b
e
' Y L [y, P\
‘ ‘ g
, (K
= b E gl  FLIGHT SRCTION MIMORANDUM
’ N . RFPORT S'RIAL NO. ENG-U7-1796-A
28 AUGUST 19ul '
l ~

PERFORMANCE FLIGHT TESTS OF

TFE NORTHROP

BLACK WILOW P-61A AIRPLANE, AAF BO. U2-5488

—

-
ey
[

5' i Pgespared by

™ &
‘. éc:.{ﬂ .§ 2_‘_"‘}1';,

A}

1-’ :““_‘.’; S_) s ."J
§ F S8 & Approved by

Classification cancelled.
Auth: Par. 42, AFR 2051, 3 Jan 56

By /L Leeee—".

Be Qo HQo LL’O‘]bO

«~

Pages ~ 56

~/ . A e and by:

llardt A Bl

WILLABRD A, BUKRELL,

Eng'r, Flight Test Engrg. Branch

& &

JACE D. ONERMM, Capt.

2
S P e 0

A LA
el g i, i’,-f\..‘{:i_

A.C

Test Pilot, Fighter Flignt Test Br.

ot

MARK B BRADLEY  Joe . Golonal. Adls

Ohief, Flight Section

cC

sC

W

y-58287 4






s

-’

CONFTLUENTIAL

Flight Test Engineering Brancr Pege 1,

Memo Report No, Mng-L7-3790-4
23 August 1944,

PERFORM/NCE FLIGET TBSTS OF THS P-0lA
ATSPLANT, AAF No, H2-5Y488,

I. Introduction

Flight tests were conducted &t the mamifecturer's plint at
Huwthorne, Californie, on the P-O1A Airplane, AAF No, Uo-h4ig to
obtein perfeormance date requested by the project engineer, Mr,

M. A. Robin of the Fighter Branch, Prciuction Zngineering Sectior,
Production Division, eand Major W. G. Lozen of the Fighter Branch,
Aircraft Projects Section of the Engineering Divieion. The air-
plene wes flowm by Cavt, J. D. Onerem of the Fighter Flight Test
Brench, Fliznt Section, i

" The airplane is a twin-engine night fighter of all-metal
con iructlion mom: actured bty Northrop Afrcreft, Inn. of Hawthorne,
Celifornia. Pagularly known as the "Black Widiow", it cerries a
normel crew of three (e£.pilot, gunner, emd redi: ouerator-gunner)
for o.eration at night or during periocds of poor visibility. It
is a midwing monopl=ne with two tail boomes and a fully retractable
tricycle lénding gear. The wing 1s & streesed skin, two-eper conti-
lever structure with mearly full-span lanling flape, Smpall wing
tip allerons of the convenilonal tyue zre for .ilot "feel' only
with the major aileron :ction performed by spoiler type ailerons
rislng out of the uuper panel of the wing. .

The power plant consists of two () Pratt and Viitney ~-2300-
65 W sighteen cylinder twin-row,two-stage, twc-specd sunercharged

relrcooled englnes designed to cperate on 130 grade fuel with Strow-

berg injection type carburetors fitted with water injection control,
The engines drive two (2) Curtiss Hlectric, full feathering four-
bladei propellers, blade design no., 71U-7C2-12, with a normal blade
angle renge of 289 to H8° meesurcd at the 42 inch rediue stetion.

The propellers are 17 feet 2 inches in dleuweter and &sre equipred with
epinners eni culfg for better distribution of cooling air to the
engine cylinders ot cruising spesds and during ground ooerstion,

II, Buausry

The rulue-=, aileromns, anl elevetors were very effective in all -
normal positions of flight from limitin: diving speci down to the
stalls, Xorwsrd vision during taniing endl tnke-off was very good,
except ror some disteriion caasel bty the curved windows,but noor
during climb becsuse of the nocc— igh attituie of the eirplens, The
airpvlone was considered very maneuvereble for its weight. It wms
statically and dynamically stable bLoth longitudionslly and direction-
ally with neutral I teral etability. Witk nower off e¢nd tre =irplane
"clesn" the stalling speed was 10° KPP indiceted airzpeed with the
turret ofi st 2 gross welcht of EBLEOO nounds. The supercherger re-
gulator contronl operated satisfactorily when using water injection end
Bno.objectivnzble time leg was noted between the time the water in-
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Jection was turned om,until the engine mrnifold pressure stab—
1lired on 60" Hg,

.  The principdl eirplzne performsnce corrected to a standard
woight et altitude (take-off grose weight less the weight of fuel used
in ground operations, take-off =nd climb to the altitude) i= given be-~
low.. The teke-off gross weight with the turret instslled wrs 29,240
pounds while the gross welght without the turret wes 27,600 pounde.

Tarret Off Turret Cn

Meximum Speed at War XEmergency Power

at 17,600 feet 372 ¥PH %9 MPH

Yaximim Spced at Military Power at

21,600 feet 363 MPH 30 MPH

Maximam Rate of Climb =zt Sea Level

at Wor Emergency Power 2,925 ft./min.2,680 ft./min,
Maxinum Rate of Climb at Sea Level - '
at HMilitery Power 2,420 ft./min, ,2120 ft./min,
®ime to climb to 20,000 feet at

Wsr smergency Power 8.5 mins, 9,6 mins.

