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Alrrlane. UTSAF Lo. «z 33C

OFFICE, wCTs=®
SERIAL lc. WIT Z3%a

A STRPOSE

1, T repcrt the results of Pnase II fiigh*t tests conducted on the

- - R - - 1,2 ~
AC -i2C sirpiang, USAF Wo. 43330,

Tlight t=gts ware condustec in accordance with AMC Hg Office
Inytruction No. 304, datea 23 May 1950, To accompiish these tests 19 test
frights, Ycotaling 25.1 rours; were flown ai Wr:g:tADa tergon Air Fcrce Base
oF WADC personnel freom 18 February 1GS: to 6 April 195i. In addition zo
the sbove flignts. 1 irplane wag flcwn to Eglin AFE and then to Randolrh

geg, wia.ch required approximately 13 hours of Ziying

&: Tre Failr.nild XC-:i20 airplans s a twin-boonm, high wing,
a1l metal ~argc tyre alrsralt rowsred Ty two Tratt arnd Whitney R~4360'20w
eng.nes, sufercrarges by eingis gtags, variatl apaed nigh blowers. The
gupsrunarged enginea drive fowr bladec Eamiitcon Standard hydromatic full
festrering. sonstant gpeed, revsrsionle pitch propa¢ ary Tre propeller
Diade drawing number is AREI713-26. Trha blades were get for a minim
angls of 129 g maximuc angle o 23, and a negative szeiting of 21° for re-
varsible pitch opreration. The XC-127 is 8 modification of the 0-1iGB
arrcraft. Dimension:, csgign limity, photography, ard geheral informaticn
eppesr 1r Appenaix I of ihis revort. The cargo secticn (pack) can be
astacned frox the alrsraft oarriler’ walen 1s designed to have satlsfactory
fizying craralterisilice witn or wlthcut the patik. The gquadricycle landing
gear conglata of four retractable dualcwhsel unitz; two in each nacelle,

re hydrauiic trake
erated. The
in agdidition ic
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thy trim tabs. Both ailerons are equipped with mschanical balance tabw. The
allsron and rudder trim tabs are elesctrically operated, while ths elevator
trim tab is manuslly operated. The sirplane is equipped with electrically
vontrolled automatic cowl flaps, oil cooler flaps, and carburetor air heat,
but manusl sslection 1a algo provided. During the Phase 11 tests, the auto-
matic foature for the cowl flaps and carburetor air heat were deleted.

b, Test Configuration:

The alrplane was weighed with & full fusl ioad of 2798 gallons
and foll oil tanks {120 gallons), &and the pack atiached to the carrier and then
rewslghed with the pazk detashed. The airplane was flown at & take~-off gross
waight of &k,000 pounds wiih pask on wnd »5,000 pounds with pack off at various
CG'a, With pack cu and full fuel, oii, test egquipment of approximately 2500
pounds, and & crow of five, the airpiany weighed approximately 63,000 pounds.
An additiuvnal 1000 pounds of balisast was reeded to load the alrpiane to itg
design weight of 64,000 pounds. Howsver, thig wag not a sufficisnt amount of
bailast to obtalin and maintain a forward CG of 20% M.A.C.; therefore, it was
neceggary to reduce the fuel lozd uo addliilonal ballast could be placed in
the nose to obtain the forward CCG and still not excesd the demign weight
1imite.

5. Coukpit laycat:

In ganeral, the coskplt was comfortable and well arrangesd for
pLlot wsonvenlences, HEatering and leaving the cockpit with pack on was
auaomplighed through the pack and up a Iatdsr Lo the crev compartment. With
pacvk oif, entrance was gained by means of a cullapsible, portable ladder to
the vrew compartment, The Iladder may be extended and retracted from crew
compartment hatch to the ground, or from the ground to the carrier.

b, The control column strikex the pliot's and copiiot’'s seat
when the geats are in the full forward powlition, Movement of the seat one
inch to the rear would relisve thig condition. The control wheel was mounted
too low and intarferred with the average piiot’y knees,

Ge Ata vozkplt controls waye diaved 1n sush & manner ag to be
ro%aily avaliable to ths pliot; hopsver, on the overhead panel in the emsr-
geni.y sectlon, the fire warning iights, sangine fire extinguisher, fuel ghut
of £, ani heater fire extinguisher awitches are not suffisientliy well ssgregated
sy Lo make the group or individual switshss resadiiy distinguighable in an
emergsn.y. Afso. on the overhead panel ars thres important switches (hydraulic
braks pump. maln inverter, auto pilot inverter; In the ssme proximity that can
eas1iy bs kaovked to the “off” pogition when the vopilot (with back pack para-
chute} iwaves his seat, One or more of these switvhes were knocked to the "off"
pogition aeveral timss Juring the test program in the above manner.

do Tha muster batitery ani sngios awitch handles are designed in
sw:l & wsiaer that they givs a falsse indication aa to the pogition of the
gw1tch, I'ne improssion ia gilven that the indsxz of the handle 1s 180° opposite
to its astual posliion., When grasping bthe handle, the index end is completely
covered. conuealing the swituh position., Lutal remsdy was made by painting an

o
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arrow on the gwitch handle proper; indisating the index end., Ths detent for
the master battery switsh is such that the switch isn't always placed In the
"on" pogition for starting the enginesg in that the detent is not poaitive
enough to Ingure sorrsot seating.

e. With shoulder harnegs in the locked position; it 1 impossible
for the coplilot to reach the landing gear control switch without uniocking the
harnegs release or maintaining a looge shoulder harness. Both pilot’s and vo-
pilot's shoulder harnegs inertis release malfunstioned et ceritiozl times. lLooal
reworking of the unlooking mechanism enabled a normal release to be made on
subgequent flights.

f. Both pilot's and copilot s brake pedals are ingtalled on the
game plane as the rudder stirrups. It is Impossibile to tell if the foot is
contered on thae brake p¢dal or partially on the braks and stirrup, with the
rudder stirrup and brake pedal ingtalled on the sams plane. If the pllet's
Poot is offwet on the b.ake pedal it is pomsible to apply forsce to the rudder
gtirrup but with no resulting brake action,

