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FLIGHT TESTS ON THs (URTISE
XP-lj0g=2, AALF No. 1 @~008&7

i3 Intro:uction <

F1i. ht tests were conducted on the Ar=/J~2 airplane ot the cg
tractor's plant, Buffalo, dew York, by Lt. Robert M. idholm from g
to 2 March 191y, durin, which time 20 flights were made for a
flyin, time of approximitelv 25 hars. Thesc tects were made & e
request of the Cnief, Aircrart Projecis, Enginezring DivisiQX,, #n orier
to check the hi, h spred zul climb perfornance atb milit r(::) ‘ar emergency

power ratings.

The XP=L0-? is a modified version of the Pamiy ﬁ fighter air-
plane. Tne wing tips are square or clippes, the ‘%xt radiator syshem
has 'een moved into the win: section and a "yl ype canopy is
installed. 1t is equipped with s Allison ¥
injection and a four bladea Curtiss ilegtri
design 71,-102-18.

The ~2A model w:.s ilown at tue ﬂ‘%; I the tests, several woniiications
i the cocipit and the installatio utomatic coolant and oll sautters
being noted. Comments on tae - L are note! in other sections of

this report.
1% Sumnary (b 3

A% performance and nandling characteristics

a lecice! improvement uver previous models. of
cmergency power witn water injection a hi,h speed
t. ang 8 maximwa rate of climb of LLlJ ft. per

sre obtained. At wilitary power a ni n speet of

: ft. nnd a mexdmum rote of climb of 3210 ft. per minute
at sea e obtained. At 3700 RPM with water injoction, a maximum
hecd of 1, MPH »t 20,500 ft. and a maximum increase in the

ab of 530 ft. yer ainute at 16,700 fi. were obtained. Iorroved
ko '@ throush use of 3200 RPM, war cmergency power, may only be

jzed vetwaeen 17,000 and 32,000 ft. in climb snd betusen 20,000 ft.
2,000 ft. in level light.

In general the
were very jood, and
the P-}40 sories®
of 42 HPH at
minute at SUC

TII Condition of lrcraft nelative to the Tosts

f. TFlight tests were conducted zt a take-off gross weight of GUI
1o. with the c.:. at 29.4% MAC, wheels up. This weight corresponds to
full .combat weiy ht of the production airplane and includes full fuel and
0il, 11 _allons o wuater and ballact for four caliber .50 _umns and 275

rounds of ammunition per gun.
B. All tests were coniucted witn landing . ear retracted and wing

flaps neutral. In.loevel flignt oil cooler flaps were closed and coolant
flaps neutral; in climb oil coolar flaps rid coolant flaps jire uice QLens

i
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The coolant flap neutral position corresponds %o a flush or streamlined
position. Dummy gun blast tubes were installed and all radio antennae were
in place.

C. Tne engine was not provided with an automatic voost couatrol and

performance could not be obtained at a single contrcl setting. :
D. The airplane had been sanded and buffed prior to f'li._ht&%y
sent-

the Materiel Commu=nd; however, use had reduces the finish to
ative of a service finish.

; ®
IV  Flight Characteristics 0@ -

A. Taxiing and Cround randling

ication, although
eavy braking. BSecause

The airpline respoads readily %% bra
sli; ht "pumping" of brale pecals is necessary
of the long nose and its neight in the ta ion, vision shead is
greatly restrict- 4 anrd weaving of a fairly magnitude is necessary.

The tail wheal is steerable which ma hs<::>; nse to directional control
easy with rudder applications. Beca the narrow tread care must be

exercised during stron; Cross vd.nds&

)

rWtics of the #-/jUuy are normal for a single
Yider trim and nautral elevitor trim are
required. The z2irplang off after a normal pround run and nas a
normal initial angle Vision ahead is satisfactory Tor take-off
upon accelieration o np¥e cown position but poor in climb over nose maldn

constant turnggAge SHTY »

8. Take-off

The take—off cha
engine zirplzpne. Slight

tudiral, directional, and latera. atability were ciecked at
v level flignt, cruising power lsvel flight, and wheels and

n in power off glide. Ia all cases, the airplane was statically
yatics 11y stable longitudinally and directionall; , and ;enerally-
utrallr stutle laterallye.

