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-A--rilane, L2-AF :lo, 'ikc .3

u C2= WOTS?

3K524ý AL :;c. WOT -2`54-

- -D ýretort the reshts~ Of Raasge I: f!l_9ht testsa conducted on the
XC 20C airj-±ne USAF :1o- 43 o

Flig t tstsver oonducted inl accordance w'-Ith AMC Eq Office
Inst~zc~onNoBc *, dtba25 ay 25CrIn coopitsh these tests :9 es

fltght t o tal JLng 51ho!u5, werea f Iocwar at Wri-ght-Patters~on Air Force Basoe
cy WADC pt-rsonnei from }38 Febr-aary 1951 to 6 April 195!e in addition to0
th-e ab~ove fuights; the aIrpliane vas flown to BPalin AFT and then to Randoith
AER fur dplypux-poees; h'htch requotred approximately 5hlours of fly ing
time.,

5. ti~cr~pt-aon or- A,.rcraft

a. The -Fai-rtslld KC--.2C' a'rp'Iane I a tvtn-lboom, high wIng1
a-Imea argc typi a~rc;raift. toweredý by two r:tand- 'Whitney P-456-0--20W

eng'.nes, &aperchargec by v n~ dta+ge, varlIatIe :apee high blwr-The
etiernredenptn-.es dri-vze four b-ladec; Eito:3Standard hydromatic full
fe-e~g onsýtant, epeed, re-,era-o-e p'-tch propellers, 7re propeller

blade draw'trg n'fber Ise A21I?15-26- The bladesi w.ere set for a min-'huM
an,-- cf a maxlz'sn ars EAcý an nega t""e getn of 21C for re-
vershlni c~to reratlýn- 7the KC -120 is a modification of the 0-11%B

a'r(ra f -irnenolon4-ý ce:n tit hotrographs, and general Information:
-- a' rrn~T f thi reort. 7rhe cargo sectlcn -pack) -.,n be

~.c a~rraf cars:.~z:&n1i desI-gtea to havýe 8at~sfactory
fi .~ azcr~:I~~Itn r 4th0Ztthe pýackz -the quadrlcycle landing

ne~ r, 5 "r 5  f furretractable cutxeý -~e e u t, to in each nacelle,

AX eutoer: w~h tex-erepton of the hydraull-c bra~c
syaer as t;sn:crnats ro elle, Cr. ~zez~al rated . 7.ne
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Memorandum Report No0 WCT-2544

the trim tabs. Both ailerons are equipped with mechanical balance tabs. The
aileron and rudder trim tabs are electrically operated, while the elevator
trim tab is manually operated. The airplane is equipped with electrically
,;ortr-o1led automatic cowl flaps.9 oil cooler flaps, and carburetor air heat,
"bat nmrxxual selection is aloo provided0  During the Phase 1I tests the auto-
matic feature for the cowl flaps and carburetor air heat were deleted,

4.. Thbt Cornfigartticn

The airplane ws -weighed with 4 full fuel load of 2798 gallons
and fall oll tanks (120 gaillons), and the pack attached to the carrier and then
reweighed with the pazk detaohed. The airplane was flown at a take-off gross
idAlght of 64o000 pou7d4 wilh pac&k on and 5.,000 pounds with pack off at various
CG'eo With pack on and full fuel0 oil, teet equipment of approximately 2500
pounds9 and a c-re-r of fivea, the awrpl.4ntn -4eighed approximately 63,000 pounds.
An additlurl 1,000 pounds of bal.14t w•a nreeded to load the airplane to its
design welght of 64,000 pounds. Rlwever.* this was not a sufficient amount of
ballast to obtain and maintain a forward CO of 20% M.A.C.; therefore, it was
neeessary to reduce the fuel load so additional ballast could be placed in
tht nose to obtain the forward Ca and still not exceed the design weight

5, Cockpit Liyount

In general- the uoukplt was comfortable and well arranged for
pilot n•onvenleneeo ntering and leaving the vocfpilt with pack on was
aooompitshed through the pack and up a ihdder to the crew compartment 0  With
pack off. entrance waa gained by means of a ctollapsible, portable ladder to
the crew ,aompartmcnt 0  The ladder may bta txtended and retracted from crew
comptartment hatc:h t.o the ground, or from the ground to the carrier,

b., The control columa atrikea the pilot Is and copilot 'a seat
-wen the duatd arx in the full forward positlon. Movement of the seat one

" inch to the rear w'ould relieve thi. conditiona. The control wheel was mounted
. too lo-w and inta ferred with the .%verage pI ulotf %Kees.

u. A•.i uocskpit controla iver p•'caed in suh a manner as to be
,roeolt a-va~Able to the piftu however, on the overhead panel in the emer--
ge.n-,y isc,,tion , the fire warring i1ghtc,, engine fire extinguisher. fuel shut
of f. arn. heater fire extinguds.btr Arwitohee are not sufficiently well segregated
ae to mike the group or Individual -witloheo readily distinguishable in an
emergn,oy. Also,1 on the overhead panel are three important switches (hydraulic
braki½ ptmp, mznin invert-er, auto pi Lot inverter; In the sums proximity that can
ea ily be knooked to the 'off" position vhen the copilot (with back pack para-
,chAte) !Qaves his seat. One or more of these avitches were knocked to the "off"
posItLon aevexrAl times during the tet- program in the above manner.

d0  The miAter bat.tery A.n- engIne witch handles are designed in
sauh a un-ijner that, they givs a fal6e indication as to the position of the
swilt.h, The impreasion id g-iven that the indei of the handle is 180Q opposite
to itis &Atuai position0 tWhen grasping the haudle, the index end is completely
oovoreu., 3oncealing the 6-wtt,'Ah positiono Lot,.al remedy wan made by painting an

2
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arrow on the switch handle proper, indicating the index end, Tht, detent for
the master battery switch is such that the switch isn't always placed In the
"eon" position for starting the engines in that the detent is not positive

enough to insure correct seating.

e. With shoulder harness in the looked position, it is impossible
for the copilot to reach the landing gear control switch without unlooking the
harness release or maintaining a loose shoulder harness. Both pilotls and co-
pilot'e shoulder harness inertia release malfunctioned at oritIcal timee. Local
reworking of the unlocking mechanism enabled a normal release to be made on
subsequent flights.

f. Both pilot's and copilot•s brake pedals are installed on the
same plane as the rudder stirrups. It is Impossible to tell if the foot is
centered on the brake pE ial or partially on the brake and stirrap, with the
rudder stirrup and brake pedal installed on the sawm plane0  If the pilot•s
foot is offset on the b.ake pedal it is poselble to apply force to the rudder
stirrup but with no resulting brake action.

