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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

. MEMORANDUM REPORT

| ‘foffthé /‘:.

Air mechm.cal Serv*ce Command Arm& Air Worces

LONGITUDINAL TRIM TESTS OF-A 0 059- SCALu MODEL.
wOF;THE CURTISS-WRIGHT XP—55 ATRPLANE.

'By George F. MacDougall, Jr.,and Leslie E. Schneiter
SUMMARY

At the request of the Air Technical Service Command,
Army Air Forces, longitudinal-trim tests of a 0.059-scale
model of the XP-55 airplane have been performed in the
Langley 15-foot free-spinning tunnel. Various revisions
in control and airplane configuration were tested. with
the model mounted on a longitudinel-trim rig to determine
modifications which would prevent trim at large positive
and negative angles of attack. The tests showed that trim
at elther erect or inverted flat attitudes could be pre-
vented by installing large wing tips with an extension of
each of the wing-tip trimmers in conjunction with a large
elevator with deflections of #60° on the model when the
gtleck was free longltudinally.

INTRODUCTION

Reference 1 reports that during flight tests of the
XP-55 airplane late in 1943, an erect stall was attempted
with landing gear and flaps extended and engine idling.
After starting a normal stall recovery, the airplane
pitched down through the vertical diving attitude and
continued to pitch until it reached a condition of equi-

librium at a negative angle of attack of approximately 90°.

The airplane then began to descend vertically at this
attitude. Power falled.and, as the pilot was unable to
maneuver out of the flat inverted attitude, the ailrplane
crashed. The XP-55 is a low-wing, canard-type, pusher
airplane with a large amount of sweepback in the wing.

The possibility of obtaining trim at either large negative
or positive angles of attack with this airplane was
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previously indicated by spin tests of a model of the
Curtiss-Wright 24-B airplane - a lightweight, full-scale,
flying mock-up of the XP-55 airplane. As requested by

the Air Technical Service Command, Army Air Forces,

and as recommended in reference 1 by the Accident Investi-
gation Board, a model of the XP-55 airplane has been
tested in the Langley free-spinning wind tunnel to
determine design modifications that would prevent the
airplane from trimming at large angles of attack,

Several modifications for improving the longitudinal-
trim characteristics of the model appeared possible. The
most promising modification appeared to be that of
increasing the negative velue of the pitching moment when
the model was erect and the positive valve when the model
was inverted by adding area along the trailing edge of the
wing near the tips or by adding horizontal fins at the
rear of the fuselage., Similar installations had proven
beneficial on the 2l4-B mcdel and, accordingly, the main
effort was devoted to improving the longitudinal-trim
characteristics of the model 1n this manner.

The. 0.059-scale model was tested on a rig that per-
mitted freedom in pitch in order to determine the effec-
tiveness of numerous modifications in preventing trim at
large angles of -attack. Tests were performed with the
elevator free and with the elevator fixed in order to
determine the stick free and the stick fixed trim char-
acteristles. Several representatives of the Curtiss-
Wright Corporation were at Langley to witness these tests.

APPARATUS AND METHODS

Modei

The 0.059-scale mcdel of the Curtiss-Wright XP-55
canard-type airplans and the alternate wing tips and ele-
vator used for the tesns were built by the Curtiss-Wright
Corporation and were prepar=d for testing at Langley. A
three~view drawing of the original model (small elevator
and smell wing btips) as tested in the clean condition is
shown in figure 1. Leading-edge wing-root spoilers which
were on the airplane at the. time of the crash were con-
structed and installed by Langley before the start of the
tests. (see fig. 2) from information furnished by the
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Curtiss~Wright Corporation. The dimensional character-
istics of the model were not: checked by Langley but were
assumed to.be . in. accordance with.the. drawings. The: center-
of - gravity 1ocation of the airplane:wag obtained from data
furnished by the. Curtiss-Wright Corporation. - Dimensional
chardcterlstlcs of .the airplane with the original (small)
and .the alternate. (large) elevator and with the.original
(small) and alternate (large) wing tips are. given on
table‘I. : | s e ol e Mkl

Photographs of the original model in the clean and
landing. conditions are shown. in figure 3. . A comparison
of the orlblnal (small) and alternate (large) elevator
and wing tips are shown in flgufes i and 5, resneCwlvely

‘Leading-edge wing-tip spoilers, a fence (vertical fin

area on the wing), extensions of the wing-tip trimmers,
and a typical.cowl fin - revisions in madcl configuration
d631gned in an attempt to prevent trim at large angles of
attack - are shown in figures 6 to 9, respectively.  The
exten°1ons of the wing-tip trimmers were fixed with respect
to the wing- t1p trimmers,

. The model was ballasted with lead me;bn 8 Lo obtaln

"' the center-of- grav1ty locations desired, but the:scaled-

down weight snd moments of inertia were not simulated.

Wind Tunnel and Testing Technigue

. The tests were performed in the, Lan&ley 15~-foot free-
opinnlnv tunnel, a description of which 1is given in: refer-
ence 2. The model was mounted (as shown in fig. 10).on
a wire rig which was fixed in the center of the tunnel.
The rlg restrained the model about the roll and yaw: axes -
at 0° of roll and yaw but allowed 1t to oscillate freely
about. the pitch axis between angles of dEt&C of $90°,
Provision was made for moving the model either forward or

- rearward on the rig in order to change t ¢ longitudinal

location of the axis of rotation with respect to the mean
aerodypamic chord of the model and for meving weights in
the model in order to maintain the center of: gravity. sat
the axis of rotation. The elevator was:mass-balanced for

- these tests and, unless otherwise specifically noted in:

the tables of results, was free to-float: Detw“en the up
and down stops. . .

When placed in the air stream, the model rotated .
about the pitch axis until it attained a trim angle of
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attack and then remained fixed .at this position. To
determine whether the model would trim at more than one
angle of attaeck for the configuration being tested, the
"model was rotated from the original trim angle of attack
by means of strings attached to the nose and tail of the
fuselage. The strings were then released and the model
either returned to the first trim angle of attack or
rotated until it reached a second trim angle of attack.
This procedure was continued until all the trim angles of
attack were determined for the configuration being tested.

The tests were performed at a constant airspeed of
approximately L0 feet per second. - This alrspeed for the
model corresponded to the approximate rate of descent of
the airplane when it was descending in the flat attitude.

The trim angles were measured: visually by means of
a protractor mounted on. a tunnel. window which was perpen-
dicular to the pitch axis of the model. Motion pictures
were taken of most of the tests. and, for the first tests,
the trim angles were also measured from the motion- plcture
film (accuracy of %19). Measurement by the two methods
agreed within 2°9. The trim angles:for the rumalning tests,
therefore, were measured only visually -

TEST CONDITIONS

Longitudinal-trim tests were performed for the origi-
nal configuration of the model and for various combina-
tions of the modifications shown on figures l through 9.
The conditions and control deflections tested are indi-
cated in table II. Variations in center-of-gravity loca-
tion were made for the clean condition (flaps neutral and
landing gear retracted) and for individual and combined
conditions of landing gear extended, flaps deflected down,
and ailerons deflected up for trim.

Flat silk parachutes having a drag coefficient of
approximately 0.7 (based upon the canopy area measured
with the parachute spread out on a flat surface) were
installed on the model for a few tests. The wing-tip
trimmers were fixed at neutral for these tests and the
towline of the parachute was attached to the outer tip of
the wing-tip trimmer. The towline was of such length that
the parachute, when opened, would clear the propeller.
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The elevator at the nose of the airplane is linked
with the stick in such a manner that the tralling edge of
the elevator moves up when the stick moves forward. This
elevator movement with stick movement is opposite to that
for conventlonal airplanes. The stick moverment to climb
or dive, however, is the same as that for conventional
airplanes, that 1s, the stick 1s pushed forward to dive
and is pulled rearward to climb.

