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1. OBJECY:

To determine the relative tactical value of the P~38F type air-
craft for combat scrvice.

2. INTROIUCTION:

This test was initiated by » letter from the Director »f Military
Resquirements, Headquarters Army ,.ir Forces, “ashington, U. C., dated 9 April
1942, to the Commanding Officer, Proving Ground Command, Eglin Field, Florida,
concerning the testing of aircreft to determine their cperational sultability.,
The test was started August 7, 1y42, and“was terminated January 26, 1943,

a., Description. The articles tested were the standard P-38F type
airplanes, A.7, Serial Numbers 41-7536 and 4L1-7612. The P-38F is a tricycle
geared, sin le-seated, moncpla: , powered with two (2) twelve (12) cylinder
turbo supercharged Allison engines, moiels V-1710-49 (R.H.) and V-1710-53 (L.H.),
whichk turn propellers in opposite directions. The length is thirty-seven (37)
fest, nine and five-sixteenths (9-5/1bths) inches; height nine (9) feet, nine

\ and three-fourths (9-3/4ths) inches, and the span fifty~two (52) fest, zero (0)
inches, It is equipped »ith racks to carry two (2) external droppable gas
tanks of normal load of one-hundred-fifty-five (155) gallons each, or two (2)
with a capacity of three-hundred (300) yallons each, if desired. In normal
fl1i-ht ¢oerations vwith internal fuel tanks full (three-hundred (300) gallons
of ras), two-thousand (2,000) rounds of .50 caliber ammunition, and one-~hundred-
fifty (150) rounds of 20mm; the gross weight is fifteen-thousand—eight.-hundred
(15,800) pounds. The armament consists of four (4) rIree {iring .50 caliber
machine guns an~ cone (1) free firing 20mm cannon situatsed in tne noss.

3,  CONCLUSIZNS:
It 18 concluded that:

a. For a ypeneral cozbinsticn of rate of climb, range, endurance,
spesd, altitude and fire power, the "-33F is the best productiocn line fighter
tested to dste at this station. Types tested include the P47, P-51, P-LOF
and P-Bgn-l °

b. The allowable maximum diving speed is not as great as desired
for combat operations.

¢. At speeds above allowable diving speeds eespscially over twenty-
thousana (20,000) feet, violent vibrations from tall buffeting are experienced.

d. The maintenance difficulties experienced were greater than
with any other standard production type of American fighter.
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8. Tha sublect aircraft is easy to fly. However, a longer period
of time will be required for s vilot to become fanillar with the operations
and mzximum cerformances of Lre aircraft than is required for a nomul single-
enyine fiynter.

f, the coexkpit installations are crowded and not arranged in a
specific orierl, fashion.

g  hile the rate ¢! climb is superior to all other types tested
to date, this is not as great as reguired, especially below twenty-thousand
(20,000) feet, and all excess weight in the structure and installations not
vital to ccubat operstions shoult be reduced or eliminated wherever possible,

he vcocling cepacity of the intercooler is not sufficient to allow
maximum norsepower to be exitracted from the engine at altitude,

e he guns will net reed properly during maneuvers which create
a pull of preater then »~1/2 G's,

L, LLOw TTATIONS:

It is recommaended that:

8.  Sleps be taksn to eliminate tail buffeting, and flight restric-
ticns be retained until the correcticn is acccmplished,

b. fiitable means of zmuintaining cockpit heat st altitude be
installed, (Cuckpit reater on 7->9 0 is best seen tc date.)

- ¢, Continued efforts be made to increase rate of climb and level
high speed,

d. Automatic shutter control of coolant and oil temperature be
irstalled,

6, Une (1) gun switch be installed for all guns,
q

- f. The generators and battery switch be incorporated with the master
; switch and the booster sump's switch incorporated with the individual engine
i switches,

&+ The rate of eileron rull be increased.

3 h. The case ejection chute control be removed from the cockpit,
i. Elevator trim be moved to 1rear nearsr ihe pilot for more
Serial No.: 4-42-3
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: L+ The offset control column he replaced by a straiyht contrcl

v clump in the niidle of the cockpit, if possible. If not, the control column
_ bg rediced o o rindirum safe size to increase the visibility of the
% instrirant panel and save space in the cockpit.