6. Taxiing and Ground Handling:

a. The quadricyole type gear, with the long stroke auxiliary
gear oleo struts and suspension, lends itself to a smooth9 soft ride during
taxiing. Although braking action causes the aircraft to bob, thle id not
considered objectionable as its magnituce is limited and dampens out readily.
Direction is readily controlled, during all ground maneuver&, by application
of brakes, rudders, or engines or combinations of all three. Although the
aircraft turning radius is somewhat larger than moat aircraft of this s'ie,
the turning radius id not excessive and allows ready movement on the ramp. In
general, the ground handling characteriatics were considered superior or equal
to most nonsteerable tricycle geared aircraft; hoeever, the design of the
auxiliary nose gear does not permit the aircraft to be backed up by use of
reverse thrust. This hinders the utility of the aircraft somewhat in ground
maneuvering.

b. The method of ground toaing is somewhat more complloated and
restricted than conventional or tricycle-geared aircraft. Conventional ground
handling equipment must be supplemented with special equipment, ae shown on
Page 1% Appendix II, to keep both wheels tracking parallel to each other
when backing up and also to maintain directional control. This necessitates
carrying the extra equipment in the aircraft, if landinge are to be made at
bases other than the home base0

o. Visibility from the cockpit is good during ground movement.

7. Take-Off and Initial Cllmbý

a. Daring perform~not, take-offs at 64,000 pounds pnok on and
full power applied before brake release, the aircraft had a definite tendency
to turn to the left shortly after brake release, although full right rudder
was applied. This necessltated asynwsetrio power to insure Adequate directional
control. At about 35 knots (40 mph) full power could be applied to both engines
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Memorandum Report No. C0T-23 44

with no loss of directional control 0 Directional control was adequate throughout
the take off run in the pack off configuration,

b. Daring short field take-offs, care mnt be exercised to avoid
contacting the pack skid (with pack on or rudders with pack off) with the runway0
It 'was possible to do this in either configuration even at forward CGCs; thus,
ma.imum CL. take-offs were avoided.

a. Visibility forward_, in all configurations. was excellent at all
times duvring normal take-offs and initial climb.

d. The extended landing gear imposed a high degree of drag; there-
fore_, it was advisable to accomplish the retraction as soon as practicable after
take--offt Several times during the test program the gears failed to retract
slmultaneously. When this occurred, there was a slight yaw in the direction of
the extended gear. The pilot was always cognizant if one gear failed to retract
because of the resulting yaw and drag0

e, When the landing gear starts to retract there Is a slight
dece6leration as the auxiliary landing gear fairing passes through the vertical
plane where it offers a flap plate area 90 degrees to the slip stream. Early
testas were flown with a time delay lag that momentarily halted the auxiliary
gear in the vertical plane during the retraction cycle. This created a very
undesirable drag; however, this condition was later eliminated by timing the
auxiliary gear retraction so that Immediate retraction started when the Anding
gear vas placed in the "up" position.

f, All take-offs were made with wide-open cowl flaps and oil
shutters set to 30- open. Take -off s were conducted with the wing flaps in the
take-off position (15,0 ) and in the "up1 position. It was impossible to obtain
military power in a static position because of the propeller low pitch setting
of :i8; hofever, milLtary power was developed shortly after brake release and
maintained throughout the takw -off and olimb out. To reduce variables to a
minimum, maximum power was applied before 'brake release and the gear was left
aoon until abovu the 50--foot obstacle. The take-offs were recorded photo-
graphically and the data plotted in Appendix III. The data, corrected to
standard conditions and 5000 bhp: are tabulated in the following table.

4
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Take -Offs
BBT-3000 at Too0

T. 0 . Flaps Unless Noted

* Indicates Flaps Up

Total Dis.t True Air Speed Indicated Air Spted
T.O. Confo Iross •round to 50c Obst. at 500 at To 0O at 500 at T.00

No. Pack Wt L Roll-Ft Ft0  Knots Knots Knots Knots

*I onn 64,000 2180 3390 96 88 - 88

2 off 553,000 i260 1997 90 75 85 73

5 off 55,000 1945 2189 91 73 78 71

k off 55,000 1o585 2226 90 78 83 78

*9 -ff* 99000 g"•Ln O42n ,-,7 0l , .-

7--- --.- -j0I1u-

6 on 64,000 1635 2558 100 83 85 83

7 on 64,0o0 1775 31A-0 105 86 82 77

8. Climb Performance:

a. Sawtooth climbs were flown with pack on and off In order to
check the manufacturer's estimated best rate of climb. The data compare favorably
with the contrraotor's estimated data. The sawbooth climbs were flown with wide
open cowl flaps, fixed oil cooler shutters, and noramal rated power. The data have
been corrected to standard conditions and are plotted in Figures 2 and 3, Appendix I.

b. Two check ollmbe.• pack on and off, were made to servioe ceiling
using wide open cowl flap&, fixed oil shutters, and normal rated power. Climb
speed vao determined from the sawtooth climbs and from the contraotores estimated
data. All climb data have been corrected to standard atmospheric conditions and
are plotted in Figure ., Appendix Io The climb performance at 2550 rpm is
stimnarized In the following table-,

5
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n/c rr/rr. TTC _a

ATNITTDE BEP/MN PACK ON PACK OFF PACK ON PACK OFF
FT.

