rpm if necessary by moderate
use of the feathering switch.

CHECK BEFORE TAKEOFF AND FREQUENTLY DURING

FLIGHT THAT THE CIRCUIT BREAKERS ARE SET.

30
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Automatic Constant Speed

In AUTOMATIC, a governor and a relay
maintain a constant engine speed within the
limits of the control lever operation. The con-
trol levers are on the engine control stand.
They operate the propellers in the same way
they operate the propellers on the AT-6 and
AT-9. Pull them back and you decrease the
rpm. Push them forward and you increase the
rpm. For takeoff the control levers are full for-
ward. Change them to provide the correct rpm
for climb, cruise, and other maneuvers.

A vernier knob is on the side of the engine
control stand. You can obtain fine adjustment
of the right hand propeller governor with the
vernier. -

Synchronize propellers by ear, using the
tachometers, and the vernier. Use the friction
control to prevent the throttles and propeller
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governors from vibrating out of position. Re-
member the rule:

“Increase rpm before increasing manifold
pressure. Decrease manifold pressure before
decreasing rpm.”

Manual Fixed Pitch

In manual FIXED PITCH the propellers
operate as fixed pitch propellers. This position
is used to conserve the battery if the generators
fail, or if the automatic constant speed control
fails to operate.

Manual Operation

1. Move selector switch to FIXED PITCH.

2. Hold selector switch momentarily to IN-
CREASE RPM or DECREASE RPM (as re-
quired).

3. When you obtain desired rpm setting,
return selector switch to FIXED PITCH.

The Curtiss electric propellers need
electricity to operate. Turn the generators
ON, and make sure they are working.
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FEATHERING

Feathering a propeller permits you to stop a
disabled and vibrating engine. It decreases the
drag of the propeller and increases the single
engine performance of the airplane.

The feathering control switches have two
positions: NORMAL and FEATHER. To
feather a propeller, all you have to do is place
the feathering control switch at FEATHER.
The feathering switch by-passes the AUTO-
MATIC and manual FIXED PITCH switches.
Regardless of the position of the selector
switches, the propeller blades turn to the
feather angle and stop.

If you can’t feather a propeller with the
feathering switch, you can feather by holding
the propeller selector switch in the manual
DECREASE position.

Featheritis

If you develop engine trouble in flight, don’t
jump for the feathering switch.

1. Don’t get in a hurry to land.

2. You have a good single engine airplane
under you.
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3. Go over your checklist. Feathering may
not be necessary.

4. Definitely determine which engine is bad.
Wrong engines have been feathered.

5. Check the airplane thoroughly. Try to
determine the cause.
Note: You may be out of gas. Switch to fullest
tank. Remember, don’t be in a hurry, don’t get
excited. You're not going to fall out of the sky.
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Feathering Indicator Lights

On later P-38’s, feathering indicator lights lo-
cated above the feathering switches help you
feather the propeller of a bad engine. If your
right engine fails, you push hard left rudder to
correct yaw. The right feathering light then
glows, indicating that the right propeller is the
one to be feathered. The reverse is true if the
left engine fails,

Unfeathering

1. Return feather switch to NORMAL.

2. Hold propeller selector switch to IN-
CREASE RPM until tachometer reading is
approximately 1000 rpm.

3. Move propeller selector switch to AUTO-
MATIC. This brings the rpm up to the setting
of the propeller governor lever.

Overspeeding Propeller

An overspeeding propeller is one which al-
lows the engine to overspeed. If you have an
overspeeding prop, immediately retard the