6. Taxiing and Ground Handling:

a. The quadricycle type gear, with the long stroke auxiliary
gear oleo gtruts and suspenasion, lends itself to a gmooth; soft ride during
tariing, Although braking action sauses the alrcraft to bob, thiw i1g not
congidered objecticnable as its magrnituace is limited and dempens out readily.
Direction is readlly controlled, during all ground maneuvers, by application
of brakegs, rudders, or enginesg or combinations of &ll three., Although the
airoraft turning radius 1 somswhat lapger than most aireraft of thiw size,
the turning radius ig not excesyive and allows ready movemsnt on the ramp, In
general, the ground handling characterigtlics were conwldered superior or equal
$0 mogt nonsteerable tricyole geared airoraft; howsver, the design of the
auxiliary noge gear dowy not permit the aireraft to be backed up by use of
revergs thrust. Thig hinders the utility of the alrocraft somewhat in ground
mansuvering.

b. 'The method of ground towing lg gomswhat more complicated and
restricted than conventional or tricycle-geared aircraft. Conventional ground
handling equipment must be supplemented with special equipment, as shown on
Page 15, Appendix IT, to keep both wheels tracking parallel to each other
when backing vp and sleo to myintain directlional control. Thig necesslitates
carrying the extra equipmert in the alroraft, if landings are to be made at
bases other than the home baase.

G. Vigibility from the cockpit is good during ground movement.
7. Take Off and Initial Cliwb:
a. During performancs taks-offs at 64,000 pounds pack on and
full power applled befors brake release, the alrcraft had a definite tendency
to turn to the left shortly after braks release, although full right rudder

wag applied. This nscesgitated asymwetric powsr to lnsure sdeguate directional
control. At about 35 knots (40 mph) full powsr could be appiiled to both engines

3
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with no logs of directional controli. Directional control was adequate throughout
the take-off run in the pack off configuration.

b. During short field take-offs, care mist be exercised to avoid
contacting the pack skid {with pack on or rudders with pack off) with the runway.
It was possible to do thilg in egither configuration even at forward (G's; thug,
maximm Cp, take-offg were avoidsd.

¢, Vigibility forward, in &1l configurations, wag exsellent at all
timss ducing normal take-offg and initial climb,

d. The extended landing gear imposed & high degree of drag; thera-
fore, it was advisable to acoomplish the rstraction as soon as practicable after
taks-off, Several times during the test program the gears failed to retract
gimultanecusly, When this occurred, there was & glight yaw in the direction of
the extendsd gear. The pilot was always cognizant if one gear faliled to retract
bacaugs of the resulting yaw and drag.

€, When the landing gear starty to retract there is s siight
decsleration as the auziliary landing gear falring passes through the vertieal
plane where 1t offers a flap plate area 90 degrees 1o the plip stresm. Harly
testy ware flown with a time delay lag that momentarily halted the auxiliary
goar in the vertical plane during the fetraction cycle. Thig created a very
undesirable drag: however, this condition was later eliminsted by timing the
auxiliary gear retraction so that immediate retraction gtarted when the ianding
gear was placed in the "up® position.

f. All take-offs were made with wide-copen cowl flaps and oil
ghutters get to 30° open. Take-offs were conducted with the wing flaps in the
take -of f pogition (15° ) and in the "up"” position. It was impossible to obtain
military power in a static positlion because of the propeller low pitch wetting
of 18°; however, military power was developsd shortly after brake relsase and
maintained throughout the talke-off and wlimb out. To reduce variables to a
minimum, maximum power was applied before brake release and the gear was left
daown until above the 50-foot obstacle., The take-offs were recsorded photo-
graphicglily and the data piotted im Appendix ITI. The data, corrected to
gtandard conditions and 3000 bhp, are tabulated in the following table:
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Taks -0ffg
BEP-3000 at T.0,
T.0. Flaps Unless Noted

* Indicates Flaps Up

Total Dist. Prus Alr Spesd Tndioated Alr Spwed

T.0. Conf. Gross Cround to 50° Obst. at 50° at T.0. at 50° at T.0.
_No. Pack Wt # _ Roli-Ft Ft, Knots __ Knots___ Knots Knots
¥l  on* 64,000 2180 3390 96 88 - 88
2 off 55,000 1260 1997 90 75 85 73
3 off 55,000 1245 2189 91 73 78 Ti
Y off 55,000 1585 2226 90 78 8% 78
#5  off%® 55,000 1540 2420 o7 82 96 ai
6 on 64,000 1655 2558 100 85 85 83
7 on 64,000 1775 3140 105 86 82 7

8. Climb Performance:

#. Sawbtooth colimbs were floem with pack on and off in order to
cheok the menufacturer’s egbimated best rate of ¢limb, The data compare favorably
with the contractor’s estimated data. The sawbooth climba were flown with wide
opsn gowl flaps, firxed oll gooler ghutters, and normal rated power. The data have
besn corrected to gtandard sonditlony and ars plotted in Figures 2 &nd %, Appendix TI.

b. Two check ¢limbe, pack on and off, were made to gervive celling
uging wide opsn oowl flaps, fixed oil shutters, and normal ratsd power, Climb
gpeed wag determined from the sumwbooth olimby and from the vontractor®s estimated
data. All climb dats have been corrected to standard atmospheric ~onditions and
are plotted in Figure 1, Appsndix I, The olimb performance at 2550 rpm 1s
gumarized 1n the following tabls:

5

RESTRICTED


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

Memorandum Report No. WCT-23kk

R/C __Fr/vOm. T/C__ MIN.,
AL;;FTITUDE BEP/ENG ~~ PACK ON PACK OFF PACK ON PACK OFF

S, L. 2560 700 1060 0 0

6,000 2630 780 1140 8.0 5.5
10,000 2k70 640 1030 13.5 9.5
15,000 2340 480 900 22,0 ik.5
20,000 2120 260 660 36 20.5
22 800 1960 100 8.C. koo 51,0 25,5
28, 000 1610 w— 100 8.C. - 45,5

c. Single engine clinbs, clean configuration, pack on and off,
were conducted with the left propeller feathered and all ¢cooling devices ¢losed.
Tuw right engine wag operated at military power with the cowl flaps wlde open
and the oil cooler ghutters fixed at 35° open. The contractorts best single
engine ¢limb spesds were used for the single engine climbs. The absolute (zero
rate of climb) single engine ceiling, for pack on and at a gross weight of
63,000 pounds, was 3300 ft., The estimated maximum rate of climb ig 50 ft. per
minute at 2,000 £, The service celling for "pack off” and at a gross weight
of 54,500 pounds, was 6800 feet. All data have been corrected to standard
gonditiong and are plotted in Pigure 1, Appendix I.

9. level Flight Performance:

a, Speed versus power data were obtained at 10,000 and 18,000
fest, pack on and off, The gpesd power at 10,000 feet, pack on, was flown at
a congtant cowl flap setting of 2,0 inches open and oil ghutters set to 30
degrees opsn, The gpeed power at 10,000 fest, with pack off, was flown at &
congtant cowl flap setting of 2.5 inches open and oll ghutters set to 30 degrees
open, The data obtained from the apeed versus power tests at 10,000 feet, corrected
to ytandard atmospheric conditionsg and to a gross weight of 62,700 pounds, pack on,
and 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
atmogpheric conditions, are presented in ths following table:

WEIGHT MAXTMUM Vip COWL FLAPS 011, SHUTTERS
CONFIGURATION IBS BEP RNOTS  INCHES OPEN DEG, OPEN
Pack On 62,000 2260 218 2.2 30
Pack Off 53,700 2260 232 1,0 30

Fusl flows were obtained at 10,000 feet only and are presented in the form of
brake specific fuel congumption and nautical air miles psr pound curves aw shown
in Figures 6 and 7, Appendix I.
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b. The combat range of the XC-120 alrplanes, as caloulated below,
exceeds the manufacturer’s estimated range. The following method was used to
determine the combat range:

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

(2) Total fusl at standard weight of 16,788 pounds
6 1bs/gal

(3) 5% fusl regerve 840 pounds

(%) Fuel for ground operations 600 pounds
Remaining usable fuel 15,348 pounds

(5) Climb to 10,000 ft at NRP 800 pounds
Remaining usable fuel 14,548 poundsy

Time to ¢limb to 10,000 £t - 1% minutes
at ave. Vi of 120 knots.
Digtance flown 30 nautical miles.

(6) Cruise at 10,000 ft uctil remaining fuel,
14,548 poundg has been congumsd. Cowl
flaps 2.0 inches open, ave. conditiong for
item No, ‘6. V. 157 kaots, NAMPP 00,1346,
wolght 55,3500 Ibw.

Distance flowa - 1950 nautical miles
Total digbance flown 1980 nsutical miles

NOTE: Thiw does not allow for the powsibility of trapped fuel or for Let down and
landing.

10. Air-gpeed Calibration:

The XC-120 alrplane was paved, both with pack on and off, by a
Flight Tegt Divigion F-51 pacer., The gtandard alr-gpged system wag approximately
3% mph i1n srror; howaver, the Fairchild Aircoraft Company has plang for installing
a new sir-gpeed system., For this reason only the swivel system wag calibrated.
The curve is shown in Figure 12, Appendixz 1.

1l. Cooling:

Cooling data were taken throughout the climb to gervice ceiling
and durlng various apesed power runs with pack off. Ground cooling was conducted
when the air wasg calm. Only 1l cylindsr hvads wers ingtrumented by Fairchild
Alrcraft Corporation for thie test and the data are ghown in Figures 9, 10, and
11, Appendix I, Cylinder head B-l was comnected to the temperature indicator on
the piliot?s ingtrument panel;however, during flight; cylinder B-2 was found to
have the hottest head.

12, Stalling characterigtics:

&, Straight shead and acvelerated stalls, pack on and off, were
me.du in the ocruise, glide, power approach, and landing configuration. Power-on


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

Memorandum Report No., WCT-2344

stalls were undegirable in that lateral control, without exception, was lost bsfore
longitudinal control wag depleted. Power off stalls were astiasfactory, with the
exception that very little stall warning was noticed.

b. Power-on gtalls were mors pronounced in that the loss of
latgral control occurred before full up slevator or gtall was obtained. The
degree of lateral control lose and the rapidity with which the loss occurred
geemsd to be proportional to the amount of powsr on the engines at the time of
lateral control loss. With loss of alleron effectiveness, the alrsratt would
roll predominately to the left. The roll was not abrupt or violkit and could
be controlled by dropping the noge until air gpesd sufficient for aileron
effectiveness was obtained.

6. In conjJunction with the powar-on stalls, there was a pronounced
heavy nibbling and snatch of the aillerong preceding loss of allsroun control. This
increaged in amplitude also in proportion to the increage in power. With rated or
military power, 1f the wheel wag allowed to Jerk into a full up or down aileron
position; an aileron lock would result. The gileron lock was pronocunced and neceg-
gitated the pilot uging both handg on the wheel to recover. This condition was
not experienced during the powsr-off gtalls and seemed to be precipitated entirsly
by change in alr flow over the wing resulting from various power settings. Uss of
flaps or cowl flaps have littie or not contribution to the aileron lock. During a
BRP gtall, c¢lean configuration; the angle of attack was very high and aileron gnatch
occurred at an IAS of 64 knots (74 mph) followed by aileron lock at 62 knots (72 mph).
Insufficient rudder to keep the ball centered was encount:r=d in all power-on stalls
(NRP) just before the gtall,

d. Power off wtalls have little prestall warning. Tvo milea sbove
actual gtail, allieron nibbie and giight buffet occurs. Addition of flaps down
aggravates the btuffet, giving slightly more stall warning., At the beast, stall
warning appears only about 4 mpk gbove stall. Recovery from power-off stall may
be made by lowering the nose glightly to gain alr speed.