So L. 2560 700 1060 0 0

6,ooo 2630 780 1140 80 5,5

lO, 000 2470 64o 1030 13.5 9o5

15,000 234o 48o 900 22.0 14o5

20,000 2120 260 660 36 20.5

22,800 1960 100 SoC0  490 51.0 25.5

28 000 1610 --- soc0S --- 45.5

c. Single engine climbs, clean configuration, pack on and off,
were conducted with the left propeller feathered and all Cooling devices closed.
Thu right engine was operated at military power with the cowl flaps wide open
and the oil cooler shutters fixed at 350 open. The contractorls best single
engine climb speeds were used for the single engine climbs. The absolute (zero
rate of climb) single engine oeiling, for pack on and at a grosa weight of
639000 pounds, was 3300 ft. The estimated maximum rate of climb is 50 ft. per
minute at 2,000 ft. The service ceiling for "pack off" and at a gross weight
of 54,500 pounds, was 6800 feet, All data have been corrected to standard
conditions and are plotted in Figure 1, Appendix I.

9. Level Flight Performance:

ao Speed versus power data were obtained at 10,000 and 18,000
feet, pack on and off. The speed power at 10,000 feet, pack on, was flown at
a constant cowl flap setting of 2.0 inches open and oil shutters set to 30
degrees open. The speed power at 10,000 feet, with pack off, was flown at a
constant cowl flap setting of 2.5 inches open and oil shutters uet to 30 degrees
open. The data obtained from the speed versus power tests at 10,000 feet, corrected
to standard atmospheric conditions and to a gross weight of 62,700 pounds, pack on,
srnd 54,000 pounds, pack off, are plotted in Figures 4 and 5, Appendix I. The data
obtained from the speed versus power tests at 18,000 feet, corrected to standard
atmoapheric conditions, are presented in the following table.

WEIVMT MAXIMUM VT COWL FLAPS OIL SHRUTERS
CONFIGURATION MBS BEP KNOTS INCHES OPEN DEG. OPEN

Pack On 62,000 2260 218 2,2 30

Pack Off 53,700 2260 232 1.0 30

Fuel flows were obtained at I0,000 feet only and are presented in the form of
brake specific fuel consumption and nautical air miles per pound curvea as shown
in Figures 6 and 7, Appendix I.

6
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b. 7he combat range of the XC-120 airplanes, as calculated below,
exceeds the manufacturer's estimated range. The following method was used to
determine the combat range:

(1) Take-off gross welght 64,000 pounds

(2) Total fuel at standard weight of 16,788 pounds
6 lbs/gal

(5) 5% fuel reserve 840 pounds

(4) Fuel for ground operations 60o pounds
Remaining usable fuel 15,348 pounds

(5) Climb to 10,000 ft at NRP 800 pounds
Remaining usable fuel. 14,.548 pounds
Time to climb to 109000 ft 14 minutes
at ave. Vt of 120 knots.
Distance flo~n 30 nautical miles.

(6) Crulse at 10,000 ft unttil remaining fuel,
14,548 pounds h1m been consumed. Cowl
flaps 200 inches open, ave. conditions for
item No, a V ' 157 knots, NAMPP 0.1546,
weight 55,00 lbu.

Distance flown 1950 nautical miles

Total distance flown 1980 nautical miles

NOTE: This does not allow for the porstbility of trapped fuel or for let dotn and
landing.

3.0. Air-speed Calibration:

The X0-120 airplane vas paoed_, both with pack on and off, by a
Flight Test Division F-5l pacer. The standard air-speed system was approximately
5.5 mph in error; however, the Fairoh•Id Alroraft Cuapany has plans for installing
a now air-oapeed system. For this reason only the swivel system was calibrated,
The curve la shown in Figure 12, Appendix I.

11. Cooling:

Cooling data were taken throughout the climb to service ceiling
and during various speed power runs with pack off. Ground cooling was conducted
when the air was calm. Only I1 cylndeIir hiads were instrumented by Fairchild
Aircraft Corporation for this test and the data are shown in Figures 9, 10, and
11, Appendix I. Cylinder head B-I was connected to the temperature indicator on
the pilot-y instrument panel ;however, during flight, cylinder B-2 was found to
have the hottest head.

12. Stalling characteristlco:

a. Straight ahead and accrelerated stalls, pack on and off, were
rad6 in the cruise, glide, pcwer approach. and landing configuration. Power-on

http://www.abbottaerospace.com/technical-library


Memorandum Report No. WCT-23144

stalls were undesirable in that lateral control, without exception, was io±t. before
longitudinal control vas depleted. Power off stalls were satisfactory, with the
exception that very little stall warning was noticed.

b. Power-on stalls were more pronounced in that the loss of
lateral control occurred before full up elevator or stall was obtained. The
degree of lateral control loss and the rapidity with which the loss occurred
seemed to be proportional to the amount of power on the engines at the time of
lateral control loss. With loss of aileron effectiveness, the aircraf wtould
roll predominately to the left. The roll was not abrupt or viobflt and could
be controlled by dropping the nose until air speed sufficient for aileron
effectiveness was obtained.

c. In conjunction with the power-on stalls, there was a pronounced
heavy nibbling and snatch of the ailerons preceding loss of aileron control0 This
increased in amplitude also in proportion to the increase in power0  With rated or
military power, if the wheel was allowed to jerk into a full up or down aileron
position, an aileron look would result0 The aileron lock was pronounced and neoes-
sitated the pilot using both hands on the wheel to recover0 This condition was
not experienced during the power-off stalls and seemed to be precipitated entirely
by change in air flow over the wing resulting from various power settings. Use of
flaps or cowl flaps have little or not contribution to the aileron lock. During a
iRP stall, clean configuration, the angle of attack was very high and aileron anatch
occurred at an IAS of 64 knots (74 mph) followed by aileron lock at 62 knots (72 mph) 0
Insufficient rudder to keep the ball centered was encount r -,d In 0l1 power-on stalls
(NRP) Just before the stall,

d. Power- off' stalls have little preatafl .arnix,,g Tso miles above
autual stall, aileron nibbLe and slight buffet occurs0  Addition of flaps down
aggravates the buffet, giving slightly more stall warning. At the best, stall
warning appears only about 4 mph above stall. Recovery from power-off stall may
"be made by lowering the nose slightly to gain air speed.

13. Control Friotion:

Static control friction teots were condut.ted on the elvator, rudder,
and aileron systems, during no-wArid c:onditions, and found to be conbiaerably higher
than the allowable limit of 8 pounds for elevator, 15 pounds for rudder, and 6 pounds
for ailerons, as per USAF SpecificatLon 1815-•. Plots showing control deflection
versus force are shown in Figures 13 to 15, Appendix I.