. Until an automatic turboe governor is installeu, a turbo
tachom:ter be added to the Instrument panel. This should be done on future N
tvpes vhich will have intercoolers of sufficient cooliny ¢blility to allow

raalimus horsepower to be extracted.

1. The euneryizing ann starter switches be placed next to the ain
motor switches. Also all other switches tha* have to be used either for starting
the ei. ines or during take-c{fs be grouped together. These switlcnes should be
placed in & horizontal row, "off" when uown ana '‘on'" when up. A drop bar should
be olaced below ith.is so &ll swiicnes cculd be turned on when the bar ;s
lifted, «ftar wnich the bar will drop back uown.

o. Provision be mede fur sufficient intercooling to permit maximum
1 horsepower to be axtracted f[ror Lie engines ot all altitudes up tc the service
£ ceilin:-.
1 n. une (1) bution on {ront ¢f wneel te urovided to fire 20ax cuoruon
o . . . . . .
i and wachine .uns, eliminating machine ;jun nutton ana retainine wnly safety

switci.

6. The topgle switcr type of ;rimer (Stromberg Llectric Priming
; Valve-T.0. — 03-10BA-25) be installed for ease a.d speed ¢ operation in inter-
¢ cept ion worx,

E; ;. The starters he of such type that both engines may be startad
at the sune tire [or jnterception werx.

4s ‘The top glaes of the canopy be redesigned so the shell will
extend fcur (4) inches lower, thus putting tne metal strip where the canopy
Joins tie windows below level of pilct's eyes, instead of level with tnem as

is now the cuse,

r. Only one (1) landing light of a stationary type be ‘nstalled on
the leaddne edge of the left wing.

o

s. The gun si ht be of the type which will accommodate a 100 mil
circle, permit bulb changse in flight and reflection adjustment fcr low level

- " bombing.

3 t. s soon «s the .50 caliber machine gun installations are
corrected so they fire in more than a 3.5 G turn, that the gun chargers be
eliminated from the cockpit,

carr:ﬂéd The front wind screen be made of bulletproof glass.
Serial No. :___ 4-i2-9
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v, Paddle blade propellers be incorpcrated in the P~J8 design to
improve climbiny capabilities,

-— o - — - e S am - e

W, A gun aight be installed that will allow the 161 mil view over
the nose to be used in dellection shooting,

5o+  HECORD OF TEST:

This test was
Tactical Suitability of
1642, a copy of which is

6o  DISCLUSIUN:

(2) ERate

(a)

Claesification
S ot ~JORTRTi
By g Wk ...

conducted pursuant to the "Program for Testing ths
Service nircraft,” tnis heacquarters, dated 9 July
#ttached as Inclosure Nc. 1,

'R Performance,

(1, Speed (.ee Inclozure Noo 2),

of Climb (See Inclosure No. 2).

(3) FRange {_ee Inclosure No, 2),

(4) Laneuvsrability: The subject aircraft was flown in mock
combat against P-39D, F-4L0F, P-47C-1, and °-51 types of
aircraft and the folloving results were obtained:

The subject aircraft could outclimb &ll other types
used in the test.,

The P-47C--1 'wiz.s faster at all altitudes, and the
P<~LOF end =51 were “aster up to fifteen-thousand
(15,000) feet., The P=-397) was considerably slower,

f-ainst the =290, 7=51, end P-40F, the ~=38F had a
longer radius of turn below trelve-thousand (12,000)

feet. Frum twelve-thousani (12,000) feet to approximately .

fifteen-thousand (15,000) fest, the radius was almost
the same, and from fifteen-thounsand (15,000) feet

on up, the P=3s8F had a equal or shorter radius of turn.
In the initial turn, cue to the sluwnesy of aileron roll
of the r-38F, the other types could roll into a turn
faster and close up the clrcle rapidly befcre the

?-38F would reach its minimum radius of turn., It

woula then tane the °-38F sometime, if ever, tc overccme
this initial disadvantage, The "-32F's basiL maneuver
against all types teastad was to climb rapidly out of
range and then turn and commence the combat from a
superior aitituce, Jnce gaining this altitude it

should retain it, mking passes and clirbiny again
Tapidly, Knowlscage of the local enemy fighver per-
formance will tdctate trhe tactics to he used by the

08 Serial No.: 4~42-3
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P-38F in the combat zone. It is doubtful if this
aircraft will meet in combat any type of enemy
gircraft in wihich close=in dog fighting will be
its best offensive action.