13, Control Friction:

Static control fristion teates were conducted on the olovator; rudder,
and allvron gystems, during no-wind conditions, and found to be consiagerably higher
than the allowable 1limit of & pounds for elevator, 15 pounds for rudder, and 6 pounds
for allerona, ag per USAF Specification 1815-B. Plots showing control deflsction
vergus force are ghown in Figurey 13 to 15, Appendix I,

1, pynamic Stability:
a. Longitudinal
The dynamic longitudinuml stablliity characteristics were good.

Tests wers floun at a mid CG. Pogitive {2.0) and negative (0.0) g's were applied
to the sircraft in the cruise configuration by rapid deflection of the sisvator.
Releame of the coutrols on both testas resulted in a dumping of ogeillation within
Iimits.

b. Lateral

This test, stick free, was conducted by yawing the aircraft
5@ to the left or right in a wings Isvel pogition. When the controls were .
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suddenly releaged the rudder controls would return to nsutral but the aileron
controls remained in a fixed position because of the high friction force and
regulted in the airplane roclling. The above test was repsated, exceplt that
the allsrons and rudders were returned manually to neutral after the 5% yaw
to check confrol fixed characteristics. Results were gomewhat more desirabdble
indicating satisfactory stability in the control fixed configuration. Plots
of gtick fixed configurationg sre prewented in Figures 50 and 51, Appendix I.

15, TLongitudinal Stability:
a8, Static

(1) The longitudinal stability is very simiiar to the C-L19B
airplane in that it is very difficult to obtain reliable data becauge of the high
static friction forces and lag of the gpring tab. Tests were flown in the cruise,
power approach, and landing configuration, pack on and off. The control forces
for cruige and power approach sonfigurations are, with minor exceptions, within
the statlec friction band. Cruise and powsr approach configurations, stick fixed,
pack on and off, do not meet Specification 1815-B. in that the mogt forward stick-
fixed neutral point shall be at least 5% of the mean aerodynamic chord aft of the
moat rearward center-of-gravity pogition. The stick-fixed neutral points for
cruige configuration, pack on and off, are approximately 30% M.A.C., The stick-
Tixed neutral polntsy for power approach configurstion, pack on, varied between
20,8 to 28.6% M.A.C., and pack off, 24.6 tuv 27.6% M.A.C. throughout the allowable
gpeed rangs.

(2) The launding configuration, pauk off, conforms with
Spocification 18i5 B, in that thy stick fixed noutral points ares aft of 35%
M.A.C. Qualitative data only were obtalned with pack on in the landing config-
uration, The impreagion was given that in this configuration the airplana
behaved eguwentinlly the wame ag with pack of f. Plotuy showing the static longl-
tudinagl characteristics are prosented in Figures 16 through 35, Appendix I,

b, Mansuveriung Characteristles:

8Stick force per ¥g" in the cruise configuratlon, pack on and
off, are within iimits as spscifisd by 1815-B; however, the control forces for
power approach and landing wonflgurations siveed the limits specified by 1815-B,
but are not congidered objectiomanhly high. Thwre waz no tendency toward a
control fores reversal in any coofiguration tesied. Mansuvering characteristic
tests were conducted in the cruise configuration, pack on, and in the oruise,
power approach, and landing configuration, pack off, &t both forward and aft
CG positions. The results of those tests are piotted in Figures 36 through 43,
Appendix 1,
16. Longitudinal Trim Changes:

Longitudingl trim chaoges were conducted on the XC-120, both with

pack off and pack on, at & mid Ci ioading of approximately 25% M.A.C. There

wore no excegsive forcew encountersd and gufficient elevator trim was available
to return the elevator forceg to zero for the variocus tests listed below:
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Longitudinal Trim Changes
Pack Off
CG 25% 1.5%

Incremsent: Requirsd to
Maintsin Trim Spsed

* RPM 1800 Torgus 130 pal

17,

e

Trim Elev, Trim After Completing Varisable
Spead Trim Condition Tab Angle  Variabls Action
-1/c Knots Flaps Oear Power Deg. Action  Elev. Pos. Deg. Elev Stick

e rorce Lb
1. 112.5 Up Up * .6 ND Gear Dn 2 Up 9 Pull
2. 112.5 Up Dn * .5 NU TFlaps In 3 In 14 Pusgh
30 112.5 n Off Off .7 WU T.0, Power 5.2 Dn 1% Pugh
bho 111.5 I Dn T.0. 1.5 ND  Gear Up 3 Dn 7 Pugh
50, 111.5 In Up ToOo 2,0 ND Flaps Up 3.6 Up b Pull
6. 185 Up Up NRP .8 ND Power Off .9 Up 14 Pull

Pack On
CG 25% *1.5%

e 112 Up Up * 4] Gear ODn 2,6 Up 10 Pull
2, 113 Up Dan * 1.5 NU Filaps In 3,8 Dn 10 Pugh
3. 112 Tm Da * .L ND Powar Off 4.8 up 28 Pull
b, 1i2 Dn n  Powsr Off 1.8 \U T.0. Powsr 7.8 Dn 2% Pugh
5 112 Dn Dn  T.0, Power 1.5 ND Gear Up 3.5 Dn 9 Push
6. 112 Dn Up T.0. Power 3.4 ND Flaps Up 7.75 UP 22 Pull
7. 100 T.0. Do T.0., Power 4 ND  Gear Up 2.7 Dn i1 Pugh
8, 1i2 ToOo Up ToOo Power 1.6 ND  Fiaps Up 2.h up 9 Pull
9. 181 Up Up NRP 1.2 ND Power Off 1.4 Up 18 Pull

&

“oack on" and "off® configuration.
was 1ifted off at an IAS of approximately 52 knots (60 mph) at a forward CG of
20.7% MAC, and with "pack off™ at a CG of 23.6% MAC; the nose wheel 1ift-off speed

Elevator Powsr During Tske-0ff:

10

Elovator power le more than adequate for take-offs 1n the
In the "pack on" configuration, the nose wheel
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ocourred below the opsrating range of the air-spesd indicator of 43 knots (50 mph).
Elevator effasctivenvss was sufficient to raise the noss to such an extent as to
drag the pack skid or rudders with “pack on" or “off;” therefore, Judicious uge

of elevators is recommsnded on psriormance take-offs.