14. Dynamic Stability.

a, Longitudinal

The dynamic longitudinal stability characterlitics were good.
Tests were flown at a mid CG. Positive (2.0) and negative (0.0) g's were applied
to the aircraft in the cruise configuration by rapid deflection of the elevator0
Release of the controls on both test- resulted In a damping of oscillation within
limits.

b. lDateral

This test, stick free, was conducted by yawing the aircraft
50 to the left or right in a wings level position. When the controls were

8
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suddenly released the rudder controls would return to neutral but the aileron
controls remained in a fixed position because of the high friction force and
resulted in the airplane rolling. The above test was repeated, except that
the ailerons and rudders were returned manaally to neutral after the 59 yaw
to check control fixed characteriatics° Results were somewhat more desirable
Indicating satisfactory stability in the control fixed configuration. Plots
of stick fixed configurations are prevented in Figures 50 and 51, Appendix I.

15. Longitudinal. Stability.

a. Static

(1) The longitudinal stability is very simllar to the C-1l9B
airplane in that it is very difficult to obtain reliable data because of the high
static friction forces and lag of the sprIng tab. Tests were flown in the cruise,
power approach, and landing configuration, pack on and off. The control forces
for cruise and power approach configurations are, with minor exceptions, within
the static friction band. Cruise and power approach conflguratloas, stick fixed,
pack on and off, do not meet Specification 1815-tB. in that the most forward stick-
fixed neutral. point shall be at least 5% of the mean aerodynamic chord aft of the
most rearward center-of-gravity position. The stick-'ixed neutral poInts for
cruise configuration, pack on and off, are approximately 50% MWA.Co The stick-
fixed neutral points for poves approach configuration, pack on, varied between
20.8 to 28.6% M.A.CO, and pack off, 24,6 to 27.6% M.A.Co throughout the allowable
speed range.

(2) The landing oonfigurati on, paufc- off ', coonfor•,r with
Specification 1815-B, in that the oticok'fixed neutral points are aft of 35%
M.A.Co Qualitative data only were obtained with pack on in the landing config-
uration. The impression was given that in this configuration the airplane
'behaved easentialiy the same as with pacAk off. Plotu showing the static longl-'
tudinal characteristics are pFrsented in Figures 16 through 5), Appendix I.

b. Maneuvering Characteristics

Stick force per "g" in the cruise configuration, pack on and
off, are vithin .imits as specified by :815 BT however, the control forces for
power approach and landing oonfi-gurations exoeed the limits specified by 1815-B,
but are not considered objectr•iarbl.y high. Thure 'Was no tendency toward a
control force reversal in any configurAtton toUted, Maneuvering oharacteristic
tests weie conducted in the cralse configuration9 pack on, and in the cruise,
power approadh, and landing oonfiguration, pack offt at both forward and aft
CG positions. The results of these tests are plotted in Figures 36 through 45,
Appendix 1.

16. Longitudinal Trim 0hnngeus

Longitudinal trim obhages weare conducted on the XC-120, both with
pack off and pack on, at a mid CG' lidiing of approximately 25% MoAOC. There
were no excessive forces encountered and suffloient elevator trim was available
to return the elevator forces to zero for the various tests listed below:

9
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Longltudinal Trim Changes
Pack Off

CG 25% ±i. 5%

Increment Required to
Maintain Trim Speed

Trim Elev. Trim After Completing Varlabie
Speed Trim Condition Tab Angle Variable Action

Ki/o Kuots Flaps Gear Power Deog. Action Elev. Pos. Deg. Elev Sticc
Yorce Lb

Io. 1125 Up Up .6 n Gear Dn 2 Up 9 Pull

2o 112.5 Up Dn * .5 N1 Flaps Di 3 Dn 14 Push

5. 112.5 Dn Off Off .7 VU T.O. Power 5.2 fDn 14 Push

4. 1.1.5 Dn Dn T.O. 1.5 ND Gear Up 3 Dn 7 Push

5. 111o5 Din Up T.O. 2.0 ND Flaps Up 3.6 up 4 Pull.

6. :185 Up up NIp .8 ND Power Off .9 Up ik Pull

Pack On

00.25% ±1,5%

'1. 11 Up Up * 0 Gear Dn 2.6 Up 10 Pull

2, 11 5 Up Da 1.5 NU Flaps Ln 3.8 Dn 10 Push

3. . 12 On Dn .1 ND Power Off 4.8 Up 28 Pail

4. 1i2 Dia 'On Power Off i18 NU TO. Power 7.8 Dn 24 Push

5. 112 Dn Dn T0o. Power 1.5 ND Gear Up 355 Dn 9 Push

6. 112 D1 UP TV0. Powner 3.4 ND Flaps Up 7.75 UP 22 Pull

7. 100 T.0. D o T0o Power A4 NiD Gear Up 2°7 Dn 11 Push

8o 11? TOo U9p T.0o Power i16 RD Flaps Up 2.4 up 9 Pull

9. 181 Up Up NP '1.2 ND Power Off 1.4 Up 18 Pull

• RPM 1800 Torque 130 pat

17. Elevator Power During TakecOf f

a. Elevator power ls more than adequate for take-offs in the
"pac- onr" and noft' configuration. In the "pack on" configuration, the nose wheel
was lifted off at an 'LAS of approtiiately 52 knots (60 mph) at a forward CG of
20°7% MAC, and w-th '"paok off" at a CG of 23o6% MAC, the nose Wheel lift-off speed

10
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ocoxurred below the operating range of the air-speed indicator of 43 knots (50 mph).
Elevator effeotiveness ws sufficient to raise the nose to such an extent an to
drag the pack skid or ruddere with 'pack on" or "off;" therefore, judicious use
of elevators is recommanded on performance take-offs.