RESULTS AND DISCUSSION

The results of the longitudinal-trim tests, presented
on table II, show the angles of attack at which the model
trimmed in the large positive angle-of-attack range, in
the large negative angle-of-attack range, and in the
region of the normal-flight angle-of-attack range.

Original Configuration

The results presented in table IIA show that, in the
original configuration for the normal center-of-gravity
location, the model would trim only at large positive and
negative angles of attack when the elevator was free to
float between its original maximum up (60°%) and down (17°)
positions with the elevator tab neutral. Results of
subsequent tests for various other configurations indi-
cated, however, that trim at angles of attack in the
normal-flight region could have been obtained by a smsall
deflection of the elevator trim tab. It was noted during
these and the subsequent tests that the elevator trailed
with the wind and that it floated up (with resvect to the

-ground) against the stop when the mddel trimmed at flat

erect or inverted attitudes:

The results obtained for the original configuration
are generally consistent with the results of tests of the
2li~-B model and with the results reported in reference 1
In that the models and the airplane trimmed at flat
attitudes and at angles of attack in the normal flight
range. In addition, the elevator trailed with the wind
and floated up against the stop when the model wasg
descending at a flat attitude as was the case for the
2li~-B model and the XP-55 airplane,
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Effect of Leading-Edge Spoilers

Tests were performed to determine the effect on
longitudinsel-trim characteristics of removing the leading-
edge root spoilers. These tests indicated no effect and
accordingly, the root spoilers were not reinstalled for
the remainder of the tests. Tests were also performed to
determine the effect of installing leading-edge wing-tip
spoilers anéd also indicated little effect (table IIB and C).

Effect of Fence
The installation of the :fence, previocusly designed
by Curtiss-Wright to prevent spanwise flow along the wing,
also had no marked effect .on the longitudinal- tr*m char-
acteristics of the model (table LID)
Effect of Elevator Size

The results presented in table IIE show that the trim
characteristics of the model were not appreciably improved

. when the large elevator was substituted for the small

elevator. ZElevator travel was unrestricted for these
tests. Because of other considerations of longitudinal
control,..the contractor indicated that the large elevator
1s to be used on the alrplane and the large elevator was,

- therefore, used on the model for the remainder of the

tests.

Effect of Wing-Tip Size

Tnstallation of the large wing tips, which was essen-
tially an addition of area along the trailing edge of the
wing at the tip, tended to prevent trim at 10rbe angles
of attack (see table IIF). Removal of Voth wing tips
(portion of the wing outboard of 'the fin and rudder):
tended ‘to increase the magnitude of ‘the large trim angle.

‘' The improvement in longitudinal-trim charscteristics
noted when the large wing tips were installed can be
attributed to the fact that the .addition of area along
the trailing edge of the swept-back wing at the tip
increased the negative value of .the pitchlng morent. when
the model was erect and the positive value when the model
was inverted and thereby increased the tendency of the
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model to trim at low angles of attack. Similarly, the
adverse effect observed when the wing tips were removed
can be attributed to a decrease in the value of the
pitching moment caused by the removal of the tips,

Effect of Extensions of the Wing-Tip Trimmers

The preceding results indicated that a further addi-
tion of area along the trailing edge of the wing at the
wing tip might be desirable and, accordingly, extensions
of the wing-tip trimmers were installed and tested on the
model. The results of these tests are presented on
table IIG.

Installation of the 5/8-inch (model-scale) extensions
of the wing-tip trimmers had a marked beneficial effect
on the longitudinal-trim characteristics when the large
elevator was free to deflect between 500 with the ele-
vator tab 25° up. The model would now trim only at angles
of attack in the normal-flight range for the normal center-
of-gravity location. 1Installation of smaller extensions
of the wing-tip trimmers (3/8-inch model-scale) also
improved the trim characteristics but would not always
prevent trim at large positive or negative angles of
attack.

Effect of Cowl Fins

Inasmuch as the rearward portion of the fuselage and
the wing tips are approximately the same distance behind
the center of gravity, tests were performed to determine
whether cowl fins (horizontal fin area on the sides of
the rear portion of the fuselage) would also prevent trim
at large angles of attack. Installation of the 2- by
L~inch (model-scale) cowl fins prevented btrim at large
positive and negative angles of attack for the normal
center-of-gravity location (table IIH). Tests performed
with 1- by L-inch or smaller cowl fins installed on the
model showed that fins larger than 1 by L inches (model-
scale) were regquired to prevent trim at large angles of
attack. Inasmuch as the cowl fins were bslieved imprac-
ticable because of the excessive size required on the
airplane to prevent trim at large angles of attack, tests
were not performed to determine the optimum cowl fin.
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The results of these tests are also generally con-
sistent with those obtained with the 2,-B model. Install-
ation of small cowl fins had no appreclable effect on the
trim characteristics of the 2l1-B model, whereas it would
nose over into a steep dive after the spln rotation
stopped when wing-fuselage fillets (essentlally large
cowl fins) were installed.

Effect of Parachutes Attached to the Wing Tips

An attempt was then made to prevent trim at large
angles of attack by attaching 6.-foot (full-scale) para-
chutes to the wing tips with 3.5-foot (full-scale) tow-
lines. Although the installation of the parachutes on
the wing tips considerably reduced the magnitude of the
trim angle, the results in table II I show that larger
parachutes would be required in order to prevent trim at
angles of attack other than those in the normal-flight
range. Tnasmuch as appreciably larger parachutes could
not be installed on the airplane because of the danger of
the parachutes fouling with the propeller, tests were not
performed to determine the minimum size of paraclmte
required to prevent trim at any but angles of attack in
the normal-flight range.

Effect of Center-of-Gravity Location

The results presented in table IIJ show, as could be
expected, that moving the center of gravity forward
improved the longitudinal stability of the model (pre-
vented trim at large angles of attack) and that moving
the center of gravity rearward impaired the longitudinal
stability. It is not feasible, however, to move the
center of gravity forward on the airplane.

Effect of Elevator Deflection

The trim characteristics of the model with the small
wing tips installed were not appreciably changed when the
elevator deflection was increased from the original
deflections of trailing edge 17° down and 60° up to
trailing edge 60° down and 60° up, or when all restric-
tions on elevator travel were removed with either the
large or small elevator installed. (Results on table TIK.)
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A marked beneficial effect was observed (as previously
noted), however, when the large elevator was free to
deflect between +60° with the elevator tab neutral and when
the large wing tips with the 5/8-1nch.(model-scale)
extensions of the wing-tip trimmers were installed on the
model. For . .this configuration, the model trimmed only in
the normal-flight angle-of-attack range for the normal
center-of-gravity 1ocat10n.

Results of te5us performed. with the large elevator
fixed at 60° up and at 60° down when the large wing tips
with the 5/8-inch (model-scale) extgnsions. of the wing-
tip trimmers were installed are also presented in \
table IIK. When the trailing edge of the elevator was
60° up, the model trimmed at large negative but not large
positive angles of attack and, conversely, when the ele-
vator was 60° down the model trlmmcd at large positive
but not large negative angles of attack. These results
indicate that the airplane will nose down into a dive
fron. either erect or inverted attitudes when the elevator
is full up with respect to the ground.

It was noted during the tests:for conditions where
the model trimmed both at large angles of attack and at
angles of attack in the normal-flight range, that when
the model was moved from trim in the normal-flight range,
it generally pitched to trim at a kéarge positive or
negative angle of attack regardless of whether the ele-
vator was fixed or free. It was observed, however, that
the model could be moved appreciably farfher from its
trim angle of attack in the normal-flight range before
pitching to trim at a large angle of attack and that the
movement to the large trim angle of attack was considerably
slower when the elevator was free than when the elevator
was fixed. These results indicate that the model was more
stable with the elevator free (stick free) than with the
elevator fixed (stick fixed).