Time to climi to 20,000 feet =t

Kilitery Power 10.0 mins, 11.7 mins,
Service Ceiling at Militery Power 33,700 feet 32,100 feet

Rapge at 10,000 feet at 20C MPH

(based om 630 U,S5. gallons of internsl

fuel with allowasnce of W gallons for

teke~off, climb snd incidental operatiom) 1,210 miles

IITI. Condition of the Aircraft Relative to Tests

A. Airplene performance was obtained, ,ith smd without the .50
caliber gan top turret instslled using 170 grade fuel,

The =2irplene was equipped with torquemeters znd a Bowser fuel-
flow meter, complete with totalizer, vhich was connected lo the right
engine fusl gystem. Other test equipment consisted of = cemsitive
airspeed indicator, dusl menifold pressure gages, test tachometers and |
& test sltimeter, all of which were accuruztely czlibrated in the lab-
oratory before instellation, Cerburetor alr temperstures anl outside
2ir tempsratures were meesured by cclibreted, tyve C-10, resist:nce
thermometers. A cslitrated manifold pressure goge was also installed
to indicate the cerburetor deck pressure on the right engine for the
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No special test instrumentation was made to measure the oil-
in temperature, engine oil pressure end cylinder head temperatures,
but the ship's instruments were removed, calibrated in the labore-
tory, end reinstalled prior to flight testing, so that the true
readinge of these instruments would be known at all times,

Speed ve. Altitude at wer emergency power uting water in-
jection (20% mleohol end 80% water mixture,) military power and normal
rated power; wer emergency, military power, snd seventy-five per cent
power climbs; cruieing power calibrations end range surveys at 5,000
and 10,000 feet were obtained without the turret installed at a take-
off groes weight of 27,600 pounds, c.g. at 25.5 percent mac, wheels
up. Complete stall information wae also obtained. »

Speed v8, Altitude and the climbs were repeated with the
turret installed snd cruising power calibrations were also run at
5,000, 10,000, 15,000 and 25,000 feet. The gross weight at take-
off was 29,245-pounds with a c.g. of 27.5 per cent mac, wheels up
and 25.6 per cent mac, wheels down,

All level flight epeed vs. altitude data was corrected to a
standard weight at altitude, which was take-off gross welght less
the weight of the fuel used to take-off and climb te the sltitude plus
a small allowsnce for necessary engine warm-up and ground operation. All
other data was corrected to an N.A.C.A standerd day.

B, For the initial flight tests armament consisted of four (4)
20 M.M. high velocity cennon in fixed poeition pointed forward and
mounted in the bottom of the crew nacelle. For this condition the
airplene wae bsllaeted for the equivalent loading of 800 rounds of 20
m.m. smmunition and carried 630 U.S. gallone of internal fuel and a
crew of two,

For the second phase of the tests the remote controlled power
turret, complete with deflector vanes to eliminate buffeting, end
housing four .50 caliber guns, wes installed, and the sirplene was
ballasted to a loading equivalent to 600 rounds of - 20 m.m. ammnition
and 2000 rounds of .50 celiber ammunition, and a crew of thres,

All gune were wrapped with masking tape.

The pilot is protected from machine gun fire by bullet ree~
istant glass in the front windshield panel and the gunner by bullet
resistant glass in his forward wipdshield pemel and by adjustable
sections of armor plate on either side of the fuselage.

C. The airplene was flown with standard army camouflege paint
on 811 metal surfaces. The radsr poles and all radic masts and
antennae were in place.
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D; The alcohol-water mixture for the water injection supply
was carried in specially comstructed tanks built into the standard
engine cowl, No externsl chenges were made in the cowling that
would effect drag characteristics. A mixture of 20§ alcohol end
80% water was used to prevent freezing at altitude.

E. This airplene was not equipped with de-icer boots.

F. The alrplane was flown with the landing gear retracted, wing
flape neutral and carburetor cold wmless otherwise stated. Upper cowl
flape were closed for all conditioms of flight. All level flight per-
formance was obtained with the 0il cocler shuttere one quarter open so
that the oil-in ¢ rature would stey within limite on the test days
which averaged 14° C above stendard. HNo measurable loes in speed was
noted at normal rated power and above, btut at very low cruieing powers
this configuraticn resulted in a loes of epproximately one (1) mile
per hour in true speed. On a standard day it would be possible to run
with oll eooler chuttere closed in level flight. Lower cowl flape were
closed for level flight and one-quarter open for climbs; intercooler
shutters and mixture setting as noted.

IV, Pliﬁ’gt Charscteristics

A, Taxling and Ground Hzndling

The rubject alrplsne hed very good taxiing and grcund handling
characteristics. Direction=l control could be very easily meintained by
application of engine power and it was eeldom neceseary to use the
brakee for this purpose. Breking action was very smooth and easily
apolied as desired. The nose wheel was smooth in all operation, both
on concrete and rough sod, end strong cross-winde had very little effect
on the sirplane.