18. Direotional Stabilltyr-

a. Oir-iotional control. characteristios were marginal. An
asymmetric power condition, clean configuration, was investigated with flo 0 I
propeller feathered and oowl_ flaps closed and military pover (60o5", 2700 rpm) on
the N•0o 2 engine . It was imposa.ble to center the ball, using full rudder trim or
rudder deflection, belown an lAS of 113 knots (130 mph).

b, In the power approach oonfiguration, (flaps and gear down)
and with both engines produoing normal rated power, there wra insufficient rudder
to maintain directional oontrol. during a stall0  There uaa a gradual flat turn to
the left with full -right rudder. This condltion was of insufficient magnitude to
be objectionable and was not considered critical as It only occurred above the
stall speed and at, high power settingso

c. When 'power was used as a variable differant directional
charaeteriotoi ýwere obtaiaed with gear up than with gear down, In the gear up
configuration little variation In directional trim change was noted with the
variation of power settiln; however, in the gear down configurAtion, in flight,
there Is a notic.eable dtreotional trim change with power variation0  The trim
change was saffici•ent to meri-t retrimming to maintain coordinated flight,
although the rudder forc0,'e wtc of very small magnitude0

d0  Ln maneuverIng• flight, for all oonfigurations, it was
necess6ry to use rudderrs fox: coordinated turna.

eo Steady oidelIlpa wvre acoomplithed in the Power, Cruise,
and Power &pproaoh cornflgaraL:•on, 'tpak• on&' and "off." Sideslip characteristics
are oorsIdered normal throughout the rang" tested; however, sideslip angles
were restrliced buoause of' the 1imited rudder travel, which was approximately

0 degrees leess than the t obal rudder defleotion for the 0-119B type airplane0

Plots of sideslips are proeented in FLgures 4k to 49, Appendix i.

19. Approch and land.irng:

a. tongltudirýl. control during approach and landing was good.
Little elevator trim 'was ne esesry in the approaoh., flare, or landing to achieve
the proper landing attitude. Elevator forces -were not excessive and could be
easily controlled by the ptlot0  All landinga were accomplished with power off,
full flaps, and at a groso 'weight of approximately 64,000 pounds,, "pack on", and
54,000 pounda, "'paok off.'" Cow7l flaps were closed and oil shutters set to 30
degrees0 Reverse pitch prupollers were used for each landingj however, maximum
short field landings were not attempted because of the possibility of striking the
skid or tall during toach down- Maximum braking power was not used because of the
danger of blowing tires6  All landings vere photographed and the data plotted in
Pages 27 through 31, Appendix 11.o The data, corrected to standard conditions. are
tabulated in the following 5ablet

13,
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Total Mist
Groke Ground from 50 TAB at TAS at TAS at Air Speed

Land Weight Poll Obstacle 503 T.D. 50q at T.D.
Noe Pnck Pounds Ft Ft Knots Knots Knots Knots

I. Off 4-,5o00 1423 2392 97 85 105 81

2. Off 540,00 1058 1771 97 78 i04 87

3. Oft _)Lh , 1192 1941 90 88 96 87

4K On 65)600 1233 1.969 94 90 98 90

5., On 639500 1176 1813 96 84 98 89

20. Pack Handling Characterlstios'

'A. In general, the ground handling of the pack was very good;
ho-v4r', It- U bellved that a self-..entering devioe should be added to the
pt.•k tur ease of operation in joining the pack to the carrier. While the air--
p'ian: rra at Wright -Patterson AFB for Phase I tests' four spring-loaded switches,
lo':attd Mt each suspension point and used for slack hoist cable operations, were
replaced wlth hnse way wltches (upy down,, off) thus enabling one man to
.ccozUP-lbh thi, entire operathon of lowering or raising the pack. An unusual
amount of time 1w con~uvmd in lowering or raising slack hoist cablea for attach-
meant T.o the pack or to store in the ucrrier0  Two -speed hoist mechanisms should
be 13 .oropuratod to Qorreot this condltion.r The holit motors were tested by
ralui.n .the p.%ck wIth approximately 12,000 pounds of ballast distributed in
t;he ptRk 4d ýn• ith no outside power souroe&- No difficulties were experienced
Miring thtir operatlon,

21 , Cneral.

a0  Ciew comfort was eattdfac.bory with the exception of a high
foltei :ieve dtr'4ng take-.off at highr -power actting0  A high frequency vibration
of the <;ompartfinat floor aft. of the Pilot sa6eats, was very objectionable to the
,-crew . va[rloun power setdtnings. A 5 iht a~rodynnmlo roughness, in the form of

.•Aid shiaking of the azrraft fra!.me, 'gao felt in flight, This roughness was
u..pez-ln,:;ea wit.h ana without the pw,:t and -with all cowl flap settings, It is
bes lved to be t.be result of turbulent air flow from the carrier striking the
horlront.l ecabli•t ero

b6  The folloving items -were a source of trouble?

(1) Failure of the internal control looks6

(2) Erratic indl(atlon of the fuselage door warning
light.

45) The inverter switohes, etoc ao placed that they
were inadvertantly knocked to the off position
when the copilot- left his seat.

12
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04) The wheelwell doors hanging approximately 1-1/4
inches open in flight during the entire teat
program.

(5) The left brake would grab, during taxiing operation,
when normal pressure 'was applied to the brake pedal.

(6) The electrical system vaa overloaded when feathering
a propeller and retracting the landing gear simul-
tans ou&ly.

C. CONCLUSIONS'

22. It io oonoluded that,•

a. The oont-rol friotion, for all controls, i½ objirtionably
high.

b. The aingle engine rate of ollmb, pack on clean configuration
and at 64h,000 pounds, is leos than 100 ft per minute at 2000 ft.

o. lbxngitudlnidl Atabillty doeo not meet Specrifioation 1815-B.

a. There I-, itnuufflolent "Ateral oontrol at low speeds.

e. There I.e inauffloient direotional control at low speeds.

f. Thý .ontrol wheel interferes -wIth the pilotos knees.

g. The b.ake pedal. angle In relation to -the rudder stirrup is
undesirable.

h. The ihoulaer htmaang Thelehe in unsatisfactory.

i. The fnxidiag gear ew.Ltch Is located too far from the copilot.

3. The deeilg of' the control looking aystem is very poor.

k. The inoux eni of the muster battery and engine switch should
be so marked.

SCaro -re mut '"be- ezer-Ased to nsAure that the master battery
switch is actalily "on" whe~n the switc.h is turned to the "on" position0

m. The foro neoesserty to operate the propeller circuit breakers
is too light0

n. Heavy buffeting of the elevator occurs 'when reversing the
propellers during a landing.

o. The oli ciooler and co~iy flap awitohes are confusing by not
operating in like directioon for normal operation.