It was reported in reference 3 that the XP-55
alrplane vas longitudinally stable stick free but was
longitudinally unstable stick fixed. The results of
the present tests are not in complete agreement with
these results but do check them gualitatively in that
the XP-55 model was longitudinally stable in the normal-
flight range for more configurations with the stick free
than with the stick fixed.
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Effect of Elevator Tab Deflection

The results on table IIL show that the setting of
the elevator tab was an important factor in determining
the sign of the large angle of attack at which the model
trimmed. As previously noted, the model trimmed at either
erect or inverted flat attitudes when the elevator tab
was neutral. When the tab was set up, however, the model
generally trimmed at large positive but not large negative
angles of attack and, conversely, when the elevator tab
was set down, the model generally trimmed at large negative
but not large positive angles of attack. These results
can be explained by the fact that deflection of the tab
caused the elevator to float up or down depending on the
deflection of the tab. The effect of thls elevator
deflection was the same as that observed for the elevator
deflection tests presented in table IIK. It appears
therefore that the pilot in the airplane can use the ele-
vator trim tab to assist in preventing trim at flat attil-
tudes. )

Effect of Alleron Deflections

The results on table IIM show that the magnitude of
the large trim angles of attack was reduced when cowl fins
were installed and the allerons were set down together,
the reduction in magnitude becoming more pronounced as
the center of gravity moved forward. Trim only at angles
of attack in the normal-flight range could not be secured
by setting ailerons together, however, without forward
movement of the center of gravity. There was no appre-
ciable effect on the longitudinal-trim characteristics of
deflecting ailerons differentially -~ moving the stick
laterally. :

Effect of Rudder Deflections
The results presented on table ITN' show that deflec-
tions of the rudders had no -appreciable effect upon th
longitudinal-trim characteristics of the model. :
Effect of Wing-Tip-Trimmer Deflections

Tests performed with the wing-tip trimmers set
together at various angles between [45° up and [,5° down
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showed that the magnitude of the trim angles could be
changed, but that trim at large angles of attack could
not be prevented by deflections of the wing-tip trimmers
(see table TIO).

Effect of Flaps and Landing Gear

- The results of the tests performed to determine the
effects of individual and combined deflection of the flaps
and extension of the landing gear are presented in
tables IIP, Q, and R. There was little effect of setting
the flaps down or of extending the landing gear either
individually or together when the extensions of the wing-
tip trimmers were not installed on the model. Some of
the results presented show that the model trimmed at large
positive angles of attack when the flaps and landing gear
were retracted and at large negative angles of attack when
the flaps were set down and the landing gear was extended.
It will be noted, however, that the uett*ng of the ele-
vator tab was dlso changed from up to down for these tests
+and the change in the sign of the large trim angle can
therefore, as: previously noted, be attributed to the change
in elevator tab setting. These results of the flap and
landing gear tests are also in agreement with those
obtained on the airplane. The pilot reported in refer-
ence 1 that neither extending or retracting the landing
gear nor deflecting or retracting the flaps had an appre-
clable effect on the trim angle. of the airplane when it
was deqcendiné in the flat inverted attitude.

Extending the landing gear alone when the extéensions
of the wing-tip trimmers were installed decreased the
tendency of the model to trim at large positive angles of
attack. Setting the flaps down when the extensions of
the wing-tip trimmers were installed increased the tend-
ency of the model to trim at large negative angles of
attack. Setting the allerons up for trim decreased the
tendency of the model to trim at large negative angles of
attack. The reduction in trim at large negative angles
of attack i1s caused by the positive pitching moment con-
tributed by the ailerons in the up pO»lthﬁ With the

5/8-inch (model-scale) extensions of the w ing-tip trimmers
installed, there was less tendency to trim at flat erect
attitudes when the model was in the landing condition than
when the model was in the clean condition. This decreased
tendency of the model to trim at large positive angles of
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attack when it was in the landing condition can be attri-
buted to the negative pitching moment contributed by the
“flaps and landing gear in the extended position.

Final Configuration

The results of the preceding tests indicated that
the longitudinal-trim characteristics of the model were
generally satisfactory when both the large elevator with
deflections of +60° and appropriate tab deflections and
the large wing tips with the 5/8-inch (model-scale) exten-
sions of the wing-tip trimmers were installed. A com-
parison of the original model and the model so modified
is shown on figure 11. Inasmuch as the preceding revision
in airplane configuration was considered practicable by
the contractor for flight use, tests were performed to
determine whether the longitudinal-trim characteristics
of the modified model would be satisfactory for all
aileron-elevator configurations. Results of these tests
are presented on table IIS.

There was no appreciable effect of lateral deflection
of the stick for any longitudinal deflection of the stick.
When the stick was neutral longitudinally, the model
trimmed at large positive and negative angles of attack
as well as at angles of attack in the normal-flight range.
The model trimmed elther at angles of attack in the normal-
flight range or at large positive or negative angles of
attack, depending upon the longitudinal location of the
stick, when the stick was full back or full forward longil-
tudinally. When the stick was free longitudinally, the
model generally trimmed only at angles of attack in the
normal-flight range. These results indicate that if the
XP-55 airplane attains flat attitudes, the elevator will
trail with the wind and float up (with respect to the
ground) against the stop and, inasmuch as the elevator is
in the nose, the airplane will then nose down into a dive.
If the stick is free longitudinally, the airplane will
trim only at angles of attack in the normal-flight range
and the pilot will be able to regain control.

CONCLUSION

The results of the longitudinal-trim tests of a
0.059-scale model of the XP-55 airplane indicate that the
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airplane will not trim at flat atcitudes when the stick
1s free longitudinally if ths large wing tips with an
extension of each of the wing-tip trimmers and a large
elevator with deflections.of +60° are installed on the
alrplane. " WEE - ; s, P

Langley Memorial Aeronsutical Labbratory
National Advisory .Committee for Aeronautics
Langley Field, Va,.
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TABLE I.~ DIMENSIONAL CHARACTERISTICS -~ Concluded

Large horizontal tail surfaces:
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Rudder area, percent of exposed SOPRAGEE ATl DENE -~ v & Sk e L6.80
O"Q“"';l-]l he:‘oht A 2 I S SR R e Sl v R S R B e S ).l. 58
X cﬂ+ Y‘a"’io . L] . . . . L L] . - . L] L J - - . - L - - . . . L] L - 1 37
D{: ance from normal center of gravity to rudder hinge line, £2 5 4 & » Z 9Z
Distance from rudder hinge line to plane of symmetry, f£t .« « ¢« ¢« « ¢« « 1

NATIONAL ADVISORY
COMMIITEE FOR AERONAUTIC
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TABLE IT - LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