. irim znd Balance

The airplane is rsaiily trimmed for 41l conditions of speed and
. contrast o previous =40 model airplancs, very sl ght aileron

cowers 1
trin i required over the entire speed range. 4in acdition, ruadder trim

correctinn his been so reduced that 1/2 points will cover the entire

S0
spead power ran e in contrast %o a value of about twice that ancunt on

previcus -l motel sirplanes.

The air: lane i noticeably.npese heavy shen fiap

jear =re extended, oub thic cofnfe in trim can te-ec !
: ‘ " St +r rag

nss o6 bhe-clevator-trig-tavs Ope ing of Lne pras

'
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flaps cause only very slight changes in-nose haavy trim.

E. Controllability

Handlin: qualities have been  reatly improvel over previous
P-/,0 model airplanes. osteep right turns (ayainst engina torque) are
casily executed. The control forces about the three axes are light
well balanced. At hih speeds up to 429 IAS all controls were mg
in force and greatly effective.

F. Maneuverability @ ®

The maneuverztility of this airplane over pre i Q—u,o moel
airplancs nas been greatly increared due to the squard clipped wing
tips. The rate of roll is very good an- it has a n radius of turn
for a fi.hter. Hesponse to controls in rolls, logwg R#inc Immelman turns
is -pood and these maneuvers are easil: execut

« G. Stalling Characteristics &
Qnding

In jower of f stalls with fl'u;% .ear up or down, the

airplane stalls straight forwerd iu 1P controlled stall if the

maneuver is exccutei slowly. In pofi# 1 stalls with flaps and lacding

\gear up or down there is s tendegtW The left wineta drop. 1L the.
= .‘

Maneuver 15 e arateéd rater Qg"q&\'l the left wing will drop sg ‘
Toran Lexrerienced pilot, ML SHRS oy LendldiilOT Lol L enterad., Yarning
of—UTE e prontitime——sta pa-{Nen by o nobticeatle burvetiny of tae

controls and shaking.of i (2 Lane.

i iSenils Toy @ @ configuraticn were conducted on the -2A
airplane after c®70WgtiT¥n of perforaance tests on the -2 airplane.
Hesults of stal ‘¥ are pgiven in Lection VI.

H.

1. Niving Characteristics

This airplsne has very .0o0d diving cnaracteristics as only
slignt aileron trim anx moderate ru ider trim are required. Ne buffetin;
of alrpline or contreols have beer. detectad to speeds uu to 429 IAY and
the controls ere moderate in force snd very eflective.

J. Cingle Engine uperation

wot appiicable this airplane.

K. 4igh Altitude Trials

T

The ;eneral cperation of the airpline and tne
a1l controls at hirn sliitudes eni low temporaturce ave

- RURl t0stiignern

affectiveness of
satisfactory.

e
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However, trim tab forces ;restly increased and it tecame more difficult
tc trim the airplaine at extremely low temperntures. It was noted that
operation of flaps and gear at about -57°C appeared to te 2 to 3 times
slower than at normal temperatures.

L. Z#pproach and lLanding

The airplane has a fairly steep ;lide angle and it may be
l2nded wheels first or 3 point. If a fairly high approach is m
power off vision is pood over the nose. liecause of tne narrow 13mding
gear tread the airplane has a tendency to iround loop easil;@d'the pilot
must necesssarily be alert on rudder and brakes in a crossp®n '

M. Night Flying Q
O

No night “1i_ hts were made on this airp
telieved that direct or reflected glare from thf
objectionable & ainst the bubble trpe plexi, |
is well hooded.

N. Hoise and Vibration level Tes! Qew Stations

The noise and vibration leo the cockpit is moderately low

and is net objectionable at sny

0. Pilot's Report oa ¥ d ockpit Layout

4 the cockpit is excellent for this type
W nlaxiglass canop installation. Vision is
wmward over tha leaiin; eclye of the wing if
¢h in the cockpit. Vary little iistortion was

ef fected atout 10° -/
the pilot seats mimAgl

noted. \' :
: s i

Ad] BN ni the cockplt are casily accessiblc to the pilot
1 Prie cockpit layout is satisfactory. dowever, it is
nat

£ a mdder trim tav wheal of lar,er diameter without a
ibstitutad for the uresent one tab.corrections could more
gquickly be made.