B, Take-Off

The acceleration was very rapid when full tske-off power
was used. The length of ground roll was short and intitisl rate of
climd very good. Very little torque was experienced but a burble
tendency was quite sppsrent under the fuselage immedlately after the
gear wase retracted and while the fleps were still extended. This
condition subsided es soon as the flaps were retracted and the climd
maintained. After the landing grar was retracted, slight elevator
trim was required to bring the noee up. The landing flape retracted
evenly without causing any undeeirsble effecte; alleron loade during
take-off were very light for an airplene of this weight due to the
spoiler type aileron system employed.

It is recommended that one-quarter wing flaps (15°) be used
for tske-off and the nose wheel should be held on the runway until take-
off speed ie attalned. Upper cowl flaps should be closed to prevent un-
desirable btaffeting. .

CORPIDENTIAL
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C. Stability

The stebility of this airplane was good, Trimmed for level
flight, the airulsne wns staticslly and dynemically stable both long-
itudionally and directionally. Laierel stability was neutral. These
chatacteristics were found to be the same for both normsl rated and
cruising powers.,

In e pover-off glide in the landing configuration (full wing
flaps and landing geer extended) the airplane was statically and dynem-
L ally stable in all ylanes,

4 slight hunting terdency was noted in rough eir.
D, Trim and Ralance

Changes in elevator and rudier trim were required for slight
chenges in flight attitude. The use of aileron trim had very slight
effect and was not considered emple., The airpline became extremely
nose heavy when the wing flaps end landing gear were extenled but this
condition could be rezdily corrected by use of elevator trim. 8light
elevator trim was necessary for steep climbs and dives.

Sufficient rudder trim was available for all conditlons of
flight.

E. Controllability

The rudder, eileron, and elevator were very effective in all
positicns of flight from limiting speed down to the stall.

The elevator control forces were heavy at all speeds and ex- :
tremsly heavy at high speeds. The aileron control forces were light
at all speeds, although there was considerable friciion in the actuating %. = .
linkege. Full aileron deflection was made up to 260 MR indicated air-
speed without any sign of reversals end the forces remained light due
to the spoiler type ailerons extending from the top surface of the wing
with the smell outboard ailerons for "feel andl centering" only.

More than average displ?cemeﬁt of the control wheel was nec-
essary for lateral control at slow speeds and there was considerable
lag in the response of the airplane,

F. HMuneuverability

The sirplene appesred to be very mancuverable for one of its
weight class. fibe rete of roll was rapid; maneuvering flaps are to
be installed on later mo.els to increase the rate of turn. Longitudinal
control was heavy requiring considerablé effort for acrobatics. A

tendency to climb or dive accompsnied 2 turn unless a definite effort
wasg made to suppress it.

COEFIDENTIAL . yrIE
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G, Stelling Characteristics.

All stalls were obtained with the turret removed al 2 gross
welght of approximetely 29,000 pounds, All stalls were straight
througn and clean with sufficient warning in the form of tail buf-
feting occuring spuroximately three miles per Lour before the bresk,
All controls were effective up to the stelling point. -

In the clsen configurstion and the power off the airplane
stalled at about 105 ¥H indicnted airspeed., With the landipg gear
extended end the wing flaps full down the indicated stalling spoed
was &) MPL,

Using aporoxim tely 975 brake horsepower per engine the alr-
plene stalled clean at 97 MPH with wide open cowl flaps ond at Gl
IirH with cowl flaps one-quarter open and the landing geer extended.
Chenging either the cowl flap or intercooler shutter position from
closed to wide open had no noticesble effect on the stalling speeds,

E. Spinning Characteristic:

No spins were attempted on this airplene beceuse intentional
spins were prohibited.

1. Diving Charscteristics

During the dives the elwvator forces were very hesvy al-
though light control was allowed by the use of the sensitive elevator
trim., Aileron action was light and positive but the rudder control
was moderately hesvy although effective.

J. Oporstion on Reduced Fumber of Engines

No tests were run to determine the single engine ceiling of
- this airplane but a single engine lanling wes medc which indicated
that the air;lane hsd good 2ingle engine landing control, However,
level flight cannot be maintained on one engine with the lamling geer
end wing flaps extended,

K, High Altitude Trails.

The air lane hanl.ed setisfactory at altitude although it
began to feel sluggish at 30,000.feet. Trouble wes experienced with
low 0ll pressure on the right engine above 20,000 feet at militery
power. The pressure dropped below the minimum allowable operating
1limit although the oil-in temperature was still normel. An engine
change was required on the left engine midway through the tests
due to a damsged impeller in the mmin stage supercharger section,
Neither one of the left englnes showed the above menticned loss of
oil pressure that was evidence on the right engine. The ceuse

!
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of this low oil yressure wes never nctually determined although
cevernl corrective messures were suggested end tried by the Pratt
& Whitney field representatives, ell to no avail,

The engines would not run at high altitude with the fuel
booster pumps off ‘when changing fuel selector velves as the pilot's
handbook of operating instructiom recomrends,

Considerable cold air leakege wre experienced around the
windows, escspe hatch, end along the exit door.