=
ou]
Model configuration Trim angle of attack =
(deg) o
{ 2
Wi i £ Center-of-{Cowl fin -
Aileron |WiNg-tlp |gjlevator levator Wing ; Flap gravity size Normal =
Rudders | deflectior '!Fimmer lgeflection tab Elevator tip |Landing| jeflection| location (ns, Modifications Large Large flight ()]
{deg) defée‘:‘)“’" (deg) deflection [ size size gear (deg) (percen® | model- posiiivei/nepatlye range ‘@
g (deg) M.A.C.) | scale) (N
—
A. Original configuration
Neutral (0] J (0} r (a) 0 I Small [Small Up l 0 [ 1157 l None . None . | l 58 l 70 , (b)
B, Effect of leading-edge root spoilérs o d ) R
Neutral 10 up, 0 (c) (0] Large Small| Down 45 down 1.7 % by 4 [Spoilers installed| (b) 28 (b)
(fig. 21
Do-- © 10 up 0 (c) 0 - do - | ~do- -do- 45 down 3 15 FEd % by 4 None (b) 32 (b)
Do-- | _10 up 0 (c) i 0. | .~do- |-do-| -do- | 45 down .|. 18.0 . %,by 4, SP°§1(errr5g i’;’)‘-&%led. 690 | 39wk A
Do-- |~ 10 up Oa (c), ) - ~do- |'-do- | -do- |45 down. .| 18.0.-. )—i’- by 4 . None = « | 66 | 35 .{b)
= adens M e S L e Rffect off leRdirg-edge Wing-tlp spollerss = = oo 7 SRS R e T
Neutral 0 0 e T aERup S B Lare i |ishalifiUp s ‘o0l | e T " Rona ., [Bpotler dadn. ol |61 |k eavaroge
- = s * : - .stalled (fig..6) 9 B 3 E "
Do-- | (0] . 40 (c) - 25 mp ‘=do- | -do- } -do= o 0s e Laat, v A ~-do~- Spoilers 1 and 2 61 No test o
. . - Lo elec®l s B S el e . e T Y -stalled (fig.-6) - 2 ] s Ry
Do-- . |- 0. 0 (c) 25 *up - -do- | +~do- -do- ) sl -do- Spoilers removed 59 62 -2
X 3 B B R 4 D. ‘Effect of & fence 3t -
Neutral| : O . Gl | TR 725 up.- | Large |sSmalll| Up ORI [T by 4 [Pence installed | 53 e
£ 2 : e (fig. 7)
Poomas=h 5 ey 25 up e | e e 0 11.7 %by 4 None 57 (b) =
Do-- L e 0. A ey 25 pp | +« -do- | ~-do- | -do- < D % % 2117 | HNone, | Fenge ipstalled | 6¢ | -62 wQ
: P . E (fig.7) -
Do-- (0% . 0 » s (e) « a2d aup . =dw- 4 ~do- |+ -deo- 0 = - +11. % - ~do+ ~ + Nene - - 50 ¥ -62" by =20
S .. e : E. Effect of elevator size
Neutral 0 0 : (d) 0 Small Small Up (o] VRS Ve 1l by 4 None (b) 22,32 (b)
Do-- (0] 0 (d) (0] Large ~do- -do- 0 11.7 1 by 4 -do- (b) 28 (b)
S - 3 AT s [ . . . 2 . . B v . - . . v . Z = o . .
2Free, from trailinj edge 17° down to 60° up . : ; Sk o B ke e e % 3 i 2 ,.
PModel did not trim in this angle-of-attack range ] = A k ) 2 W R o i = NA}'&:;‘&‘;‘;‘;:S‘CS' s
CFree, from trailing edge 60° down to 60° up =~ i STy S COMMI SR
dFtee, no stops o s . - : + - 0% 5 . e - . . . . . . - - . 5 B e = TR e . e

, L=538




=538
TABLE II- Continued.
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.
Model configuration Trim angle of attack
(deg)
Wing=tip Rlevator Center-of-|Cowl fin
Aileron g Elevator Wing Flap gravity size Normal
Rudders [deflection trimmer |4orjection tab Elevator| jp |Landing|lgeflection| location (i, Modifications psgggze n:;;ﬂie flight
(deg) [deflection| " (4e0) deflection size |gjze gear (deg) (percent | model- range
(deg) (deg) M.A.C.} scale)
F. Effect of wing-tip size
Neutral 0 0 (i) 25 up Large Large Up 0 191767, None None 55 (b) -2
Do-- 0 0 (ic) 25 up -do-~ Small | -do- [0] 117 -do-~ ~do- 61 (b) -3
Do-- (0] 0 fec) 25 up -do- -do- | -do- [¢] 11,7 -do- ~do- 59 62 -2
Do-- (0] 0 (e) 25 up -do- Large | -do- 0 127 -do- ~do- 63 (b) =2
Do-- 0 0 le) 25 up -do- Small | -do- 0 137 -do- ~do- 64 60 -1
Do-- 0 0 (d) 0 Small Large | -do- 0 1157, -do- ~do- 58 58 (b)
Do-- 0 0 (d) 0 -do- Small | -do- 0 11.7 -do- ~do- 59 62 (b)
Do-- 0 0 (e) 25 down Large Large | -do- (0] 1Y 7. -do- ~do- (b) 54 ~14
Do-~- 0 0 (e) 25 down -do- Small | -do~- 0 19156 7 -do- ~do- 58 52 -10
Do-- 0 0 (e) 25 up -do- Large | -do- 0 14.8 -do- ~do- 65 (b1 -2
Do-- (o} 0 (e) 25 up -do- Small | -do- (o] 14.8 =do- ~do- 64 65 -2
Do-- 0 0 (c) 25 down -do- Large | -do- 0 14.8 -do- ~do- (b) 58 (b)
Do-- 0 0 (c) 25 down -do- Small | -do- 0 14.8 -do- ~do- 68 64 (b)
Do-- 0 ) (e) 25 up -do- -do- | -do- 0 1.7 (2 by 4 ~do- 57 (b) =i
Do-- [¢] 0 {ich) 25 up ~-do~ None | -do- 0 137 %— by 4 ~do- 64 (b) (b)
Do-~- 0 0 (¢7) 25 up -do- Large | -do- 0 11.7 None ~do- 59 62 -2
Do-- 0 0 (ic) 25 up ~-do~- None | -do- 0 117 -do~ ~do- 58 74 (b)
G. Effect of extensions of the wing-tip trimmers
Neutral 0 0 (e) 25 up Large Large Up 0 b g None None 63 (b) -2
Do-- 0 0 (e 25 up -do- -do- | -do- 0 39 vy -do~- g--ln. extensions (b) (b) +2
installed(fig.8)
Do-- 0 0 (c) 25 up -do- -do- | -do- 0 112 ~do- None 55 (b) -2
Do-- 0 0 (e) 25 up -do- -do- | -do- 0 1 11.7 -do- |2-in. extensions (b) (b) =9
8 installed(fig. 8)
Do-- 10 up 0 (e) 25 up ~do~ -do-| Down 45 down 11 0% ~do- None 64 (b) -6
Do-- 10 up 0 (c) 25 up -do- ~do-| -do- 45 down 11.%7 -do~- % -in. extensions (b) (b) -8
installed(fig. 8)
Do-- 0 0 (c) 25 up -do~ ~-do~- Up 0 2 18 B ~do- ~do- (b) (b) -3

bModel did not trim in this angle-of-attack range
CFree, from trailing edge 60° down to 60° up
dFree, no stops