(5) Ceiling: The operational ceiling was approximetely
thirty-thousand (30,000) feet and the service ceiling
approxirately thirty-elght=thousand (38,000) feet, cue
to> engine coolant and carburetor air temperatures vecoming
excessive.

b. Flying Characteristics:

The subject aircraft is simple and plessant to {ly. however,
the number of instruments and controls will ;ive a new pilot the feeling thszt
he is flying a complicated aircraft. The cockpit drill should be stressed and
the inexperienced pilot should spend twice the normal time of sitting in the
cockpoit and studying the controls and instruments. If possible, a new pilot
should spe. i a minimum of thirty (30) hours in & single-engine fighter.to build
up nis confidence and tnen several familiarization flights as & co=-pilot in a
twin-engzine s io to help his twineengine technique. Taxiing single-engine
operation, usc .f the throttles and use of cross-aver feed should be covered
on these flijhts. 4n coxperienced pilot should have no trouble with a P=38F
aircraft. liowever, a lounger period of iransition will be required before the
pilot feels that he can get the maximum performance from the aircraft. The
aircraft is guite stable at lower altitudes, but at higher altitudes it has &
slight lateral instability. Wwhile flyin, at high altitude at high speeds, a
tail buffeting is felt, and if a tight turn is then executed, the buffeting
increases markedly. At lower altitudes t is buffetin. becomes objectionable
only in ver, tight turns.

(1) Due to tail buifeting, the maximum allowable diving speed
is four-hundred (hoog miles per hour indicated air speed
at sea level, which is ot as gre:t as desired. Tnis
decreases with altitude, and pilots should be faniliar
with limitations, The aircraft is difficult to stall with
the power on and will approach aluost & vertical position
before stalling,. In a power=off stall, ihe aircraft falls
forward and recovers easily. Due to restriction, no spins
were attecupted.

(2) Little torque is noticed in the aircraft in changing speeds
and going from a dive into a climb. The temperature of the
nil and prestone cianges rapidly in dives and climbs re-

uiring constant changing of both shutter positions.
Automstic shutter control was recommended.)

(3) It is not possible to climb the P=38F to thirty-five-thousand
(35,000) feet at constant maximum allowable horsepower




AL

Constant excesding of thess temperatures will cause
detonations and possible =igine fallure,

(4) The landing glide is jood and the aircraft lands easily}
however, due to its weight the plane settles very rapidly
if landed high,

Co Couckpit Arrangement .

The cockpit is crowded and the switches and controls are
arranced in i1 disorderly fashion, This is due in part to the large offset
control column and the wheel which prevents the right side of ths cockpit from
beins vsed for any control handles or switches. This large control coluun also
hides the switch panel at the bottam of the instrument panel, The oil cooler
control switches are too hard to reach for switches that have to be used nunsrous
times during a fligzht and they require the pllot to keep his head in the cockpit
during the time the oil shutters are changing positions, (Automatic coolers
are recommended.) The trim controls are separated widely in the cockpit. (An
ideal arrsnge.ent of trim controls may be seen in a ?-51,)

do Pilot Comfort.

Ir temperate veather the cockpit at lower sltlitudes is warm
enoug’i, btut in climbing t¢ altitude the cockpit becomes very cold and remains
that way. This will require pilots flying in tropical climates tc wear heavy
flying clothes when going on normal missions that may requirs altitude flying.

e, Amament.

(1) The smument combination, which consists of the free firing
four (4) .50 caliber machine guns and one (1) 20mm cannon,
is considered satisfactory for fire power,

(8) It is concluded that, on the whole, the armament
installation or the P~38F airplane is satisfactory,
with the exeeption of the followiny conditions which
vere unsatisfactoryts

(1) The blast tube of the lower left .50 caliber sun
~ is unsatisfactory.