L. Approeches rni Lendings

The airplene wes found to possess desireble lending charsc-
terigtics,’ The noee heaviness that accompenied the extenvion of the
lending geer ¢nd wing flaps wee eesily corrected ny the use of elevator
trim. An apparent lack of sileron control was experienced et first but wes
found to be not stjectioneble as the pilot beceme eccustomed to the alr—
plene,

Approximstely 120 M°H indicated airspeed is recommended for
sefe gliding speed on approachwhen using full wing flaps.

M. DNight Flylng
No night flights weie made.
N. RNoise and Vibration Level Tests At Crew Stations,

Engine vibrztion and noisc level was coueidered normel at all
crew stations.

0. Pilot's Report on Vision and Cocipit Leyout.

Forward vision during texiine wes very good except for some
aictortion ceused by the curved plexiglass enclosure. Vislon to.the
rear was obstructed by the wing and engine nacelles. Forwerd vision
during teke-off wes good but beceme exceedingly poor es the nose vas
1évtad, due to the long nose of the crew nacelle, The canopgy hed too
mich distortion in the plexiglass and the posi:ion of the metal strue-
ture was such £3 to eeriously impair vision in several directions from
the gunner's seat,

Trim tab controls for the rudder, eileron, and elevator were
operated all in the seme plene which required some thought each time
to decide which wey the control should be moved to effect the lesired
results, Also, sufficient room between the seat and the gide of the
fuselage wes lecking for access to the trim tab controls. These two

CONFIUENTIAL |
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fsctors resulted in weeted time befors required trim could be nade,
It would be more desirasble to heve the esontrols moumted go that esch

would ogerate in the respective plepe of metion of the surfaee which
it controlled.

The instrument layoui was in genersl eatisfzctory. The gen-
erator emmeters znd brescer switches were inconveniently plioced be-
hind the pilot on the right rail of the Lfuselage,

The eontrols for the oil cooler ghatters were considered im-
accesible, Furthermorz, it would be desirsble to have the oil eooler
timtters and slso the intercooler simtiers cmd engine cowl flrps
operated antometicolly,

The werning horm release button was located on the left rail
of the fuselage semewhat behind the pllot end wes difficult to reach
amd operate. A more comvenient location ahead of the pllot would be
deairsble.

The ignition switches eculd be more edvantsgeously placed by
rotating the penel towsrd the pilot. The location of the elesctric
propeller feethering switches was considered unsati sfactory,

The eanopy design was very inadequate during a heavy rain-
storm. Considersble water leasked into the cockpit from the metsl-
glase seals in the overhesd emclosure, This uneatisfactory condi-
tion was experienced both on the ground and in flight,

The emergency exit provided for the rilot was poor, as
one control handle eperated without violence, should relesce the
canopy. The entramee door wes not provided with an emergency res-
lesse on this -2irplane, although subsequent models are to e so

equipped.

The fresh eir inlet cn the gide of the fusclege was unsat-
iefectory. A ls=rge inlet plzced near the flot's feet would be more
- desirable for operation during extremely warm weather,

The pilot's seat had insufficlent longitudinel sdjustment,
Sufficlent vertical adjustsent was provided but a tall pllot wegring
a lerge seatpsck type of parachute would experience an uncomfortsble
lack of overhead clearance in rough edr, without some mosms of horiz-
ontal edjustment, The control column was well located, howcver, snd
the travel wes very suitable.

In generzl, suificient room was aveilsble for the wearing
of winter clothing.
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P. ' Crew Report on lLoyout of Individurl Stations

Ko detelled comments crm he mede regerding the lzyout of the
crew gtations begause of the nature of the test instrumentation,

lie pummer's sight was ramowed to allov suiteble plecing of
the observer's instrument test penel without undue interference, At
no time wae it poseible to ride in the radip operstor's position in flizht
becsuse passage was impossible throuwgh the crew nacelle from front to rear
snd the positions therefore are not interchangable,

Emergency exit from the redlo-gunner's position would be very
slaple with 1little likelihood of eollision with the empemnssgs.

Q. General Fupctioning.
1. Power Plents snd Associated Zquioment.

In genercl the operation of tho power plemt wae satisfrctory.
Ho.ever, mention should be mrde of several minor occurenges that were
encountered.,

The use of water injection caured mmbrous exhoust stacks
to f2il clony the weld cnd in seversel instances burm off, During sp-
proxim:tely o0 hours of test flying inmcluiing seversl hours of war
euergency power operziion, some seventy-tive siamese stecks had to be
replaced on the two engines. The frilure always occured =long the
welded Joint between the individual stsclks,

Throvghout the flight test progrsm considerable trouble
was also ensountered with oil lesks at the rocker box govar wrsiets,
Thismsgulted in the nacelles snd empennage being sprayed with oil
on several fl gshte, This elso wae a fire hazard becrmse cn ons flight
the earburetor eir filter on the right engine burhed out at on zltitude
of 30,000 feet end wa. spparently = direet czuse 5f the lerking engine oil
becaning ignited after i1t hsd completely natursted th~ filter.

The esrburetor preheat-door sontrol rods were £ source of
zonoyance since they bLroke uff on occasions csusing excessive eerburetor
elr temperasture by ~llowing the pre-hest door to gpen slightly. This
elso resulied in « lowering of manifold pressure end loss o sysilable
horsepover, The esrburetcer =4r filters should he redesigned so thst some
rem 2ir could be obfrined sinee it would be impossible to cbtain teke-
off manifold pressure with the fi lfer im operation.