€Free, from trailing edge 60° down to 70° up

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLR 1XI- Continued.
LONGI TUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
(deg)
. Wing-tip Elevator Center-of- |Cowl fin
Aileron f Elevator Win Fla it i
trimmer tab € P gravity 8lze La Lar, Noimal
| Rudders [deflection|qeriection|d€flection|geriection Ele::zor tip Laﬁi;?g deflection| location (in., Modifications posfﬁ?ie negagfve f§;ght
(deg) {deg) (deg! (deg) 8 size g (deg! (percent model- e~
ge
M.A.C:)) scale)
G. Effect of extensions of the wing-tip trimmers. (Continued)
Do-- 0 0 (e) 25 up -do- -do- | -do- 0 1087 -do- g--ln. extensions 57 (b) -2
installed(Fig.8)
Do-- 0 0 (c) 25 up ~-do- -do~ | -do- (0] 17 -do~- -do- (b) (b) -4
Do-- 10 up (c) 25 up -do- -do-~ | Down 45 down 1307 -do~ %-1n. extensions (b) (b) -8
installed(Fig.8)
Do-- 10 up Q (e) 25 up -do- -do-| ~do- 45 down 1 e, -do- g-in. extensions 45 (b) -6
installed(Fig.€)
Do-- 10 up [o] (e) 25 down -do- -do~ | -do- 45 down 1127 ~-do- -do- (b) 38 -14
Do-- 10 up 0 (e) 25 down -do- -do-~ | -do~- 45 down k) -do~ None (b) 49 =17
Do-- 0 0 (e) 25 up -do- -do-| -do- 0 1107 -do- 2_in. extensions (b) (b) -2
- installed(Fig.8)
Do-- (0] 0 (e) 25 up -do- -do~| -do- (0] 1L -do- None 64 (b) -2
} Do-- 10 up 0 (c) 25 up ~-do- -do~ | -~do- 45 down 1.7 %-by 3%— %—-in. extensions (b) (b) -7
installed(Fig.8)
Do-- 0 0 (e) 25 up -do- -do~ Up 0 14.8 None None 65 (b) -2
Do-- Q (al 25 up ~-do- -do~ | -do- (o] 14.8 ~-do- — -in. extensions 54 (b) 1,-2
8 installed(Fig.8)
Do-- 0 (a) 25 up -do- -do~ | -do- 0 14.8 2 by 3%— -do- (b) (b) -2
Do-~ 0 ta) 25 up -do- -do~| -do- 0 14.8 2 by 52- l1-in. extensions (b) (b) -1
4 | installed (Fig.8)
H. Effect of cowl fins
Neutral 0 0 (d) 0 Small Large Up (0] 07 None None 58 58 (b)
Do-- 0 0 (d) 0 -do- -do~| -do- 0 1.7 2 by 4 -do- (b) (b) -6
Do-- 0 0 (d) 0 -do- ~do-| -do- 0 D1, 1 by 4 -do- 45 (b) =8
| Do-- [¢] 0 {e) 0 Large Small| -do- 0 1 i z by 4 -do- 55 30 {b)
| 16
Do-- 0 (c) Sdo= | R=dc= [F=do= 0 11.7 1% by 4 o= 55 47 (b)
Do=- (e) 0 e |l el st 0 11.7 -i—by 4 —do- 50 30 | (b)
a traili o 4 v 0 NATIONAL ADVISORY
bF‘ree, from trailing edge.l7 own to 60% up COMMITTEE FOR AUTICS
Model did not trim in this angle-of-attack range
Cfree, from trailing edge 60° down to 60° up
| dFree, no stops
€free, from trailing edge 60° down to 70° up
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TABLE II- Continued.
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim anfiex‘;t attack
e
Wingrtip Elevator Center-of-| Cowl fin
Aileron = Elevator Wing . Flap gravity size L rmal
Rudders | deflection| YFimmer |4efjection tab Elevator| tjp |Landinggeflection| location (in., Modifications po:;;,gﬁ,e neL;:;,gﬁe }gigm
(deg) [deflection] —(4eg) deflection| size |gjze gear (deg) (percent | model-
(deg) (deg) MiALGL) scale) Eongs
H. Effect of cowl fins. (Continued)
Do-- 0 0 (c) 25 up -do- -do- -do- 0 1157, None -do- 59 62 -2
Do-- 0 0 (e 25 up -do- |-do- | -do- 0 11.7 f—by 4 -do- 53 (b) -1
Do-- 0 0 (c) 25 up ~-do~ -do- -do- 0 1177 None -do- 62 62 0
Do-- 0 0 (c) 25 up -do- -do- -do- (0] 1Lo7 -‘:L by 4 -do~ 57 (b) -1
Do-- 0 0 (f) 25 down -do- -do- ~-do- 0 14.8 None -do- 65 60 (b)
Do-- 0 0 (f) 25 down -do- -do- -do- 0 14.8 -i- by 4 ~-do- (bl 41 (bl
Do-- 0 0 (a) 25 down -do- Large| -do- 0 14.8 None i—in. extensions (b) 52 (b)
8 installed(Fig.8)
Do-- 0 * 0 (a) 25 down -do- -do- -do- 0 14.8 %by 3% ~do- (b) 26 -18
Do-- 0 0 (a) 25 up -do- ~do~ ~-do- 0 14.8 None -do- 54 (b) 0
Do-~ 0 0 (a) 25 up ~-do- -do- ~do~ 0 14.8 2by 3% ~do- (b) (b) -3
Do-- 0 0 (a) 25 up ~-do- -do- ~do~ 0 14.8 2 by 3% l1-in. extensions (b) (b) -1
installed(Fig.8)
Do-~ 10 up 0 (e) 25 up -do~ -do- Down 45 down 11.7 None 2 in. extensions 45 (b) -6
8 installed(Fig.8)

Do-~- 10 up 0 (c) 25 up ~-do- -do- ~do~ 45 down 117 % by 32— ~do~ (b) (b) -7
Do-~- 10 up 0 (c) (o} -do- Small| -do~ 45 down 18.0 i-by 4 None 60 39 (b)
I. Effect of wing tip parachutes.

Neutral 10 up 0 (c) 25 down Large Large| Down 45 down 14.8 None 6.4-feet, full- (b) 36 (b)
scale, parachute
attached to left
wing tip
Do-- 10 up (o] (c) 25 down ~do~ ~do~ -do~ 45 down 14.8 ~-do- 6.4-feet, full- (b) 32 (b)
scale, parachute
attached to each
wing tip
Do-- 10 up . 0 (e) 25 down ~-do~- ~-do- -do~ 45 down 14.8 ~-do- Parachutes (b) 51 (b)
removed

8Free, from trailing edge 17° down to 60° up
PModel did not trim in this angle-of-attack range NATIONAL ADVISORY s
CFree, from trailing edge 60° down to 60° up COMMITTEE FOR AERONAUTIC
eFree, from trailing edge 60° down to 70° up
fl'r:ee, from trailing edge 70° down to 70° up
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TABLE II ~ Continued.

LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
(deg)
A Wing-ti El t s Center-of-| Cowl fin
R sLisron trizmmerp Elevator f:;' °Y | Elevatod ¥iNg |Landing Flap gravity size 5 ) Large Large (Normal
udders deféechon Qe ton de{éec?xon defleotion size tip gear |deflection| location (in., Modifications positive | negative| flight
L (deg) o€ (deg) 21z (deg) (percent | model- Callge
M.A.C.) scale)
J. Effect of center-of-gravity location.

Neutral 0 0o 0 0 Small Small Up 0 -7.1 None None (b) (b) -9
Do-- 0 0 0 0 -do- -do- | -do~ 0 -0.8 -do- -do- 54 53 =11
Do-- 0 0 (d) 0 -do- -do- | -do~ 0 -7.1 -do- -do- (b) (b) -8
Do-- 0 0 (d) 0 -do- -do- | ~do~ 0 -0.8 -do- -do- (b) (b) -8
Do-- 0 0 (d) 0 -do- -do- | -do-~ 0 11.7 -do- -do- 59 62 (b)
Do-~- 0 0 (iel) 25 up Large -do- | -do~ 0 -0.8 % by 4 -do- (b) (b) -3
Do-- 0 0 (c) 25 up -do- | -do- | -do- 0 5.5 -i—by 4 -do- 25 (b) -2
Do-- 0 0 (c) 25 up -do- | -do- | -do- 0 8.6 4iby 4 -do- 37 (b) -3
Do-- 0 0 (c) 25 up -do- -do- | -do~ 0 11,7 % by 4 -do~- 57 (b) -1
Do-- 0 (0] (ie) 25 up -do- -do- | -do~ 0 18,0 % by 4 -do- 65 (b) (o]

K. Effect of elevator deflection.

Neutral 0 (0] (a) 10 up Small Smalll Up 0 8.6 None None No test |No test 0
Do-- (o] 0 (d) 10 up -do- ~do- | ~do~ 0 8.6 -do- -do- No test [No test (]
Do-- 0 0 (a) 0 -do- ~do- -do~ 0 11.7 ~-do- -do- 58 70 (o)
Do-~- (0] 0] (d) 0 -do- -do- | ~do- 0 11509, -do- -do- 59 62 (b)
Do-~ 0 (o] (c) 0 Large -do- | -do- 0 117 1 by 4 -do- (b) 28 (b)
Do-~ 0 (0] (d) 0 -do- -do- | ~do- 0 11.7 1l by 4 ~-do- (b) 28 (b)
Do-~ 0 0 (f) 25 up -do- -do- [ -do- 0 14.8 None -do- 64 (b) -2
Do-- 0 0 (d) 25 up ~-do- -do~ | -do~ 0 14.8 -do- -do- 64 (b) -2