18. Dirsctional Stability:

a, Dirsctional controi ¢haracteristios were marginal. An
apymmetric power condition, clesn configuration, was Investigated with No., 1
propaller Pfsathered and cowl flaps ¢losed and military power {60,5", 270G rpm) on
the No. 2 engine. It way impossible to senter the ball, using full rudder trim or
ruddsr deflection, belown an 1A8 of 113 knota (130 mph).

b, In the power approsch configuration, (flaps and gear down)
and with both englnes producing normal rated power, there wag insufficient rudder
to meintgin directionsl ocuntrol durlng a stall, There was a gradusal flat turn to
the left with full right rudder. This condition was of ingufficient magnitude to
be objectionable and way not congidered critioal ag it only occurred above the
glall gpsed and at high power wettingw.

. When power was usad as a varilable different directionsl
characterigt ion wore obtalned with gesr up than with gear down. In the gear up
vonfiguration 1ittle variation in directional trim change was noted with the
variation of powwr sotiing; however, in the gsar down configuration, in flight,
there ie & notineabls directional trim change with power variation, The trim
changs way gufflcient to merit retrimming to maintain coordinated flight,
slthough tha rulder Forve wag of very small magnitude.

d. In mansuveriug filight, for all configurations, it was
wwoeggary Lo uss ruddery for coordinated turnas.

a, Steady ¢ldeilps were accomplished 1a the Power, Cruise,
and Power Approach corflgoration, "pack on® and “off," Sidewlip characteristics
are congidered normal throughout ths rangs tested; however, gidegiip angles
wore restricted bucsuwe of the fimlted ruider travel, which was approximmtely
10 degreey lews than ths total rudder deflestion for the C-119B typs airplane.
Plots of sideylips are pregsnted in Figurss 44 to 49, Appendix I,

19. Approsch znd landing:

a., lLongitudirsl control durlng approach and landing was good.
Little elevator trim was necegeary in the gpproach, flare, or landing to achieve
the proper landing attitude. Eievator forcss wers not sxcessgive and could be
eagilly controlied by the piiot. All landings were avcomplished with power off,
full flapw, and at 4 gross weight of approximastely 64,000 pounds, “pack on", and
5%,000 poundy, “pack off.” Cowl flaps wers cloged and oil ghutters set to %0
degreeg., Raverse pitch prupellers wers ised for each landing; however, maximum
ghort field landings wers not attempted because of the pogsibility of striking the
gkid or tail during touch down., Maximua hraking power was not used because of the
danger of blowing tires. A1l landings were photographed and the data plotted in
Pages 27 through 31, Appendix IIl. The data, corrected to standard conditions; are
tabtulated in the following tablis:

L1


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

Memorandum Report No. WCT-234k4

Total Dist
Grogs Ground from 50°¢ TAS at TAS &t IAS at  Air Spsed
‘Land Weight Roil Qustacls 509 T.0. 50° at T.D.
No.) Pack Pounag Ft Ft Knota Knots Knoty Knota
1o Off 5k, 500 1423 2392 o7 83 105 81
2. off 5k, 300 1058 1771 97 78 104 87
5, Off Hh oo 1192 1941 90 88 96 87
L, On 63,600 1233 1969 ok 90 98 20
5. Ou 63,500 1176 1813 96 84 98 8¢9

20. Pack Handiing Characteristics:

4. In general, the ground handiing of the pack was very good;
howsvar, 1t 13 belleved that a gelf-centering device wshould he added to the
puck for ease of opsratlion in Joining the pack to the carrier. While the air-
pilan: wag at Wright -Patterson AFB for Phase 11 tegta, four spring-loaded switches,
iomted 4t each suspension point and used for wlack hoist cable operations; were
replaced with three way swltohss (up, down, off) thus ensbiing one man to
rocompil sh the entlire operation of lowsring or raising the pack., An unusual
amount of time 1. consumed in lowerlng or raising slack holst cables for attach~
want; To the pack or to gtore In the carrier. Two-apesd holst mechanisms ghould
be Yiorpurated to correct this condition. The holst motors were tested by
ralsing the psck with approximately 12,000 pounds of ballagt distributed in
the pauvk and with no outsids power gource. No difficulties were experienced
during this opsration.

21- Gonersi.

&o, Urew comfort was satlafactory with the exception of a high
nolse level during take ~off at highsr power astting. A high frequency vibration
of the vowpartmsnt floor aft of the piloty' seats, was very obJectionabie to the
Créw 21 varlous powsr settingd. A giight acrodynaaic roughness, in the form of
3 lld shaking of the alrcraft frawme, was felt in flight., This roughnsss was
oxpationcad with and without the pack and with all cowl flap settings. It is
beltaved to be the result of turbuient air filow from ths carrisr striking the
horizontsl stabliizer.

b. The foliowing items were a gource of trouble:
(1) Fallure of ths internal control locska.

{2) Erratic indication of the fuselage door warning
1ight.

{5} The inverter switohss, etv. so placed that they

wore inadversentiy knocked to the off position
when the copilot iefit hig seat.

i2
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(%) The wheel-well doors hanging approximately L-1/%
inches open in fiight during the entire test
program,

{5) Tuhs left braks would grab, during taxiing operation,
when normal pressure was applied to the brake pedal.