On one occrsions, while ruaning » hich speed polnt using
water injection, the throttle limkege jomoed in the fairl-ad in the
fire well while the throttle wae in the wide open poeltion, This was
due to improper zdjustment of the throitle linitage #1lowing the shoulder
on the end of the throttle rod to wedge in the fairlesd. It very m;s;rlalym
required festhering of the effected engine but ﬂenma;ly the thro

Ty 8 Y om =
HEL, ?a‘\.', Tl P ",,:‘ & s
et A -

ﬂa Al a) ¢

IR
Yol s

B s



LONFIDENTIAL
Flight Test Engineering Branch £ Pege 10,
Memo Report No. Eng-U7-1790-A
28 Augast 1944,

was unstuck by ep - licetion of such force on the throttle bsndle on the
quadrent 2s to cause it to bend out of its prover place,

In view of the fact that the same difficulty was exper-
ienced at an earlier date at Wright Field corrective measures are strongly
recomuendaed ., i

2, Eydraulic, Electricel, and Pneumatic Systems.

In generel, the hydramlic, electrical, end pneumstic systems
on this airulsne gave dependable service and required little more than
normprl maintenencs. ;

3. Miscellaneous

The nose wheel gear retractsd with excessive violence as
it sssumed the “"locked~-up" position.

A spring loadedi elevator, with the trim tebs riggei in "de-
boost", was instelled aftor severel flights bad been made sand mneslderably
improved the previous eXtreme heaviness of the control.

» The windows ani instrument vanel "fogged-up" on descent to
wi rmer air after a high sitituds flight indicatling the neced for a de=
froster, The cockpit healer wss conzldered unsatisfactory in that ite
depen.iability of ooerntion was inconsistent,

On seversl occasions it was noted that gesoline fumes filled
Both the front and reer cocknite durin.;, texiing, teke-off, end climbs with
full iuel tanks,

Durling the rumning of the {1light teste new allerons, elevators,
and rudders were cut on due to fabric failure of the original control sur=
faces.  Consilerable trouble had been experienced on otksr P-61A airplsnes
with the seme type of fabric, the csuse of wrich was improper spplication of
dope to the fabric by the subcontracting firm that furnished these parts.
The method of spulication hes now bDeen corrected and no further trouvle
of this nature is snticipated,

V. Shipboard Tests

Not applicable to this airplene.

VI. Performasnce lats

All performence wes run &t the limiting menifold oressures specified
in the Pilot's check chart of tke Prett and Yhitney Operator's Handbook
(Sedond Edition) for R-2800-3 serics engines.

A. Airspeed Celibration

The eirspeed position correction apd location of the airspeed
head ere shown in fig. l.

‘CONBIDEHNTTAL
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C.

are given in the following tables,
oler flaps closed, oil cowl shutters 1/4 open and

Altimeter Correction

CONFIDENTAIL

The altimeter correction ie shown in Fig. 2.

High Speed in Level Flight

Pagell,

High speed in level flight with end without top turrets installed
The testswere flown with mixture suto-

rich, cowl and interco
(1 1/8" exit).

Pl %1.1 F]gz.?anggd nﬁfmal rated power, 2550 RPM is as follows. Curves
Altitude Torque Man, Throttle Blower TRUE %s m%mj%?‘ﬁmoss
feet BHP/eng. Press'Hg, SPEED w7, POUNDS SPEED yT. POUSDS
0 1500 k.5 Part  Heutral 287.5 27530 280.5 29170
5000 1555 4.5 Part  Neutral 305.5 27450 300.0 29080
200 1590 M5 ¥.0. Feutral 317.0 27390  313.0 29030
EB BB B oA Imewe g W oam
10000 - 1535 49, Part Low 322.0 27360 19,0 28980
15000 ;630 4g.5 Part  Low 3.0 27220 340.0 28830
%0 1650 9.5 W.0. Low 3530 27140 350.0 28730
13380 154 4.2 W.0. Low 351.0 27060 348.0 28630
13200 1540 U4g.5 Pert  High  351.0 27060 348,0 28630
20000 1542 k49,5 Part  High 354,0 2703%0 351.0 28590
35508 1557 9.5 W.0. High  365.0 26900 363.0 28410
25000 1400 Lh.8 W.0. High 360.5 20730 357.0 28170
28000 1225 39.4 W.0. High 350.0 26520 346.0 27810

* Criticsl Altitude in Neutpal Blower for 44,5 ®
** Optimum Altitude for Shift to Low Blower.
*** Criticel Altitude in Low Blower for 49,5" Hg. Manifold pressure,

*%¢* Optimum Altitude for Shift to High Blower,

#e4#* Critical Altitude in High Blower for U49.5% Hg. Manifold Pressure,

CONFIDENTIAL

Hg. manifold pressure.
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Memo Report No. Eng-! ' -1790-A
28 August 19U,

Fote: Closing the oil cooler shutters from the one~qusrter open
position gave no messurslle incresse in epeed.