Full left| 0 (0] (ic) 0 -do- Large | -do- 0 1127 -do~ 2 _in. extensions (b) No test | =11

8 installed(Fig. 8
Do-- (g) (0] (ic)) 0 -do- -do- | -~do- 0 11.7 ~do- ~-do- (b) (b) -5

8Free, from trailing edge 17° down to 60° up
bModel did not trim in this angle-of-attack .range
CFree, from trailing edge 60° down to 60° up
dFree, no stops
fFree, from trailing edge 70° down to 70° up
ERight aileron 28° up, left aileron 9° down

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE II - Continued.
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration

Trim angle of attack

(deg)
Wi . Bl Center-of-{Cowl fin
Aileron ing-tlp | glevator evator Wing Flap gravity size Large Large | Normal
Rudders |deflection| b‘Fimmer ljerjection " tab Elevator] ¢;, |Landinglgeflection| location (4n., Modifications positive|negative| flight
(deg) deflection| " (4eg) eflection size |gjgze gear (deg) (percent | model- range
(deg) (deg) MLASC.l) scale)
K. Effect of elevator deflection. (Continued)
Do-- (h) 0 (c) -do- ~do- -do- 0 LS -do- -do~ No test | No test| =5
Do-= 0 0 60 up 25 down -do- ~do- -do- 0 ) 1 B -do- -do~- (b) 56 (b)
Do-- (g) 0 60 up 25 down -do- -~do- -do- 0 1107 -do- -do~ (b) 65 (b)
Do-- (h) 0 60 up 25 down -do- ~do- -do- 0 17 -do- -do~- (b) 54 (b)
Do-- 0 0 60 down 25 up -do- ~do- -do- 0 10057, -do- -do~ 60 (b) -3
Do-- (g) 0 60 down 25 up -do- ~do- -do- 0 107 -do- -do- 62 (b) -3
Do-- (h) 0 60 down 25 up -do- ~do- -do- 0 117, -do- -do- 60 (b) +2

Neutral 0 ] (a) 0 Small ~do- -do- 0 8.6 -do- None 67 67 -12
Do-- 0 0 0 0 -do- ~do- -do- 0 8.6 -do- -do- 65 75 -6
Do-- 0 0 (d) 0 -do- ~do- -do- 0 =7.1 -do- -do~- (b) (b) -8
Do-- 0 0 0 (0] -do- ~do- -do- 0 -7.1 -do- -do- (b) (b) -9
Do-- 0 0 (d) 0 -do- ~do- -do- 0 -0.8 ~-do- -do- (b) (b) -8
Do-- 0 o} 0 0 -do- ~do- -do- 0 -0.8 ~-do- -do~- 54 53 -9

Full left (g) 0 60 up 25 down Large Large -do- 0 11.7 -do- 2 _in. extensions (b) 65 (b)

8 installed(Fig.8)
Do-- (g) 0 0 0 -do- | ~do- | -do- 0 11.7 -do- -do- 75 70 -5
Do-- 0 0 (c) ) -do- | ~do-| -do- 0 11.7 -do- -do- (b) |No test| -11
Do-- 0 0 0 0 -do- ~do- ~-do- 0 11,7 -do- -do- 73 74 -4
Do-- (h) 0 {ici) 0 -do- ~do- -do- 0 137 -do- -do- No test |[No test -5
Do-- (h) 0 0 0 -do- | ~do-| -do- 0 117, -do- -do- 77 73 -5
L. Effect of elevator tab deflection.

Neutral 0 0 (a) 5 up Large Small Up 0 1137 % by 4 None 52 (b) -8
Do-- 0 0 (a) 10 up ~-do- ~do~- -do- 0 L1 %. by 4 -do- 52 (b) -6
Do-- 0 0 (a) 15 up -do~- ~do- -do- 0 11.7 % by 4 -do- 5% (b) -5
Do-- 0 0 (a) 20 up -do~- ~do- -do- 0 TL7 % by 4 -do- 57 (b) -2
Do-- 0 0 (a) 25 up -do- ~do- -do- 0 1Y% % by 4 -do~- 59 (b) -1
Do-- 0 (o] (‘f') 25 up -do- ~do- -do~ 0 14.8 None -do~- 64 (b) -2

&free, from trailing edge 17° down to 60° up
bModel did not trim in this angle-of-attack range
CFree, from trailing edge 60° down to 60° up
dFree, no stops
fPree, from trailing edge 70° down to 70° up
BRight aileron 28° up, left aileron 9° down
hRight aileron 9° down, left aileron 28° up

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE II- Continued.

LONGITUDINAL-TRIM CHARACTERISTICS QF THE XP-55 MODEL.

Model configuration Trim angle of attack
(deg)
: ] Center-of-[Cowl fin
Aileron | Wing-tip | gjevator | Elevator Wing Flap gravity size Large Large | Normal
Rudders |deflection| VYIIMMEr |geflection tab Elevator| ;, |Landing|deflection| location (£n'y, Modifications positive [negative | flight
(deg) deflection| (geg) deflection| size |g;,e gear (deg) (percent |model- range
(deg) (deg) M.A.C.) [scale)
L. Effect of elevator tab deflection. (Continued)
Do-- (0] (0] (f) 25 down -do- ~-do- -do- Q 14.8 -do~- -do- 65 60 -1
Do-- 0 0 (e) 25 up -do- -do- -do- 0 3 1 bty -do- -do- 64 60 -1
Do-- 0 0 (e) 25 down -do-~ -do~- -do- 0 11.7 -do- -do- 58 52 -10
Do-- 10 up (o] (e) 25 up -do- Large| down 45 down 3657, ~-do- -g— in. extensions 45 (b) -6
| installed(fig. &
Do-- 10 up 0 (e) 25 down -do~- ~-do- -do- 45 down 1157 -do~ -do- (b) 38 -14
Do-- 10 up 0 fe) 25 up -do- -do- -do- 45 down 117 -do- -do- 64 (b) -6
Do-- 10 up 0 (e) 25 down -do~- -do- ~-do- 45 down 11.7 -do- None (b) 49 =17
Do-- 0 20 down (c) 25 up -do- -do- Up (o] 14.8 -do- 3 _in.extensions 63 (b) No test
Binstalled(fig. 8)
Do-- 0 20 down (c) 25 down -do~ -do- -do- 0 14.8 ~do- ~-do- (b) 51 -do-
Do-- 0 0 (c) -do- -do- -do- 0 14.8 -do- S_in. extensions (b) 42 -14
installed fig. 8)
Do-- 0 0 (c) 10 up -do- -do- -do~ (] 14.8 -do- -do- 57 (b) -10
M. Effect of aileron deflection.
Neutral 0 0 (a) 25 up Large Small Up 0 1257, % by 4 None 59 (b) -1
Do-- 2% up 0 (a) 25 up -do- ~-do- -do- 0 117 -2 by 4 -do- 60 (b)
Do-- 5 up 0 (e) 25 up -do- -do- -do- 0 18.0 % by 4 ~do- 65 (b) 0
Do-- 0 0 (c) 25 up -do- |-do- | -do- 0 18.0 -43- by 4 -do- 65 (b) 0
Do-- | 10 down 0 (e) 25 up -do- |-do- | -do- 0 18.0 % by 4 -do- 63 (b) -3
Do-- 15 up 0 (c) 25 up ~do-| |i=do=| =do- 0 11.7 i’- by 4 -do- 62 (b) 3
Do-- 10 down 0 (c) 25 up -do~ -do- -do- 0 1.7 % by 4 -do- 57 (b) -4
Do-- 10 up 0 (1) 25 up -do~ ~-do- -do- 0 8.6 f- by 4 -do- 52 (b) -1
Do-- 0 0 (c) 25 up -do- |-do- | -do- 0 8.6 23- by 4 -do- 37 (b) -3
8Free, from trailing edge 17° down to 60° up NATIONAL ADVISORY
®Model did not trim in this angle-of-attack range COMMITTEE FOR AERONAUTICS
CPree, from trailing edge 60° down to 60° up
€Free, from trailing edge 60° down to 70° up
fpree, from trailing edge 70° down to 70° up
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TABLE II - Continued.
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