The guns will no: feed properly during caneuvers
which create a pull of more than 3-1/2 G.

The effort required to operste the gun chargers in
the air is too vreat,

The system of switches und triggers for the firing
circuit is too complicated,

The field of view is unscilsfactory forward, due
to gun sight and armor plate zlass,

Serial No.:_ 4-43=3
No. of Pages: }

Pages No,:




(6) The present sight reticle pattern is unsatisfactory.

(1) The blast tube cover plate of the 20mm cannon is
unsatisfactory.

(8) Vhen fired at night the flash from the guns is
unsatisfactory.

(2) The position of the free firing guns in the nose sc close
to the line of sight i3 considered the best of all standard
American fighter planes, Fire should be more accurste at
longer ranges, and center of impact will remain practically
the sane at all ranges for the four (4) .50 caliber guns.
(See Inclosure No. L for recommended gun harmonization,)

f. Arwor.
See Inclosure No. 3 for armor diagram,

£- VYulnerability of yital Installations.

Yo test on vulnerability of P-38F's was made at this station,
ho  Gun Platform,

(1) The plane offers a stable zun pletform at all angles and
speeds, except for tail flutter, Little effect is noticed
in firing of the guns, although s small amoumt of smoke
is blown back into the cockpit during the firing.

(2) The vision through the sight is 58 mils down. However,
looking around the sight the angle frcm the line of sight
down to the nose is 161 mils, This calls for a different
type sight.

io  Visibility,

The visibility over the nose 1s satisfactory for deflection
shooting, but the armor plate window snd gun si ht obstruct the formard vision
for search,

(1) To the sides the view downward is limited definitely by the
position of the wings and engine, and searching below will
have to be accompliched by bunking the aircraft frem side
to side, The search view on both sides is jgreatly obstructed
by metal strips where canopy joins the window, The view to
the rear is limited by the boom and rudderr, and rear armor
plate,

(2) A slightly stepped down position will be required for

\m Ef ogmtion flying dus to position of engine, A locser forma-
£ will be required tran for single-engine fighters due to

tno_(2) engines and to lug, and the overspeeding of turbos,

Ror ok Hogt
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Jo  Night Flying,

(1) The wircraft is satisfactory for night flying. Landings
and take—-offs ars simplilied by the view over nose and level
position of aircraft while on the ground,.

(2) The flash from guns being fired cause a short period of
blindness to the pilot., Suitable flash hiders will be
required if the P-33F is used for night fighting.

(3) The turbo,wher hot, can be sean for approximately two-
thousand (2,000) feet in the air,

k. Instrument Flying.

The aircraft is considered satisfactory for instrument flying,
Once trimmed up, pilots should be able to mske long flights on instruments,

1. Speed of Servicing.

Crew ~ four (4) armorers, one (1) crew chief, and on¢ (1) helper;
Time - minimum ten (10) minutea., This was done wdth a pressure gas tank. In
the field Wdth hand pump for gasoline and with unknown amount of ammunition to
be loaded, it is believed the time to service wdll be in the neighborhocd of
thirty (30) minutes.

m, kaintenance,

(1) It has been reported that carburetor temperatures have been
running too high. Intercoolers are easily subjected to
damage of the floating baffless whicn tend to distort anl
bend out of aligument due to the back firing or sudden
acceleration of engine,

(2) Exhaust cooling shrouds are unsatisfactory dae to the
constant trouble encountered in maintaining them. It is
believed that the material is not of a sufficient strength {
to withstand the intense hsat applied to them which results
in their disintegrating and cracking,

(3) Considerable time is being lost due to the difficulties
in removing inspection panels throughout the airplane
structure, It is believed that a great percentage of these
panels could be installed with dsus fasteners which could
then be removed in a matter of seconds and not hours, All
panels now installed with Phillips head screws have a
tendency to freese making their removal impossible without.
the ald of an easy-out tool.
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(5)
(6)

(7)

(8)

(9)

IS

(10)

(11)