2. Data for military power at 2700 F°M is &8s follows. Curves

are giren in Fig. 3 end U,

TORPET OHE ~MOTET ON
Altituie Torque Man, Throttle Blower _ TRE GROSS WP, TRUE GROSS WT,

feet BIP/ eng, Pree-"Hg. SPEED POUNDS ___SPEED

0 1853 53,0 Part BNeutral 312,0 27530 307.5
"'Ltooo 1870 53,0 %.0. Feutrsl 3240 2750 221.5
5000 1848  K2,4  W.0. VNWeutrel 3240 27di0 | 3215
**1100 1738 49.2  W.0. Neutrel 3230 2740  321.0

7100 1738 54,0 Part Low 323,0 27410 321.0
10000 1742 54,0 Part Low 333,0 27360 330.5
15000 1750 54,0 Part Low 350.5 27220  348.0

*13600 1% 540  W.0. Low 5.5 27170 353.5
*1%200 1590 49.2  W.0. Low 352.5 27060 50,5
19200 1590 53,0 Pert High 352.5 27060 3505
20000 1590 53.0 Part High 56,0 27030 353.5
2% 1600 53.0 W.0., High 63,0 26950  360.0
25000 1400 4.1  W.0. High 750,5 20740 356.0
30000 1110  36.8 W.0, High 34,0 20340 334,06
2000 1000 33.5 W.0. High 319,0 26100 ---
* Criticel altitule in Neutral Blower for 53"Hg, menifold pressure.
::-vOgg?gﬁlﬁ:?&ﬁoinﬁitx;gwengfﬁio;fugo manifold pressure.,

s2¢s Ontimum altitude for Shift to High Blower,
senss Criticel eltitude in High Blower for 53"Hg, Msnifold pressure.

. BURFIPENIIAL 'y

_POUNDS
20170
29090
29080
29040
29040
28980
28830
28870
28630
28630
28590
28470
28170
27500
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injection 1s as follows.

COMPIDRNT
Branch 4
1796-A

ML

AL

Page 13.

3, Data for war exergency power at 2700 RP% using water
Curves are glven in Fig. 3 and W,

Altitude Torque Man. Throttle Blower ﬁwm S WT MTEJR@UEMSSWT—
_feet B/ eng.Prosa"Hg, SPEED POUNDS  SPEED  POUNDS
0 »lg 60,0 Part  Weutral 333.0 27530 330.0 26170
“lio 2247  60.0 W.0.  Neutral 337.0 27500 3340 20150
"0 2010 533  W.O.  Neutral 330 2740 330 29090
4700 2010 60.0 Part  Low 33,0 2740 31,0 . 29090
500 2012 60,0  Pert  Low 375,0  2TH0 332,5 29080
10000 | 2047 60,0 Part  Low 155.0 2730 2.5 28980
Moo 2070 €0.0 W.00  Low 66,5 27280 4.0 28900
15000 1925 03,1 W.0.  Low U5 27220 30l.5 28830
*#%0 190 555 0.  Low 4.0 27210 1.0 29820
15300 1910  60.0 Parb  High 3L.0 27210 3610 2880
2208 190  60.0 W.0. High 37,0 27130  369.0 287
20000 173H b  W.0.  EHigh 369.0 27030 6.0 28590
25000 1375 M3.6  W.0.  High 356,5 2674 53,0 28170
28000 1165  37.5 W.0.  Bigh 3,0 26520 .- ===

% Criticel mltitude in Neutral Blower for 60, 0%He,

»* Optimam altitude for Shift to Low Blower.

I
|
|

manifold npressure. |
I

»»» Cpitical altitude in Low Blower for 60,0"Hg. uenifold pressure.

sess Optimus Altitmde for shift to High Blower,

ssers Criticel altitude in Bish Blower for 60, 0"He., menifold pressure.

| CNTTRILL
TN I, RUTRL T ST

VAR
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ght Test Engineering Branch i _ Pege 17.
Nemo Beport Mo, Eng-47-17%-A '
28 August 194,

E. Cruising Power Calibrations and Range Surveys,

. ls Turret Off; Gross welght at take-off was 27,600 pounds, in-
cluding 630 U.5. gallons of internsl fuel. :

8. Power required curves for 5000 feet and 10000 feet in neutral
blower, corrected to 26,000 pounds groes weight, are shown on Figure 8.

| b, Curves of Alr Miles per Gallon ve. Airspeed at 5,000 and
10,000 foet, with all data corrected to an N.A,C.A. Standard Dey at a
gross weight of 26,000 pounis and based on the average fuel consumption
curves on Fig. 11 and 1, are shown on Figures 15 and 16, respectively,

2, Tarret Installeds Gross weight nt take-off was 29,240 pounds
including é}_o U.S. gollone of intermel fuel., -

. a. Power required carves for 5000 feet in neutrasl blower
and 15,000 feet in low euxiliary blower are shovm on Figure 9 at a
corrected gross welght of 28,000 pounds,

b, Power required curves for 10,000 feet amd 25,000 feet
in high anxiliary blower corrected to a gross weight of 28,000 pounds
are shown in Figure 10, '

: ¢, Curves of Air Miles per Gallon vs. Afrspeed at 5000,
10,000, 15,000, and 25,000 feet, with all dota mrrected to an N.4.C.A,
Stendard Day at a gross weight of 28,000 pounde and bssed on the overage
fuel consumption curves on Figs. 11 through 14, are shown on Figures
17, 13, 19, amd 20, respectively,

3. Fall flow data showing specific fuel consumption in pounds
per breke horsepower per hour vs, torquemeter brake horsppower at varisble
engine speeds are glven in FMigures 11 thru 1 » for altitudes of 5000,
10,000k 15,000, and 25,000 feet.