Productios r=i0y, number 24 «:s [lown upon termination of
orizarice tests on #2 airplsne znq several cockpit alterations were
noted. Uil cooler ans prestone sautters are automalic wnich oUviates the
nzcessit: of alterin, the exit positions of these shutlers sanually.

P. Crew Report on Layout of Individugl Stetions

Not applicable this airplane.

v Ship Hoard Tests

Snip uwoar ! tests were not conducted.
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VI FPerformance Data

A. Airspeed Calibration

The location of the airspee:d head and the airspeed position

correction is given in Fig. 1.
B. Maximum Speed : &

1. Curves of Speed vs. Altitude are given in Pig. 2 fg take—
of f yross weight of 9000 lus. ®

2. High speed at 3000 RPM, 75:0" Hg. (war emer » rating,
water injection) was ;20 MPh at 15,000 ft. 0Oil cool N3 were closed
and coolant flaps were neutral.

tary power rating)
osad and coolant flaps

3. iligh speed at 3000 RPM, 59.5" L.
was 407 MPH at 24,000 ft. 0il cooler flaps
were neutral.

lgo  Maximum speed at 3200 RPM Hg. (water injection) was
422 MPH at 20,500 ft. 0il cooler i'l e closed and coolant flaps
were neutral. ‘ ;

b.' The effect of rmd coolant flaps on Speed and
cooling was not obtained du ve to tae propellier hafore completion

of fliyhts. Adequate cooli z co*'lpllshed in level flight with the
oil flaps closed and cool@’ ¢

aps neutral.
C. ‘Climbs <:&i

5 :
1. iuesm&i‘ climbs made at ‘ake-off gross weignt of 900U 1lbs.
d

are Ll.ren in Fi . fig. 5, with correspondin; power data given in
iy g & e made with oil and coolant flaps wide open.

/
érvice ceiling for 3000 RPM was 39,000 vt. Haximum rate of
0dl RF, 59.5" He. (military power) was 3210 f%./min. at sea
~ ¢ maximum rate of climb for 3000 RPM, 79.C" Hg. (war emerjency,
injaction} was /1410 ft./min. at 5000 ft, with an initial rate of
at sea level of 3260 ft./min. Uater injection climbs were made
all the water was consumed. Since improved performance is realized
with water injection up to 28,500 ft. in climb ant up to 34,000 ft, in
level flight it is evident that water injection nrowvides more vower up to
these altitudes. 2¢,500 ft. in climb and 3,300 ft. in lavel flight
correspond to an engine altituie of approdm-tely 25,000 ft., the dif"erence
being due to ram. Chart owers given in Fi . 3 and Fiz. 6 show less
power with wuter on for these same altitudes; this condition is most
i likely due to the power curves being for different mixture strengths than
i those obtained in tnese tests.
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5. One cliab was made at 3200 RPM with water injection from

15,000 ft. to 29,000 ft. The maximun increase in rate of climb was 530
ft/min. at 16,700 ft. ‘“aximum rate of c¢limb by ex'rapolation would be
approximately ;080 ft/min. =t 7000 ft. As shown in Pig. L, there is no
advantage in uein, 3200 RPM below 12,000 fi. or above 53,000 ft. Time
to climb to zltitude could be decreased by climbing at 3000 RPi to
12,000 ft. At 12,000 f4. shift to 3200 RIY and climb to 33,000 fL (Y
35,000 ft. shift tc 3000 RPM ani continue to service ceiling. %

Lo Time to climb to 39,000 ft. at 7000 RPM, 59.5" .w.-L;.
28.9 win.  Time to climb to 29,000 fL. at 3000 R, 77 oY 8 ?6 9
Aln. Time to climb to %9,000 fi. at 3000 RI%, 75" Hg. t @)g i T
3200 REM from 12,000 to 33,000 ft. ani 3000 RPY from 33, 35,000
ft. was 26.1 min. .

5« The maximua coolant temperaturs in f:l%-‘.t:i 108°C on a
standar’ day (131°C on standard Army hot uay; s OO ft. outside air
teaperature of -43.0°C. The maximum oil temy in climb was 78°C
on a stanlard day (1,1°C on standard Army h at 29,000 ft. out-
side air temperature of -,3%“C. 0

<4
4]

D.  Stalling oJpeeds

Stalling speeds were no
to the propeller at the end of
on the -2 model which weig
30.0%.