TOHETDEREE4L it

-

It is recommended that t's voltage reguw:tor and battery
relay switch be relocated to a position where it can be more
easily and quickly gotten to for {nspection and repair,

It ie also rucommended that & swall dzua panel be installed
for this electrical gsontrol if relocation of voltage and'
battery relay is possible,

It is reoommended that a safety catch be installad on the
fuselage gun and sagunition door to eliminute possible
danger of preps striking door if accidentaliy not fastensd
when enginss are started,

It is reccmmended that an inspection panel or door be
installed directly over battery in left boaom so thet

ground crews can inspect and service battery without removing
it entirely from airplane, ’

Pilot's seat is unsatisfactory :; far as its removal and
installztion, Ground cmews have found that many men hours

are lost when seat has to be ramoved., It is belleved that '
an installation similar to the airplane type P-36 installation ;
could be used; the seat can then be removed and installed in *
a matter of a few minutes,

Inspaction plate be installed to allew inspection in rear
of instrument panels, At present there are ninety-six (96)
Phillips' head screws that have to be removed to perform
inspections or maintenance work on instr-ments,. ) 3

A study should be made of the P-33 fuel system to detemins
4 method of eliminating the siphoning of gasoline from gas
tanks while in flight wbhen descending from altitudes due to 3
change of pressurej this is considered a dangerous condition
and a considerable loss of fuel might result,

011 and coéjant lines installed in engine compartaent ars
not sufficiently seeutred. It is recommended that more
securing clamps Be jnstalled to hold vibrations of these
lines t0 a mipimum, - .

Pilots have reported that the heating of the cockpit is
unsatiafactory. Inspection of the heating system revealed
that the heating blast ducts are too smll to be sufficient
in heating the cockpit satisfactorily., It is recommended
that the ducts be made of a larger diameter to secure more
heating wlume, and an sttempt be made to make the cockpit

airtight.
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Ces il A L
PROOF DEPARTLENT
ARLY AIR FORCLS PROVING GROUND COIlAND
EGLIN FIELD, FLORIDA

i SRS el S

9 July 1942

OUCJECT: Program for Tesi of the i:ctical Suitability of the P=-38F,
(S. T. ho, It“'&“’:)

TO: Commanding Officer, Aray .ir Iorces Proving Cround Croug,
: Lglin Field, Florida,

= S & Niadial g
a, Two (2) standard P=3ii's were furnished this station lor test,
b. This is a FIRST PX1C°1TY Tictical Suitability Service test,

8. Major E. L. 3trickland is appointed Croup Test Ofiicer,

d. This test vas requester. in a letter frou Brigpadier Ueneral
Fairchild, dated April 9, 1942, to uo:rxr.axding Officer, Proving Ground Command,
~glin Z‘ield Floride,

e. !Major L, B, lLeng is ccsignated as the Tactical Couki’ Scction
Project 0:Ticer for this test,

L. At the conclusion ol this test the Commanding Ciiiccr of the

Army Aly Forces Proving Crowsl Jrov, will be informed by the Lhicf of the
Proof Department as Lo the disyosition of the test articles,

2. OBJECT:

To determine the relative tactical value of Jhe P=3&F vyyc air-
rlene for combat service,

3. F DUCTI.G Tiol:
&. First hase: L
(1) calibration speed runs will be flovn with each of the

Inclosure No. 1
CeRX




(2)

(&)

(¢)

(7

i
o)

{9)

()

(11)

(12)

_SQBRPIDENT

subject aireraft over the speed range a2t & minimum of six
(6) different speeds,

Trial speed runs will be made with cach of tlec subject aire
eraft &l maximux cruising power, normal rated pover, and
the maximum power vetaincble at each five=thousard (5,000)
foot (presaure ultitude) level, from sca lcvel to the
service ceiling ci the su.ject aircraft,

ir 4l climbs wiil Lic made witl cuct of Lhe subject aireraft
fron the start of the take-olf run una the tiue tiken on
e.ch {ive-tlousand (5,000) fool level (pressure zltitude)
up to the service ceiling of the subjecl aireruit,