'13
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p. With the pack detached the towing equipment is too large to
carry in the carrier.

q. In attaching, or disengaging, the pack to or from the carrier,
approximately half of the time required for the complete operation is consumed in
lowering or storing the hoist cables after the pack has been dropped or attached.

r. It -would be difficult to attach the pack to the carrier during
blackout or gusty conditions without a centering device.

a. Estimated performance and test results are presented in the
following table:

CONDITION ESTTMATED PERFORMANCE TEST PERFORMANCE

PACK ON PACK OFF PACK ON PACK OFF

Gross weight at T.O. pounds 64,ooo 55,000 64,000 55,000

Maximum speed at 18,O00 ft. knots 211 229 218 232

Time to climb to 10,000 ft (min) 1o.4 7.0 13,5 9.5

Service ceiling - P engine ft 23,625 27,300 22,800 28,000

Service ceiling - 1 engine 4,210 15,500 None 6,8o0
Military power - ft

Take-off distance over 50 ft. 2,800 2,060 2,560 2,000

Combat range at 10,000 ft. naut. ni. o i,865 1 o 980

D. RECOMME2IATIONS:

235 It is recommended that:

a. The control friction for all controls be reduced to meet USAF
Specification 1815-B.

Sb. Single engine performance, "pack on," be improved to the
point. that the aircraft would be militarily usable.

c. Longitudinal stability be improved to meet military require-
ments,

d. lateral control be improved at low speeds to meet military
requirements,

e. Directional control be improved at low speeds to meet
military requirements.

f. The control wheel be raised so it does not interfere with
the pilot-'a knees.

14
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g. The brake pedals be Installed on a plane or angle different
from the rudder stirrup angle.

h, The shoulder harness release be modified, so the release
will work each time the release lever is aotuated.

i. The gear switch be relocated so as to be easily accessible
to the copilot and pilot.

J. The internal control look be redesigned.

k. Guards be installed for the hydraulic brake pump, main
and automatic inverter esitoheo.

1. The index end of the master battery and engine switches
be so marked.

m. The master battery awitch be replaced with a positive
position switch.

n. The forco necessary to operate the propeller circuit breakers
be increased.

o. Elevator buffeting be decreased or eliminated during
propeller reversal operation.

p. The oiL cooler vwitohes be located near the cowl flap
awitchee and operate in the same direction as the cowl flap switches.

q. The towIng equipment be modified so it may be conveniently
stowed in the carrier When the -pack is detached0

r. A two-speed hoist mechanism be installeo for ground pack
operations.

v. A self centering device be added to the pack for ease of
operation In Joining the pack to the carrier,
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1. Data Analysis

a, Introductions

This section briefly discusses the methods of reduction used in

analyzing the test data. The following reports will be .referred to in this

discussions

Noo 1 "Performance Flight Testing Methods in Use by the Flight
Section", USAF Technical Report No. 5069

No. 2 "Pressure Altitude Method of Flight Test Data Reduction",

AMC Memorandum Report No. TSFTE=2060

No. 5 "Model R-06020, -2W, Engine Specification". No0 N'7056&C,

dtd 23 September 19h9

No. h "A Simplified Manifold Pressure Correction", AMC Memorandum

Report No. TSCEP5E-1919

No0 5 "Army-Navy Aeronautical Specification Test Procedure for

Aircraft Power Plant Installations", AN-T462?9 dtd

31 October 19h

b. Take-off and Landings

Distance, time, and height data for the take-off and landing tests

were obtained with the photographic equipment at Wright Field0 All data

were then plotted on the curves shown in Appendix III. Other data tabulated

on these curves were obtained from the airplane except the wind velocity

and direction which were recorded by the photoscope crew0 The distances and

air speeds at take-off and at an altitude of 5ofeet were taken from these
curves and corrected to an NACA Standard, sea-level, no-wind day by the
following equations s

(1) For Take-offs

Corrected Ground Roll = Test Ground Roll (V + Vw)/V "85x6' x R

V = Ground Speed at T.O. - ft/sec

VV - Component of wind down runway - ft/sec

headwind (+)

= Density ratio

R = Rate of climb at equivalent altitude
Rate of climb at sea level

Equivalent Altitude = Pressure altitude - .56 x (pressure
altitude - density altitude)

Corrected air distance (point of take'off to an altitude of 50 feet) -(test air

distance * Vw t) x 6-' x R

APPENDIX I
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Where t a time from lift off to an altitude of 50 ft

Weight corrections were made by the expressions

S, = Sc (WS/wt)n

Where Sw - distance corrected for weight

So - distance corrected for wind, altitude, and power

W - gross weight, test and standard

n = 2.7 for ground roll
2.2 for total distance

(2) For landings the corrected ground roll = teat ground roll
(V + Vw)/V 1*85. and corrected air distance = test air distance + (Vwt)o
No weight corrections have been developed for landing distances,

c, Climb

(1) Climb data were reduced to the rate of climb that would have been
obtained in standard air with standard horsepower at the climb speeds tested.
The equation used for this reduction was:

R/Cstd= d TT + 33000n (bh.s-bhJ /!TT

Where dh test rate of climb

TT = test free air temperature, Kelvin

TS= standard free air temperature, Kelvin

n = propeller efficiency usually taken as .9

W = test gross weight

bhps = standard brake horsepower

bhpt = test brake horsepower

Development of this method is outlined in Reference No, 2. Climb data were also
corrected to a weight corresponding to a standard take-off gross weight minus
the weight of the fuel used to warm-up, taxi, take-off, and climb to the test
altitude. Thus, climbs were corrected to a different weight at each altitude*
This correction was made by use of the equations:

4 R/CI = R/CT x W/Ws = rate of climb change for 4 W at
the same hp

and A R/C 2 = 219002 = rate of climb change for induced
V;771/72 a b 2

drag change because of 4 W

APPENDIX I

3

http://www.abbottaerospace.com/technical-library


Memorandum Report Noo WC¶=23h4

Where R/OT Test rate of climb

AW WS- Wt

Ws • Standard gross weight.