L-538

Model configuration Trim angle of attack
(deg)
Center-of-{Cowl fin
Wing-tip Elevator
Aileron Elevator Wi Flap gravity size

Rudders 'deflection| UVrimmer |gjefjection tab Elevator, Llng Landingldefiection | location | (in., Modifications Large | Large | Normal

(deg) deflection| (4eg) deflection| size P gear (deg) (percent | model-~ positive(negative| flight

(deg) (deg) sixe M.A.C.) | scale) range

M. Effect of aileron deflection. (Continued)
Do-- 10 down 0 (c) 25 up -do- |-do- | -do- 0 8.6 i—by 4 -do- 19 (b) -4
Do-~- 10 up 0 ({{3) 25 up -do- -do- -do- 0 5.5 -E-by 4 ~-do~ 35 (b) -1
Do-~- 5 up 0 (c) 25 up ~do- -do- -do- 0 5.5 % by 4 -do- 35 (b) -2
Do-- 0 0 (c) 25 up -do- |-do- | -do- 0 5.5 % by 4 -do- 25 (b) -2
Do-- 5 down 0 (c) 25 up -do- -do- -do- 0 5.5 % by 4 -do- 20 (b) -3
Do-~- 10 down 0 (c) 25 up -do- -do- -do- 0 5.5 i— by 4 -do- (b) (b) =3
Do-- 10 up 0 (c) 25 up -do- -do- -do- 0 -0.8 % by 4 ~-do- 21 (b) -2
Do-- 5 up 0 te) 25 up -do- |-do- | -do- 0 -0.8 % by 4 -do- 19 (b) -2
Do-- 0 0 (c) 25 up -do- |-do- | =-do- 0 -0.8 %-by 4 -do- (b) (b) =
Do-~ 10 down 0 (e) 25 up ~-do- -do- -do- 0 -0.8 ‘} by 4 ~-do- (b) (b) -4
Do-~ 10 up 0 (c) 10 up ~do~- Large| Down 45 down 14.8 None (d) ®-in. exten- (b) (b) 2%
sions in- -10
stalled(Fig8) -10
Do-- 0 0 (el) 10 up -do- ~-do- -do- 45 down 14.8 -do~- ~do- (b) 27 -13
Full left (g) 0 {c) 0 ~-do- -do- Up 0 11.7 -do- -do- (b) (b) -5
Do-- 0 0 (e) 0 -do- ~do- ~do- 0 11.7 -do- -do- (b) No test | -11
Do-~ (h) 0 (e) 0 -do- ~-do- -do- (o] 11.7 -do- -do- No test| -do- -5
Do-~- (g) 0 60 up 25 down -do- ~-do- ~-do- 0 1157 ~-do- -do- (b) 65 (b)
Do-- 0 0 60 up 25 down -do- -do- -do- 0 11.7 -do- -do- (b) 56 (b)
Do-- (h) 0 60 up 25 down -do~- -do~- ~do- 0 11.7 -do- -do~- (b) 54 (b)
Do-- (g) 0 0 0 -do- -do- -do- 0 1.7 -do- -do~- 75 70 -5
Do-- 0 0 0 ) -do- ~-do- -do~- 0 1157 -do- -do- 73 74 -4
Do-~- (h) 0 0 0 -do~- -do- -do- 0 11.7 -do- ~do= veif 73 -5
Do-- (g) 0 60 down 25 up ~-do~ ~do- ~-do~ 0 11.7 -do- ~do- 62 (b) -3
Do-- 0 0 60 down 25 up -do- ~-do- -do- 0 11.7 -do- ~-do- 60 (b) -3
Do-~ (h) 0 60 down 25 up -do- -do- -do- 0 11.% -do- ~do- 60 (b) 2
bModel did not trim in this angle-of-attack range

from trailing edge 60° down to 60° up

no stops

aileron 28° up, left aileron 9° down
alleron 9° down, left aileron 28° up
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TABLE II - Continued.
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration

Trim angle of attack

(deg)
Wi E Center-of-| Cowl fi
Aileron J“g‘tip Elevator lev:tor Elevator|/¥ing |Landing| Flap gravity size Large | Large | Normal
Rudders |[deflection rimmer Wefjection tab se tip gear |deflection| location tin,, Modifications lpositive [negative| flight
(deg) [deflection (deg) detlection size (deg) (percent | model- range
(deg) (deg) M.A.C.) | scale)
N. Effect of rudder deflection.

Neutral 0 0 (c) 25 up Large Small Up 0 11.7 None None 61 (b) -3

Full left (o} 0 {ic)) 25 up -do- -do-| -do~- 0 1157 ~-do- -do- 61 (b) -4

Neutral [¢] 0 (c) 0o -do- Large| -do~ 0o 14.8 -do- 2 _in. extensions (b) 42 -14

8 installed(fig.8)
Full leff 0 0 (c) 0 -do- | -do-| -do- 0 11.7 | -do- ~do- (b) 45 -11
0., Effect of wing-tip-trimmer deflection.

Neutral 0 0 (d) 0 Small Large Up 0 11.7 None None 58 58 No test
Do-~- 0 45 up (d) 0 -do- -do-| ~-do- 0 11.7 -do~ -do- 58 55 -do-
Do-- 0 0 (d) 0 -do- -do-| =-do- (0] 1YY 1 by 4 -do- (h) 45 ~-do-
Do-- 0 L up (d) 0 -do- -do-| ~-do- 0 11.7 1l by 4 -do- (b) 32 -do-
Do~~ 10 up 45 up (c) (o] Large -do-| down 45 down 18.0 % by 4 -do- 64 29 -do-
Do-- 10 up 45 down le) 0 -do- -do-| -do- 45 down 18.0 % by 4 -do- 50 45 -do-
Do-- 0 0 le) 25 up -do- | -do-| Up 0 11,7 None [%-in. extensions | 57 (b) -2

8 installed(fig. 8)
Do-- 0 20 up (e 25 up -do- -do~| -do- 0 11.% -do~- -do- 56 (b) 2
Do-- 0 20 down (ie: 25 up -do- -do-| -do- 0 11517 -do- -do- 45 | ,(b) -6
P. Effect of landing gear,

Neutral 0 0 (e) 25 up Large Large Up 0 T15%7 None None 63 (b) -2
Do-- (0] 0 (e) 25 up -do- -do-| down 0 113 ki -do-~ -do- 64 (b) -2
Do-- 0 0 (e) 25 up -do- -do- Up 0 Ak B/ -do- |® -in. extensions 57 (b) -2

8 installed(fig. 8
Do-- 0 0 (e) 25 up -do- -do-| down 0 11.7 -do- -do- (b) (b) -2
Do-- 0 0 (c) 10 up -do- -do-| Up 0 14.8 -do- |2 -in. extensions 57 (b) -10
8 installed(fig. 8) -1
Do-- 0 0 fc) 10 up -do- -do-| down Q 14.8 -do- -do- (b) (b) —12

PModel did not trim in this angle-of-attack range
CFree, from trailing edge 60° down to 60° up

dFree, no stops
€free, from trailing edge 60° down to 70° up
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TABLE JL.- Continued.
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
(deg)
Wi . Center-of- [Cowl fin

Aileron ing-tip | glevator | Elevator Wing ) Flap gravity size
Rudders |[deflection| Trimmer ljefiection tab Elevator| ;, |Lending|deflection| location {in., Modifications Large | Large | Normal
(deg) deflection (deg) deflection size size gear (deg) (percent model- positive| negativeg flight
{deg! (deg) M.A.C.) | scale) range