A& trial e¢ldil wlil Le wmade as in parzgrapn (3, wovove, with
a three=ship for.action of the subject aircrafl,, tlic aire
plines to tzke-ol! Individuslly {ram tie swic puavay and
Join Jormation In the air,

The suvjeci airecralt wi.1l ce flown in mock coubut &arainst
all availasble contemporary figuter types to celcruine thedr
couwvarative turrnins and coibat cliaracteristics,

The ratc of acccleration in dives will e scuilod by come
parison witii co Lc. porary tyres,

Trial flights will Le made to detcrmine the ruye of the
subjeet aircrii't L normal rated power,

Trial {13 0ts 1.1 ¢ rude Lo detersine the range of the
subject aireraft Ll maximum cruising power,

Trial flieghis wi'l Le made to determine the muxinum range
of the subject aireraft and how it is ovtained,

Trial fligtts will be meae for the purnose of studying the
slability of tte subject aircraft while firing tie guns or
cznnon,

Night flights will be made to determine the suitability of
the subject aircroft for nignt flying.

All pilots engaged inm Lhe flight tects o the subjeci alr-
eroft will subnit their flight data curds Lo the uvest
officer aini report on the folluwing subjects:

(8) Flying characteristics of the subject aireraft during
* takeeof?, clinb, level flight, acrobatics, divcs, and
laniinf’,..




() ZIase, speed, ind adequacy of the trimming devices,

(¢) Suitabilit; of the subjeet aireéraft lor instrument
fliight,

(d) Tre visibiliiy and [ield of view frow the cocipil,

the sirplielty of the cockpit arren, c.ent,

~

fe
o
»

(L) inhe adequucy of the oxXygen supply.

(£, ihe adeuuicy and arrangoment of the instruments.

(h) lot corfort wser all siiw’~ied combat conditions,
’

0. weeond ;hase:

2 The sub Jecy cirer it will be studied curefully on tic sround to
determine:

(1, The adecuccy of its armanent,

<) The adequacy of tic wumop plate proteclior 'or Lhe pilot,
(3) The protcction of vulneravildty of wital in:.cllations,
(4, The means and size of Lhe emergency exit, .

(5) Tie “ceessibil. 0 Lie oxyean supply.

(6) DThe acecssibilit, of the radio.

cweliy service the
s OXyicn, amd

(7) T%se und muster o .&n recuiled Lo eo.n
sub Ject circerall il Juel, 0i., coola
&L ANis10lle

; |
*
v

&+ Third FPhese:

When tie test has teen compleied and a draft of the final report
has been vrepared, ail Jhe oficers involved in ivhe test will el in the
office of tle iactical Combat Lecliia, iroof Jepartment, to 'iscu:is i approve
the [ir.1 report,

h. luﬁ'\'g‘ ':):

a., & table will le 'l whie! will describe all maintciance diffi-
culties encountercd durin; tic test, correcuive action Leken, 2nd the apnroxie
mate tliw requirc. to coij.cte e correetive wetions, This Luble will also
contuin the man Lours recuired to couplete the routine cuenty-five (<5) hour
ard fifty (50, hour inspections, ard any mrtMt or wcgessory that
consistently melfunctions will ve roted, .




s s r

b, All flight test datz reports will be eollected by tre Test
Officer and turned over to the “roject Officer as soon as practicable.

&. & final report covering all phases of the test, with conclusions
and recamendations, will be submitted by the Project Officer to Lic Chief of
the I'roof Department, throu.h the Chiefs of the Testing Branch and Tactical
Cezbal Seclion as soon as possible after the conclusion of the Lest.

b. Ary consistemt failures or malfunctions of any equijwent will
, e revorted to the Chief of the Testing Braneh as soon &s possible after they
are discovered,

By command of Drigadier Ceneral CARDNER:

DUDLEY W, WATKILiG,
Colonel, Air Corps,
Chief, Proof Depuartrent,

Prepared bys

T B, UG,
Major, Alr Corps,
Project Officer.

approved by:

L. 5, COATS
It. Colonel, Air Corns,
Chief, Tectica2l Combat section,

Anproved by:

~J. 0. GUTHRIE
1t. Colonel, Air Corps,
Chief, Testing 3Branch,
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