{6) 1The slectrical wywtem was overloaded when feathering
& prope’ller and retracting the landing gear simul-
tansougly.
C. CONCIUSLONS:
22, It is concinded that:

8. Ths vonlrol friction, for alli controls;, is obJuctionably

high.

b. The wsingie engine rate of ¢limb, pack on cleoun configuration
and at 64,000 pounds, 1w less than 100 £t per minute at 2000 ft.

G, Iongitodinal stabllity does not meet Speaific&tion.1815%B.
¢, There iu Insufficient Iateral sontrol at low gpeeds.

¢, There ig inguffilcient dirsctional control at low speeds.
f, Thy sontrol wheel interferes with the pilot's knees.

8. The brake pedal angle in relation to the rudder stirrup isg
undegirable.

h., The ghoulder hurivad releasy in unsatisfactory.
1. The liandiog gear switch ls located too far from the copilot.
Jo The deylga of ths control losking system iy very poor.

k. The indox end of the master battery and engine switch should
be so marked.

1e Uare mugt Do exersiged to ingure that the master battery
gwitch ig actually "un" when the switch is turned to the "on" position.

m, ‘the force nwcessary to opasrate the propeiller circuit breakers
is toco light.

n, Heavy buffeting of the elsvator ocours when reversing the
propsllera during & landing.

0. The 21l voolsr and ol flup switches are confusing by not
operating in [ike direction for normal operatlon.

15
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P. With the pack detached the towing equipment is too large to
carry in the carrier.

g. In attaching, or disengaging, the pack to or from the carrier,
approximately half of the time required for the complete opsration is congumed in
lowering or gtowing the hoist cables after the pack has been dropped or attached.

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

g, Estimated psrformance and test results are presented in the
following table:

CONDITION ESTIMATED PERFORMANCE  TEST PERFORMANCE
PACK ON PACK OFF PACK ON  PACK OFF
Gross weight at T.0. pounds 6k, 000 55, 000 64,000 55,000
Maximum speed at 18,000 £t. knots 211 229 218 230
Time to c¢limb to 10,000 £t (min) 10.4 7.0 1%.5 9.5
Service ceiling - 2 engine f% 2%,625 27,500 22,800 28,000
Service coiling - 1 engine k,210 13,500 None 6,800
Military power - ft
Take-off distance over 50 ft. 2,800 2,060 2,560 2,000
Combat range at 10,000 f£t. naut. mi. 1,865 1.980

D. RECOMMENDATIONS:
23, It is recommsnded that:

&, The control friction for &ll controls be reduced to meet USAF
Specification 1815-B.

b, Single engine performance, "pack on,” be improved to the
point that the aircraft would be militarily usabils.

¢. Longitudinal stability be improved to mest military require-
ments.

d. Iateral control be improved at low speeds to meet military
requiremsnty.

¢. Directional control be improved at low apseds to meet
military requiremants.

f. The control wheel be raised mo it does not interfere with
the pilot’s knees.

1k
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g. The brake pedals be ingtalled on a plane or angle different
from the rudder stirrup angle.

h. The shoulder harnesds release be modified, so the releasse
will work sach time the releage lsver 15 actumted.

i, The gear switch be relocated so as to be eagily accesgible
to the copilot and pilot,

J. The internal control lock be redesigned.

ks Guards be Ingtalled for the hydraulic brake pump, main
and automatic inverter switches.

1. The index end of the magter battery and engine gwitches
be so marked.

m., The magter baltery switch be replaced with a positive
pogition gwitoch.

n, The forced necegsary to operate the propeller c¢irsuit breakers
be increaged.

0. Elevator buffeting be decreaged or eliminated during
proraller reversal operationa

p. The oil cooler gwitchea be located near the cowl Tlap
gwitches and operate in the sawme direction as the cowli flap gwitches.

g. The towing equipment be modified go it may be conveniently
gtowed In the carrler when the pack ls detached.

r. A two-gpeed holyt mechanism be instal led for ground pack
operationg,

g B gelf centering device be added to the pack for ease of
operation in Joining the pack to the carrier,

15
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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

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

No. 2 “Pressure Altitude Method of Flight Tast Data Reduction",
AMC Memorandum Report No, TSFTE-2060

No. 3 "Model R=l360-20, -20W, Engine Specification®. No. N=7056~C,
dtd 23 September 1949

No» 4 "A Simplified Manifold Pressure Correction", AMC Memorandum
Report No. TSCEPHE-~1919

Noo 5 UArmy-Navy Aercnautical Specification Test Procedure for
Aircraft Power Plant Installations®, AN=-T=62; dtd
31 October 194k

be Take=off and landings

Distance, time, and height data for the take—off and landing tests
were obtained with the photographic equipment at Wright Field. 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 crew. The distances and
air speeds at take-off and at an altitude of 5Ufeet were taken from these
curves and corrected to an NACA Standard, sea~level, no-wind day by the
following equationss

(1) For Take-offs

Corrected Ground Roll = Test Ground Roll {V + Vg)/V L8y e x R

il

V = Ground Speed at T.0. ~ ft/sec
Vi = Component of wind down rumway - ft/sec
headwind (+)
& = Density ratio
R = Rate of climb at equivalent altitude

Rate of climb at sea level
Equivalent Altitude = Pressure altitude =~ .36 x (pressure
altitude - density altitude)

4

Corrected air distance gpoint of take-off to an altitude of 50 feet) ={test air
distance + Vi %) x crl/ xR

APPENDIX I
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Where t = time from 1lift off te an altitude of 50 ft
Weight corrections were made by the expressions
Sy = S¢ (Wg/Wg )™
Where Sy = distance corrected for weight
Se = distance corrected for wind, altitude, and power

W = gross weight, test and standard

n

n = 2,7 for ground roll

2.2 for total distance

(2) For landings the corrected ground roll = test ground roll

(V + V) /V 1‘8?(;- and corrected air distance = test air distance ¥ (Vyt)s
No weight corrections have been developed for landing distances.