Y, Erdurance end renge guarentee: msde by the memufactarer,
on & baeis of 58 U.S. gallons of fuel at 200 MPH at 15,000 feet, were
5.7 hours and 1140 miles, respectively.

Range and endurance figuree given below were obteined on
this airplane for purposes of comparison to the menufacturer's guarantee ,
As far as was known, the carburetors on this airplene functioned in a
reprosentative manner and the engine had sufficient running time to be
considered an average service engine. The figures are based on an available
internal fuel capacity of 630 U.S. gallons of fuel, less the aversge smount
coneumed in ground operation, teki-off, and climb to the altitude,

a, At 10,000 feet at an aversge gross welight of 28,000
pounds (turret on) the approximate range for 200 MPE wae 1210 miles on
585 U,S. gallons of fuel at 1580 RPM anl wide open throttle in neutral
blower, mixture autométic leen. The indicated sirspeed would be 165 MPH,

L



CONFTLENTIAL
Flight Test ingineering Brench 1
Meuo Heport No, lng-47-1790-A Page 18
28 auzust 1944

b. A% 17,000 feet at en mverage gross weight of .
28,000 pounds (turret on) the spproximate renge was 1190 milea on 560
U.S. gellons of fuel at 1350 R¥M at maximum sllowsble BM:P for low
eurilisry blower part throttle operstion, mixture sutomctic lesm.
Corresponiing endurance at this rangs is epproximately ?.3 hours
et an indicated airspeed of 170 MPH (223 MPH true apeed).

At 15,000 feet at =n average gross weight of
28,000 pounds, turret on, the aeppro-imste renge at 200 MrH using
528 grllons of fuel was 108C miles at 1530 rpm, wide open throttle,
neutrsl blower, sutomatic lecn mixture.

e. 4t 25,000 feet at en zver:ge gross weight of
28,000 pounds (turret on) the range ie cpproxim:tely 102 miles
on 475 U.S. gallons of fuel r meining after clikb to 21tituls,
The true epeed would be 200 mph 2t 1850 :@M in sutomatic
lean in low suxilisry blower,
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Tlight Test Engineering Branch ¢ Page 20,
Memo Hevort No. Eng-U7-17%6-4
28 Augast 1944,

V11, Curves

Figure
Fgure
Figure
Flgare
Flgure
Figure
Flgure
Figare
Figure

1,

hege
pege
beg:
page
page
pege
page
page
pege
page
page
page

page

vage 3

page
page
hage

page
pege
orge

page

21, Alrspeed Calibretion

2<, Altimeter Calibration

23, Speed, Power vs. Altitule ETuu-ret off)

24, Speed, Power vs., Altitude (Turret on)

25, Power Aveilable in Climb ¥s, Altitude

20, Rate of Climb ws. Altitude (Turret off)

27, Rate of Climb ve. Altitude (Turret on)

28, Power Required at 5,0M0 and 10,070 fect é'l‘u.rret Off)

29, Powrr Required at 5,000 and 15,000 feet (Turret On)

30, Power Required at 10,000 and 25,000 feet (Turret On)

31, Fuel Flow Lata at Variable RPM at 5,000 feet

2, Fuel Fiow Data at Varisble KPm at 10,000 feed

3%, Fuel Flow Drta at Variable R'M at 15,000 feet

L, Fuel Flow Data at Verisble EPM at 25000 feet

35, Alr Miles per Gallon at 5,000 feet (Turret Off)

%, Air Miles per Gellon at 10,000 feet (Turret Off)

37, Adr Miles per Gallon at 5,0M feet {Turret on)

%5, Alr Miles por Gallen at 10,700 feet (Turr.t On

33, &ir Miles per Gallon at 15,000 feet (Turret On

Po, Air Miles per Gallon at 25,000 feet (Turret On

11, Rote of Climb at Verisble Indicated Alrspeed at
0550 Feet in Neutral Blower :

L R te of Clmd at Vari.ble Inilcatéd Airspeed at
14,900 feet in Low Auxiliery Blower end at 26,900
feet in Righ Auxiliary Blower.