Ve Calibrated air speed - mph

C t'Density ratio

e m Airplane efficiency factor

b = Airplane wing span - ft,

These equations were developed and presented on nomograms in Reference No. Io

(2) Standard horsepower for climb was taken as the horsepower
developed in standard air with standard carburetor air temperature t+. the
test air speed with either 50 inches of mercury manifold pressure ox full
throttle and full high blower 0 This was accomplished by the folion Ang procedures

(a) Obtained standard carburetor air temperature, CATs.

OAT, CATt + T- Tt

(b) Corrected the brake horsepower to CAT, at test manifold
pressureo BHP R BHPt /CATT/CATS

(c) Obtained the MAP change owing to the CAT change at a
constant Mlower speed from curves appearing in Reference
No. 1,"•'ý: simplified the equation

Sp TKP. MAPT/Pi)?238 -ij 3e53

Where PA Inlet pressure, "Hg

MAP. Standard day manifold absolute pressure, "Hg

1APu -t Test manifoid ab.5olute pressure, "Hg

TKTW Test inlet air temperature,, Keliin

Ts •- Standaxd inlet air temperature., 0 Kelvin

(d) Corrected the BHP for this change in MAP from figar@ /
developed from engine manurfacturer's power curves, Reference No, 3, assuming
a constant blower speed0  The test point was at this point corrected to standard
conditions but if below the full thrott-le high blower point, may not have been
on the desired 50 "Hg of manifold pressure0

APPENDIX I
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(e) Placed the MAP on the schedule and corrected the horsepower
for this change in MAP from figure 1 assuming a change in blower speed if in
the slip region of the clutch and constant blower speed if not. These two
corrections are shown on the following pagd &n gaph forw0

APPENDIX I
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Fig0 No0 1
Power Correction

Chart
Rr4360cn20W Engine
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d. Level Flight

(1) Speed versus horsepower calibrations were obtained at various
altitudes by stabilizing the air speed in level flight with various power
settings. The test data were corrected to standard day atmospheric conditions
by adjusting the horsepower to that necessary to maintain the test air speed
with the formula:

HPstd --~ 'T./Tt

Where HPS = horsepower required to fly the test air speed on a
standard day

HPt = horsepower delivered on the test day

T - free air temperature, Kelvin
sub s = standard and sub t test

An induced drag correction for weight was applied by the formulas

.331S (W,2  wt2 )

n e b2 C- V

Where n = -83 = propeller efficiency

e = .77 = airplane efficiency

b = wing span9 ft

e-= density ratio

V = true air speed, mph

This formula is solved graphically in Reference No, 1

(2) All speed versus power data were also reduced to a Pnw versus
Viw curve by the equationss

Viw V-/(Ws/Wt)l/2

Piw P G- l/2(Ws/Wt)312

Niw = N 4" /2(Ws/ wt)l/2

Where Viw = weight reduced indicated air speed

Ve = equivalent air speed = V0 e 4 VC

Piw = weight reduced indicated horsepower

P = test horsepower

Niw = weight reduced indicated rpm

N - test rpm

APPENDIX I
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W - gross weight, sub s = standard and sub t tesi.

-= density ratio

ea Cooling

Engine cooling data were recorded during some of the level flight
tests and during one of the climbs to service ceiling0  A Brown automatic:
temperature recorder was employed for obtaining the temperatures0 Cooling
corrections were made as followss

(1) Air Force Hot Day

TC = Tt + §Tstd-TT) + 23 j K

Where Te = corrected LoAa. Trcc. hot da o L Jiti

Tt = test temperature

Tstd = standard temperature at altitude

k correction factor defined in Specification AN-T-62.

APPENDIX I
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Memorandum Report No,, WCT -23

APPENDIX II

1. Instrumentation

2o Dimensions and Design Limits

3. Photographs

Page Front View (Pack On)

5 Three-quarte. Left Front View (Pack On)

6 Left Side View (Pack On)

7 Three-quarter Left Rear View (Pack On)

8 Rear View (Pack On)

9 Front View (Pack Off)

10 Three-quarter Left Front Viev (Pack Off)

IT Left Side View (Pack Off)

i2 Three'-quarter Left Rear View (Pack Off)

13 Rear View (Pack Off, Flaps T00 Position)

Ji Rear View (Pack Off, Flaps Full. Down)

15 Towtng Unit (Symmetrical)

APPENDIYX li.
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J Ia nsi-rjmerj tatiotoi

Insta]) wion of Lest equipmenh was made at the factory. After Uto;

of Lthe alna on Wrighf."'atte~rson Air Force Ease, Areat B.~ 06 ts 2iy-
changes wkere flcJ4dfl

;40  Pr}.tcA)b.! mirror door was modified to allow obsetaer to; wt~rrt

in trlwetsat. the same tie pictizre5 were taken 0

b. Additional stabiliby Anstruments were added to the p~ilctus pnneý.0

co Servo £or'.e indicators and amplifiers more nudern~ized.0

d. Nor type Fit & camera replaced auwtomreind t~ype.

60 One each APl 5 3k25-0' type resistance bulb wasi instaileha, in !

car-burcnr:r -, .r scoop to mneas-ure carburetor air tipran~

f. C. 1_0 type teinperaturs indicators were installed An the phitnooox
to indicate catticevcir air iaaperaturm0

g, T-orqu, system. was modified,

th0 Or (gna~l engine thermocouple installatiop calltd for cyJ :dr;:'
1Aand, ylanier base tepe.atures on the right egnchc'vweve~r, afr;'ýt

FairCh~i.d Aircraft. Company had experienced a failure- of the right eng!7e,

Thi dw . a;was based on tests condunale on GKU91 aarplallA0

A. Mal1 flows were recorded from a Revere Blue Top total izer
ansi ailed on Winj r' ght engunt. howeme~r.. difficulties were experaem -1
watui unE, ov pass system, and this was later modified by replaioog on~e
1.~5 podflQ by pa~s spring va Lb a 5 'pound by'-pass spriog0

Jo0 Tlins stanAidard air speed syst~em was approximaGes T Qt inpi in err -- rY

* tfl~r IU ~ ojie~ x~ivel air speeia syst~emf was osed ttn'oaaN-.it Wo a_
p rogrim.. Ai R-51 pacer air'plaanet was used to: calibrate W~e swlve; nyln
w-1t0) bi.,~f the pack on and pack Wi I of rum~ XG-] 20 o1 rpjarta
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Memorandum Report Noo WCT,--23h

2. Dimensions, Design Limits and General Information

ao Wing Group
Airfoil Section Designation

Root 9 Center Section * NACA 2418
Tip, Outer Panel NACA W09

Dimensions Angular Movement

Wing lJ47sqfD;
Incidence, Root 7a00 -

Incidence, Tip 3000 -
Aspect Ratio 8.25

Mean Aerodynamic Chord Length 168 in.