e 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:

dh 5,000 n
R/Cstd = 3 X /% + 2‘1—?—- (bhpg ~ bhpy, /Ts/Tp)
Where %% = test rate of climb
Tp = test free air temperature; Kelvin

Tg = standard free air temperature, Kelvin

n = propeller efficiency usually taken as .8
W = test gross weight
bhpg = 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, takewoff, 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 equationss

AR/Cy = RCp x AWM, = rate of climb changs for A W at
1 s
the same hp

00
and A R/Co = %3—:]751 e p 2 = rate of climb change for induced
drag change hecause of AW
APPENDIX I
3


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

Memorandum Report Noo. WCT=23Ll

Where R/Cp = Test rate of climb
-A W= WS - wt

Ws = Standard gross weight

Ve = Calibrated air speed = mph
<~ = Density ratio
e = Airplane efficiency factor
b = Airplane wing span ~ ft

These equations were developed and presented on nomograms in Reference No. 1,

(2) Standard horsepower for climb was taken as the horsepower
developsd in standard air with standard carburetor air temperature =+ the
test air speed with either 50 inches of mercury manifold pressure ox full
throttle and full high blower, This was accomplished by the following procedures

(a) Obtained standard carburetor air temperature, CATs.
CATy = CATy + Tg = Ty

(b) Corrected the brake horsepower to CATy at test manifold

BHP = BHPy, \/CATq/CATg

{(c) Obtained the MAP change owing to the CAT change at a
constant hlower speed from curves appearing in Referencs
Noo I .” 2.1 simplified the equation

T, .
MAPg = Py [ K (MA;T/P:).)O%S -1, J:] 3.53
Ks

Where P; = Inlet pressure, “Hg

pressure,

MAPg = Standard day manifold absolute pressure, "Hg
MAP{, «: Test manifold absolute pressure, "Hg
Tgp= Test inlet air temperature, © Kelvin
TKS = Standard inlet air temperatur=, © Kelwvin
(d) Corrected the BHP for this change in MAP from figure |
developed from engine manufacturer's power curves, Reference No. 3, assuming
a constant blower speed. The test point was at this point corrected to standard

conditions but if below the full throttle high blower point, may not have been
on the desired 50 "Hg of manifold pressure,

APPENDIX I
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(e) Placed the MAP on the schedule and corrected the horsepowar
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 page xo graph {oxw,

APPENDTX I
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do 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 formulas )
Hpstd = HP't- ‘/ TS;T'E

Where HPg = horsepower required to fly the test air speed on a
standard day
HP;, = horsepower delivered on the test day

T

4

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

An induced drag correction for weight was applied by the formulas
3318 (Ws® = W2)
n e eV

ABHP =

Where n = ,83

il

propeller efficiency

il

a = .77
b

airplane efficiency

i

wing span, %
" = density ratie
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 Piw versus
Viw curve by the equationss

Viw = Vg /(Wg/Wy) /2

Piw = P & 1/2(Ws/Wiy)/2
Niw = N & 1/20wy/ wi) Y2
Where ﬁiw = weight reduced indicated air speed
Ve = equivalent air speed = Vo = 4V,
Piw = weight reduced indicated horsepower
P = test horsepower
Niw = weight reduced indicated rpm
N = test rpm

APPENDIX T
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W = gross weight, sub s = standard and sub t = tesi
& = density ratio
e, Cooling
Engine cooling data were recorded during some of the level flight
tests and during one of the climbs to sePvice ceiling. & Brown automatie
temperature recorder was employed for obtaining the temperaturss. Cooling
corrections were made as followssz
(1) Air Force Hot Day
T, =Ty + &Tstd - Tp) + 23:’7 K
Where T, = corrected LoAiy Forece hot day ¥ ki Jwin
Ty = test temperature

Tgtg = standard iemperature at altitude

k = correction factor defined in Specification AN-T-6¢

APPENDIX I
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APPENDIX IT

Instrumentation

Dimensions and Design Limits

Photographs
Page I Front View (Pack On)
5  Three-quarter Left Front View (Pack On)
6 Left Side View (Pack On)
7 Three=quarter left Rear View (Pack On)
% Rear View (Pack On)
9  Front View (Pack Off)
10 Three—quarter Left Front View (Pack Off’)
1l ILeft Side View (Pack Off)
]2 Three-quarter lLeft Rear View (Pack Off)
13  Rear View (Pack Off, Flaps T.0., Positiomn)
1y Rear View {Pack Off, Flaps Full Dowz)
15  Towing Unit (Symmetrical)
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1o Instrumentation

Instaitation of test equipment was made at the factorv, Alter de™ vaoi -
of Lhe airplame. o Wraght-Patterson Air Forze Base, Are:a RB. the foillioaise
changes were madey

3,  Phatob.w mirror door was modified to allow observer 1o witon
instrumeats at the same time pictures were taker,

be Additional stability instruments were added to the pilctls pame.,
Co Servo for.e indicators and amplifiers were nodernized,
do Now type 9% camera repiaced aut:~rewind type,

= One each AN H-25-1 type resistance bolb was mstalled an oo b
carbureros 1 scoop t0 measure carburetor air temperature,
L]
fo  G10 type temperaturs indicators were installed in the phutopox
to 1vdicote carburer.or alr temperaturs,

o  Turges system was modified,

e Orimipal engine thermocouple installatiorn callzd for cyliindsr
hezd and  ylinder base teuperatures on the right engins: however, afiar
Farrchild Atrcraft Company had experienced a failure of the right engine,
16 was deeaaed o Jostrament only certain cylinde: hesds of che new .nguee .,
Thia dec: st was based on tests conducted on G--LIYB airplans,

1o Fuzl flows were recorded from a Revere Blues Top totalizer
installed on iipe vight engins. however., difficvities were experien: —i
wilth the ov-pass system, and this was later modified by replacing tos
Leob powng by pass spring with 2 5 pound by-pass spring.