Q. Effect of flaps.

Neutral 0 0 (e) 25 up Large Large| Down 0 11.7 None None 64 (b) -2
Do-- 10 up 0 (e) 25 up -do~ -do- ~do~ 45 down 11.7 ~do- -do- 64 (b) -6
Do-- 0 0 (c) 10 up -do~ -do- | -do- o 14.8 -do- 2 _in. extensions| (b) (b) |[-10

8 installed(Fig.8) -6
Do-- 0 (o} (ic?) 10 up -do~ -do- -do- 45 down 14.8 -do- -do~ (b) 27 -13
-10
Do-- 10 up 0 (c) 10 up -do~ -do- -do~ 45 down 14.8 -do- -do- (b) (b) -10
=7

R. Effect of the landing condition (Flaps 45° down and landing gear extended).

Neutral 10 up 0 (c) 0 Large Small| Down 45 down 11.7 -il by 4 None 52 28 (b)
Do-- 0 0 (c) 0 -do~ -do- Up 0 11.7 f- by 4 -do- 50 30 (b)
Do-- 10 up (o] (c) 0 -do~ -do- Down 45 down 110 43- by 4 -do- (b) 32 No test
Do-~ 0 (0] (e) 25 up -do~ -do- Up 0 1157 i— by 4 -do=~ 57 (b) -do-
Do-- 10 up 0 (e) 25 down -do~ Large| Down 45 down 39557 None -do- (b) 49 =17
Do-- 0 0 (e) 25 down ~do~ ~-do- Up 0 11.7 -do- -do- (b) 54 -14
Do-- 10 up 0 (c) 0 -do~ Small| Down 45 down 18.0 i— by 4 ~-do- 60 39 No test
Do-- 0 0 (c) 25 up -do~ -do- Up 0 18.0 2— by 4 -do- 65 (b) [No test
Do-- 10 up 0 (e) 25 down -do~ Large| -do- 45 down 137 None -do- (b) 49 =17
Do-- 0 0 (e) 25 down -do~ -do~ Up 0 11.7 -do- -do- (b) 54 -14
Do-~ 10 up 0 (e) 25 up -do~ ~-do- Down 45 down 557 -do- ~-do~ 64 (b) -6
Do-- 0 0 (e) 25 up -do- -do- Up 0 11.7 -do- | 2 -in. extensions| 57 (b) -7

installed(Fig®8)
Do-- 10 up 0 (e) 25 up -do~ -do- Down 45 down 115% -do- -do- 45 (b) -6

bMcdel did not trim in this angle-of-attack range
from trailing edge 60° down to 60° up
from trailing edge 60° down to 70° up

CFree,
®Free,
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TABLE IL.- Concluded.
LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
(deg)
. Center-of-4 Cowl fin
Wing-tip Elevator i s
Aileron 2 Elevator Wing . Flap gravity size rmal
Rudders [deflection| trimmer |deflection tab Elevator| ¢, |[Landinggeflection| location| (in., Modifications ;::Effve nt;;ﬂ:e ﬁii ht
(deg) def$e°§1°“ (deg) defle°§1°" size | gjge gear (deg) (percent | model- rﬁiﬁ
eg deg M.A.C.) | scale)
R. Effect of the landing condition (Flaps 45° down and landing gear extended). (Continued)
Do-- 10 up 0 (e) 25 down -do- -do- ~do- 45 down LSt/ ~-do-~ -do- (b) 38 -14
Do-~- 0 0 (c) 25 up -do- -do- Up 0 11 bl None S _in. extensions (b) (b) -3
8 installed(Fig.8)
Do-- 10 up 0 (e) 25 up -do~ ~do- Down 45 down J o -do~ -do- (b) (b) -8
Neutral (o} 0 (c) 10 up Large Large up 0 14.8 None -do- 57 (b) _Ié
Do-- 10 up 0 (e) 10 up -do-~ -do- Down 45 down 14.8 -do-~ -do- (b) (b) '}g
S. Final configuration.
Full left (g) 0 (c) 0 Large Large Up 0 11.7 None 2 -in. extensions (b) (b) -5
8 installed(Fig.8)
Do-- (g) 0 60 up 25 down -do- -do- -do- 0 il -do~ -do- (b) 65 (b}
Do-- (g) 0 0 0 -do- -do- -do- 0 11,7 ~-do- -do- 75 70 -5
Do-- (g) 0 60 down 25 up -do- -do- -do- 0 1815517, -do~ -do- 62 (b) -3
Do-- (o] 0 -do- 25 up -do- ~do- -do- 0 11517 -do- -do- 60 (b) -3
Do-~- 0 0 0 0 -do- -do- -do- 0 11.7 ~-do~ -do- 73 74 -4
Do-- (0] 0 60 up 25 down -do- -do- -do- 0 12,7 -do~ -do- (b) 56 (b)
Do-- 0 0 (c) 0 -do- -do- -do- 0 11.%7 -do~ -do- (b) No test -11
Do-- (h) 0 (c) 0 -do- -do- -do- 0 1157 -do~- -do- No test| =-do- -5
Do-- (h) 0 60 up 25 down -do- -do- -do- 0 11.'7 -do~ -do- (b) 54 (b)
Do-~- (h) 0 0 0 -do- -do- -do- 0 Je 7 -do~ -do~ 77 73 -5
Do-- (h) 0 60 down 25 up -do~- -do- -do- 0 11767 -do- -do- 60 (b) 2
b, i Y s
Model did not trim in this :ngle of atb:ck range NATIONAL ADVISORY
CFree, from trailing edge 60° down to 60° up COMMITTEE FOR AERONAUTICS
eFree, from trailing edge 60° down to 70° up
€Right aileron 28° up, left aileron 9° down

hRight

aileron 9° down, left aileron 28° up
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MR No. L5G31

v 1.29" |

i 072"
4 £ AILERON

56/% —1
80 % chord

, 257, chord
287

£ ELEVATOR
HINGE

28.72"

,\45 “at 25%Chord
90, /

LUS. res

/763"

Jine

£ RUDDER HINGE

Figure l.- The 0.059-scale model of the Curtiss-Wright XP-55 airplane
tested in the 1g~foot free-spinning tunnel.

incidence, 4.25 , leading edge up.

leading edge upe.

Wing root chord
Tip chord inocidence, 0.75°,

Center=-of-gravity location shown is for the

normal loading with the landing gear retracted.
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Figure 2. = Leadlng-edge root spoilers tested on the
0.059=scale model of the XP=55 airplane. Dimensions
are model scale.
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MR No. L5G31

L-538

Figure 3.- The 0.059-scale model of the Curtiss~Wright
XP=-55 airplane in the clean and landing conditions.

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
LANGLEY MEMORIAL AERONAUTICAL LABORATORY — LANGLEY FIELD. VA
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NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure 4 .- Large and small elevators tested on the 0,059-scale model of the XP=55 alrplane.

Dimensions are model scale,
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Figure 5.- Large and small wing tips tested on the 0.059-scale model of the XP-55 alrplane.
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Figure 6. - Leading-edge spollers tested on the O 059=-scal
- e
model of the XP-55 airplane. Dimensions are modei scalee
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Figure 7 o = Fence testved on the 0.059=-scale model
N e - of th 2
XP=55 airplane. Dimensions are model scale. ° A..J\(—’é'
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Hinge /ine For
T71mme r

Figure 8 .- Extensions of the wing=tip trimmers tested
on the 0.059-scale model of the XP-55 airplane.
Dimensions are model scale,

b R udder hinge line
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_<_L of wing —
~
-

131glxre 9, = Plan view of the 2-inch by 4-inch cowl fins tested on
e 0.059-scale model of the XP-55 airplane. Cowl fins are in
horizontal plane through thrust line. Dimensions are model scale.
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Figure 10.- The 0.059-scale model of the XP-55 airplane as

mounted on the longitudinal-trim rig.
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€G-

Original

Final

Figure 11,- Comparison of original and final configurations of the 0.059-scale model
of the XP-55 airplane.