Ailerons (Right) 112 sq ft Up 230 Dn fl1
Trim Tab (Right) 5 sq ft Up 170 Dn 300
Flaps .00 sq ft, T0.o 150

Full Dn 1i00

b. Tail Group
Horizontal Stabilizer 232 sq ft

Elevator (Static Position) 113 sq ft Up 35.70 Dn 4o50
Trim Tab 5 sq Up 120 Dn 220
Spring Tab 4 sq ft. Up 170 Dn 280
Vertical Fin 199 sq ft =

Fin llý sq ft-
Rudders %1 sq ft L 90 o1 R 15ol1
Trim Tabs S sq fh L 150 R 150

Spring Tab 1 sq fl L 170 R 17 0

co Fuselage Length (Pack Attached) 56 f-
Fuselage Length (Without Pack) 51 ft,
Overall Length 83 ft

Height. 25 ft
Cargo Section Height (Including Monorail) 8 ft.

Cargo Section Length 37 ft
Cargo Section Width (Maximum) 10 ft
Cargo Section Volume 2700 cu ft

d, Structural Limitations

Limit diving speed (Pack Attached) 313 mph

Limit diving speed (Without Pack) 313 mph
Limit speed wing flap extended 160 mph
Limit maneuvering load factor (Pack Attached) +3o0 g

-*1°5 g
Limit maneuvering load factors (Without Pack) +3o0 g

-'.i5 g
Limit gust load factor (Pack Attached) +2,52 g
(61,000 pounds) -0o52 g
Limit gust load factor (Without Pack) +2-93 g

(55,000 pounds) -0o93 g

Notes Structural limitations were considered to be 80% of design limits

pending static load testo

APPENDIX II
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Memorandum Report Noo WCT-23hh

e. Engine Specifications

Blower IMP Torque Altitude
Rating Mixture Ratio BHP R"M "Hg PSI Ft

Take-off Rich (5 Low 3500 2700 61,5 - S.L.
min wet)

Take-off Rich (5 Low 3250 2700 61.5 22$ SOL.
mi~n dry)

Military N Low 3250 2700 60.5 22$ 29000
Military N High 2500 2700 55.0 175 17,000
Normal N Low 2650 2550 03.0 197 6,500
Normal N High 2300 2550 50.0 171 18,000

Cylinder Head Temperature Limits:

$5% NRP and above 2500
Below d5% NRP 2320

BHP - RPM x Torque x K
K = Torque Constant - .0052d

APPENDIX II
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Memorandum Report Mo. MCRFT-2524
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Memorandum Report No. WCT-23 h

APPENDIX III

Original Data Corrected for Instrument Error Only

Title, Page

Level fght

Speed power at 10_,000 feet (pack on) 4 thru 6

Speed power at 10,000 feet (pack off) 7

Speed power at 184000 feet (pack on) 8
,a

Air-speed calibration (pack on) 9

Air-speed calibration (pack off) 10

Climbs

Check climb (pack off) and 1000-foot speed power point 11 & 12

Check climb (pack on) 13 & 14

Sawtooth (pack on) 15

Sawtooth (pack off) 16

Single-engine check climb (pack off) (and 10,000-foot 17
speed power)

Single-engine check climb (pack on) 18

Cooling during climb (pack off) 19

Take=offs & Landings

Take-offs 20 thru 26

Landings 27 thru 31

APPENDIX III
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Memorandum Report No, WCT-23i4

Flight Log of Test Flights Only

Flight No. & Time Total Time
Configuration Hr & Min Hr & Min Date Remarks

1 (pack on) 2:25 2:45 18 Feb 51 Sawtooth climb & dynamic
directional

2 (pack on) 2s15 5300 19 Feb 51 Air-speed calibration, stalls
and nose-wheel lift-off
speed

3 (pack on) 0380 540 23 Feb 51 Take-off and Landings

h (pack on) 2:50 8330 23 Feb 51 Check climb, speed power
at 14,000 feet, sideslips,
dynamic directional at
10,000 feet and stalls

5 (pack on) 2:20 10850 4 Feb 51 Single-engine climb speed
power at 10,000 feet

6 (pack on) 0W20 21v10 214 Feb 51 Flight aborted because of
fuel leak

7 (pack on) 1:30 12:140 5 Mar 51 Static longitudinal
stability, F./g

8 (pack on) 2v05 114-45 6 Mar 51 Static longitudinal
stability, Fs/g and
cowl flap drag

9 (pack off) 2:10 16-55 7 Mar 51 Sawtooth climb

10 (pack off 2s15 19:10 S Mar 51 Single-engine climbs speed
power at 10,000 feet and
cooling

11 (pack off) 2:145 21855 S Mar 51 Check climb, speed power
at 19,000 feet, air-speed
calibration and single-
engine stability

12 (pack off) 1:05 23:00 9 Mar 51 Take-offs and landings

13 (pack off) 2300 25:00 10 Mar 51 Static longitudinal
stability, Fs/g

APPENDIX Ill
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Memorandum Report No6 WCT-23h

Fligh- No. & Time Total Time
ConfLqiuation Hr & Min Hr & Min Date Remarks

lh (pack off) 1:55 26855 U Mar 51 Static longitudinal

Stabilityy9 trim change&
and sideslips

1.5 (pack off) 2:00 28s55 12 Mar 51 Static longitudinal
stability, Fs/g, noso-

wheel liftP-off speed
16 (pack on) 0840 29035 16 Mar 51 Take-off and landings

17 (pack on) 3230 33s05 20 Mar 52. Sideslip, longitudinal.
trim change, Fs/g and
static longitudinal
stabi]lty

18 (pack on) 3800 36:05 5 Apr 51 Ferry trip and speed
power and fuel flows
at 10,000 feet

19 (pack on) 3800 39805 6 Apr 51 Ferry trip and speed
power and fuel flows
at -0•000 feet
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