Ja The standard aic speed system was approximately %h mph in ervor.
therelore . Ui swivel alr-speed system was used throuaghost b Lo

vrogram. An B S1 pacer alrplaos was used t» calibrate tie swive! uysiem,
with both the pack on and pack ol of the XC-1720 sirpiane
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2o Dimensions, Design Limits and General Information

8o Wing Group
Airfoil Section Designation
Root, Center Sectiom , NACA 2lig
Tip, Outer Panel NACA 409

Dimensions Angular Movement

Wing L7 sq I% =
Incidence, Root 7.0° =
Incidence, Tip 3,0° =
Aspect Ratio 8,25 -
Msan Aercdynamic Chord Length 168 in, -
Ailerons (Right) 112 sq ft Up 23° Dn 11°
Trim Tab (Right) 5 sq ft Up 17° Dn 30°
Flaps 100 sq £t T.0. 15°
Full Dn 0°
b, Tail Group
Horizontal Stabilizer 2352 sq 't =
Blevator (Static Position) 113 sq £t Up 35.7° Dn 24.5°
Trim Tab 5 s8q Up 12° Dn 22°
Spring Tab li sq ft Up 17° Dn 28°
Vertical Fin 199 sq £t =
Fin 11 sq ft o
Rudders & sq ft L 9.,4° R 15.1¢
Trim Tabs 8 sq It L 15° R 15°
Spring Tab L sq 1v L 17° R 17°
co Fuselage Length (Pack Attached) 66 £t
Fuselage Length (Without Pack) 51 ft
Overall Lsngth 83 't
Height: 25 £,
Cargo Section Height {Including Monorail) g fh
Cargo Section Length 37 £t
Cargo Section Width (Maximmm) : 10 ft
Cargo Section Volume 2700 cu
do  Structural Limitations
Iimit 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) 43,0 g
=leb g
Limit maneuvering load factors (Without Pack) +3,0 g
=1.5 g
Limit gust load factor (Pack Attached) +2.52 g
(6,000 pounds) =0,52 g
Limit gust load factor (Without Pack) +2.93 g
(55,000 pounds) =0,93 g

Note: Structural limitations were considered to be 80% of design limits
pending static load teste

APPENDIX IT
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Engine Specifications

—

Blover 773 Torque Altitude

Rating  Mixture Ratio BHP RPM WHg PSI Ft
Take-off Rich (5 Low 3500 2700 61.5 - SeLe

min wet)
Take-off Rich (5 Low 3250 2700 61.5 228 S.Ls

mn dry)
M litary N Low 3260 2700 60,5 228 2,000
Military N High 2600 2700 55.0 175 17,000
Normal N Low ) 2650 2550 49,0 17 6,500
Normal N High 2500 2550 50.0 171 18,000

Cylinder Head Temperature Limitss

854 NRP and above

Below 852 NRP

2500
2320

BHP = RPM x Torqus x K
K = Torque Constant = ,00528
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APPENDIX TIII

Original Data Corrected for Instrument Error Only

Titls Page
level Flight
Speed power at 10,000 feet (pack on) 4 thru 6
Speed power at 10,000 feet {pack off) 7
Speed power at 18,000 feet (pack on) 8
Air-speed calibration (pack cn) 9
Air-speed calibration (pack off) 10
Cuinbs

Check climb (pack off) and 18,000~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
spead power) '

Single-engine check climb (pack on) 18

Cooling during climb {pack off) : 19

Take=0ffs & Landings

Take=offs 20 thru 26
Landings 27 thru 31

APPENDIX ITI
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Flight Log of Test Flights Only

Flight No., & Time Total Tims
Configuration Hr & Min Hr & Min Date
1 (pack on) 2845 2355 18 Feb 51
2 (pack on) 2215 5200 19 Feb 51
3 (pack on) 030 5540 23 Feb 51
i (pack on) 2850 8330 23 Feb 51
5 (pack on) 2120 10350 2l; Feb 51
6 (pack on) 0520 11310 2l Feb 51
7 (pack on) 1:30 1230 5 Mar 51
8 (pack on) 2305 1yski5 6 ¥ar 51
9 (pack off) 2310 16355 7 Mar 51
10 (pack off 2315 193510 g Mar 51
11 (pack off) 235 21355 8 Mar 51
12 (pack off) 1305 23500 9 Mar 51
13 {pack off) 2300 25800 10 Mar 51
APPENDIX 11T

2

Remarks

Sawtooth c¢climb & dynamic
directional

Air-speed calibration, stalls
and nose-wheel lift—off
speed

Take=-offs and Landings

Check climb, speed power
at 1%,000 feet, sideslips,
dynamic directional at
10,000 feet and stalls

Single-engine climb speed
powsr at 10,000 feet

Flight aborted bscauss of
fuel leak

Static longitudinal
stability, Fg/ g

Static longitudinal
stability, Fg/g and
cowl flap drag

Sawtooth climb

Single-engine climb, speed
power at 10,000 feet and
cooling

Check climb, speed power
at 18,000 feet, air-speeq
calibration and single-
engine stability

Take-offs -and landings

Static longitudinal
stability, Fg /g
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Flight No. & Timm Total Time

Configuration Hr & Min Hr & Min Date
1y (pack off) 1855 26355 11 Mar 51
15 (pack off) 2300 28355 12 Mar 51
16 (pack on) 03,0 29835 16 Mar 51
17 {pack on) 3830 33305 20 Mar 51
18 (pack on) 3300 36305 5 Apr 51
19 (pack on) 3300 39305 6 Apr 51

APPENDIX IIT

3

Remaris

Static longitudinal
Stability, trim changes
and sideslips

Static longitudinal
stability, Fs/gs nose-=
wheel 1ifi-off speed

Take=off and landings

Sideslip, longitudinal
trim change, Fg/, and
static longitudinal
stability

Ferry trip and speed
power and fuel flows
at 10,000 feet

Ferry irip and speed
power and fuel flows
at 10,000 feat
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