All dats redvced to N.A.CA,Stanisrd Atmos here Iey,
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Flight Test Engineering Branch Page 43
Memo Report No. Eng-L7-17%-A

28 August 19ul,

VIII, Conclugions

1. The removel of the turret from the P-614 end the remlting
decrease in weight had only a slight effect on the high speed per-
formance of this airplane, At see level, 2 grin of 7 MPH wrs attained
at normel rated power; at militasry power the gain wae 4.5 MPH , and at
war emergency power the differential was further decreased to 3 MPH.
Throughout the normal operating renge of altitudes the average gain
in speed effected by the removal of the turret was tut 3MPH (less than
one per cent) at war emergency power,

2. The removal of the turret increased the rate of climb by
ap roximetely 300 feet per mimate (14 per cent) =t sealevel at millitary
power, This differential decreesed to 210 fect per mimaite at 15,000
feet,

3. No practical advantage is derived from the use of woter in-
Jection ¢bove 22,500 feet and above this altitude the military power
rating of 2700 RFM could be reduced to the normml rated power engine
speed of 2550 RPM with no cacrifice in airplene perf rmance,

4, Me removal of the .50 caliber turret would ceuse & consiierable
loss in the effective fire power of the eirpleame amd it seems dauabtrul
if this disadvantsge would be off-set by the resulting clight improve—
ment in performance. ‘

5. Range duta secured on this sirplsne shows that the pilot's
{light operations instruction chart in Technical Order No. N1-15FB-i,
revised 20 JULY, 1944, is from 12 to 34 vercent conservative when
ozerating in eutomatic lean and approximstely correct in the automatic
rich setting in neutral and low anuxiliary blower ani ae nach as 17 per
cent conservative in high auxiliary blower. However, the subject air-
pline was operating on slightly lower than sverage specific fuel con=
suiption, end with this in mind it is concludied that, in general, the
T.0, 's were approximetely 10 per cent on the conservative side in auto-
matic lean snd four per cent in sutometic rich wixtar: settings.

6. A cruising control chert for P-blh and P-6lB airplanes pre-
pared by tie memufacturer, and deted 3 sugnst 19H4, was exemined amd
found to compere very favoratbly with the results of these tests with
the following exception. Operztion in low a:xilisry blower was found
to be nearly 10 per cent higher on the suhject airoulane then is shown
on the sbove mentioned cruising control chart.

7. Operation of the new type Bendix supercharger regulator for
use wlth water injection wzs satisfactory and no objectionable time
lag was experienmced in the stabilization of manifold pressure in a
climb,

. CORFTDENTIAL O
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Memo Report No i‘mg-h?lmﬁ-ﬁ
28 hogust 19’434

IX. Recommeniations

1, It is recomwended that the effsctivemess of the eileron trim
be increased. -

2, It is recommended that the trim tab controls be rede sigped so
that each will operate in the respective plene of action of the surface
vhich it controls,

3. It is recomrended that the pilot's se=t be provided with a
meene of longitudinzl adjustment.

4, It is recommended that the nose wheel well entrsnce door be
conspicuously placarded for emergency relcass,

5. It le recommended that a saitable decal be placed in a con-
picious position to imprees on the pllot at all times, the advisability
of eghifting through a complete blower cycle at least once every two

hours of operatl'n to prevent disastrous sludfing of the blower clutches,

6. It is recouzended thst the nose wheel retratting mechanism

be redesigned sc thzt the force of the "lock-up” impact will be cushiored,

| COMFIUKPIAL, -
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Flight Test ingineering Branch
Memo Report Noo. Eng-l[7-1796-A
28 Augmst 194,

X feneral Dimensions and Fhotographs

A. QGeperal Dimensions

Span - 66 faet O inches

Length - 1,8 feet 11 inches

Height - 1} feet & inches

Wing Area - 651.L square feet

Alleron Area - 11 squars feest

Wing Flap Area - 112 square feet

landing Gear Tread - 17 feet 7 inches
Length of Crew lacelle - 33 fest 10 inches

B. Photographs
1. P-61A airplane, AAF Ho. |2-50#8 (Turret off)

a. Front view, #11025
b, Three quarter left front vlew, #11026
¢. Three quarter left rear view (flaps dowa), £1103%0

2. P=C1A airplane, AAF No. 42-548# (Turret on)

ao. Front view, #11040

b Three quarter right front view, #11047

ce Three quarter left front view, #110l,1 =

ds Left side view, #110,2

e. Three quarter left rear view, f,110h5

fo BHear view, #1104

go Close-up, three quarter left front view of
turret installation, #11039 -
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Flight Test Zngineering Branch
Memo lteport Noo Eng=47-1796-A
28 August 19hl

Distribution:

Commanding Ueneral, Army Air Forces
ATTN: Ass't C/AS, iateriel and Services |
Chief, Engineering and Procurement |
ATTN: Brige. Gen. K. B. Wolfe l
Chief, Engineering Division |
APTN: Aircraft and Test Control Branch 'I
Project kngineer, Mr. M. A. lobin, Fighter Airplane Branch, PiS(orig and L copies)
Major ¥, (. Lopan, Fighter Branch, Aircraft Projects Section, bngrg. Jive ‘
Cnief, Aircraft Laboratory
Chief, aerodynamics Branch; Aircraft Laboratory i
Chiel, Aircraft Projects, kngineering uivision ;
Chief, [ower Flant Lebvorstory ‘
Chief, Propeller Laboratcry
Chief, Flight Data Unit, Technical Data Laboratory
ebmicl, %valuations Branch, Technical Data laboratory (2)
Chief, Fighter Flignt Test Uranch, Flight Section |
Northrop Aircraft, Inc. |
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