@med on the -2 model due to dama;e
Qw st. O5talling speeds were obtained

I1bs. at take-of: with Lthe c.g. at

i'ing
[lape RPi Stall TAS
° A 5

Up \. Up Power off 93

(bv Up 3 2150 71

¥ Up Power off 77

X Pown FPower off 80

lown 30 2150 6l

Tricomplete =tzlls on the -2 airplane at 90U0 ibs. indicate
s ing speeds npproxinately 9 MPi faster than the -2i model.

VII Curves

All data given in the followin, curves has been reduced to NACA
Standard Atmospheric Conditions.

Fip. 1 Airspeed (alibration
Fig. 2 Speed vs Altitude
Fig. 3 level Flight Power Data
] Climb % Ceiling
5 Time to €limb
Fi.. 6 Clinb Power Data
7  Hate of Climb at Various :Speeds :

D“.
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VIII Conclusions

&7 Fhe éirrlﬁnu is a lecideu irprovenent over previous models of the
P-l,) saries. In theaters where ’-/j0's are being used the sirplane could
be o very ;ooi replacement since P-lis parts and trainsd mechanics would
be avail:-ble immediately. Major assemclies and small paris are intep-
gable with olrer models.

B. The performance of the airplane was good, particular &o
altitudes. It c_aparcs favorably witi other fighter airplane the

.

low altitude class. ®

“n

i Mare is no decided a 'Vmiu ;, ¢ in using water 5 ion &t wide
open thrr\*t.e in elimh after the militar  pow.r cri s-peaened.  There
is a decrease in tne rate of climb “bove 28,500 cre is a slight
increace in hijh speed up to 33,000 i't. Since J s an automatic
shut—~off on the water injection s stem waich Bff the water below
60" ig. (military vower) it would '3 advisag combat flving to Le
done with the water system in the omati8poYition. A c£iipht improvement
would be gained iu performance if thig® s r¥ret to operste at approx-

, imately L& incues.

or war emaer_ency rating should bte
. ani 35,000 fi. since the perform-
se altitudes.

- . Increasing 'ne ¥ to 5
' = limited to altitudes between 12
arce drops off abo-e and bglox

E. Flight characteri
requirements for z fighige

tne air_olane are very jood, all
Ping Mllad =2dequately. Trim, balance, and

affectivenes: of cont e been icfinitely improved over vrevious
‘ F=140 models. C l
| g e W ]
‘ e a—.qm’r.e& nroblems appearad te be normal.
|
| -
‘ & nd g f¥ons

A, recommended that the possirilit. of dr.pping the engine

5 noge or forward visibility ve investi:ated.

85 + is recommended that the water supply be increased to
cximately 15 minutes. ;

{. It ic recommended that further invesiigation bLe made for the
use of 3200 RP¥. The engine wmanufacturer's representative coculd furnish
no information as to time limits anu po er available. The data obtained
indicates an increase in performance etw:en 12,000 ft. ani 33,000 ft.
in climb and between 20,000 and 33,000 ft. in level flight.

U. It is recommended that investijation be wade of tne lack of
automatic propeller control zt high RPM. In both the -2 and -2R there
; was a definite lack of propeller control. A constant spoud of 3000 (il
" could not be maintained in climb or level flight. -

e It is— rocommended tnat. tnelo '8 of oil throu;h the auxiilary

o
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~lowar clutch at high power be investigated.

. It is recommended that a2 rudder *rim tab wheel of larper disster
without a hz:ndle be substitutzd for the prcsent installation.

G. It ies racommended that automatic roolant an. ©il flaps be
installed on tne production model.

X General Dimensions and Vaohographs &

A. Ceneral Dimensions

Q°
1 Spat R VA

2. Length 33+ 1 -5/32" C)

4. +ing Root Langth 9! Q

f1e ding ™ip Lo=7/16"

5. Tread g1 2.1/2" ;

R. Photographs (the pliotographs show t :
rounded wing tips and leading edge airspge itZ11ation).

1. Front view
2. 3/l front view
3. Side view
te 3/l rear view

-.-(/ 2 —
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