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PERFORMANCT FLIGHD TEST Qi TH DOUGLAS
C-U7B AIRPLASE, AAF 5O. 13-10133

{
1

I. Introduction

Flight teste were coniucted at “right Field on the Douglas C-U47B airplane,
AT No. 43-16133 at the request of 2nd Lt, H. Fhringhans, Project Englneer, Training
and Transport Branch, Production Fngineering Section in order %o obtain perf ormance
velue of this model of the C-47 type, oquipped with a two-spead emgine blower as
compared to other model C-U] airplanes equipped with single speed blowers. All
performance dstz was obtelined at a takke-off gross welght of 20,000 pounds.
Approximately o6 hours were flown on this sirplepe during the peried frowm 15 July
1944 to 17 Augast 194t by Captein J. W. Willioms ns pilot and Lts. J. L, Hust Jr.
and F. 0. Morris Jr. As nbservers.

The AAF C-UTE cdrplans, Douglee Model Uo7, is a low wing twin engine cargo-
traneport sirplane. The chief medificstion between the C-M473 and other models of
the C=U7 type airplene is the installetion of B-1830-50c engines equivped with a
two speed blower. There is no chenge in basic structusl design. The sirplene is
designed chiefly as a cargo csrrier with a zross weight of 26,000 pounds, but
under alternste conditions it may be flom as a troop carrier or ailr amtulance
with a gross weight of 29,000 nounds.

The pormsl crew complement for the airpleme is three; a pilot, co-pilot,
and radio operator. No provision is made for sleeping quarters for ony members
of the crew.

At the time these flight tests were comiucted, no report on mamuf acturer’ s
flight tests wae available, and no performance guarantees have becn listed in the
asirplane spscification, Douglas Report No. Y557, dsted 1 April 19hli,  All power
dsta was obtained with the use of torque meters.

II. Sumary

A. e flight charscteristics of the airvlane are excellent for sn airplsne
of this type. Stability is good about all axes, and there is safficient trim to
balance the eirplanc for all conditiong of flight. The controls are effectives,
and the control forcee are satisfactory for ~11 speeds. Ground hendling char-
acteristics are good, but the pilot must take apecial care when lending or
taxiing in a etrong crosswinl as the airplane has a2 tendency to "weather-cock"
under this condition. OCockpit vision is good for all conditions. The service
and absolute ceilinge ere incressed considerally higher then those of other
modele of the C-17 airplane not having a two spead blower. :

B. The principal airplanc performence corrected to a stendord weight at

sltitude (take-off gross weight less the weight of fuel used in normal rated
climb to thet altitwle) ie as follows: : -
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High spéed at sea level (normul rated power) 203.0 MPH
High speed in lov blower at 7000 feet .

(Critiesl altitude for nommal rated power) 226.0 MPH
‘High speed in high blower st 13,600 feet

ACriticsl altitude for mormal rated power) 230.0 MPH
Hate of climb at sea level

(Hormal rated power) 10 ft/win.
Service ceiling (normal rated power) 20,900 f't.
ibsolute ceiling (normul rated power) 28,500 ft.
Single engine absolute ceiling

(Normel rated power) : 13,000 ft.
Take-off over 50 fest obstacle at 2u, 0CO pounds

using 1/4 wing flape (averege two trisls) 1,800 ft.
III. Condition of Alreraft Relative to Tasts ‘

[ g

A« The airplene was flown for all flighte at & take-off gross weight of
20,000 pounds with the e.g. located at 19 percent of the M.A,C., wheels down, The
waight of the airplsne with full load of gas =nd oil wag 23,322 pounds. In computing
the final c.g. location, 600 pounds were allowed for the pilet, co-pilot, and
enginear, and 2,078 poundg of ballaet was laaded in compartment "' of the airplane.
This methol of loaling vlaced the final ¢.g. locrtion at 1§ parcent of the M.4.C.,
vheels down. Limit of c.g. travel is from 11 percent to 28 percent M.A.C. Apparent
C.8. location in flight with wheels w was 13,2 percent M,A.C. ?

B, The C-MTB sirplane is not fitted with any exterior suns or aruament,
The airplene's only mesns of defense is by emall sarme fire through a thres inch
dismeter gus port in-each of the 13 windows in the cargo compartment. These parts
are equipped with removable transparent plugs which remsin in place vhen the porte
are not in use.
. | The transmitiing end receiving radio antenna is attached to the leading
edge of the verticsl fin and the top of the fuselage., The directional radie
antenna was attached under the bottom of the fuselage just below the cockpit and
radio compartment.

The mein landing gesr units retract into the engine nacelles, but the
lower part of the vheels project from the housing. The t2il wheel does not retract.
The o1l coolers ware attached below the angine nacelles. |

C. ,The airplane wes unpainted with the excention of a small area of fumlbge
Lamediately in front of the windshield. Thie aren wae painted with a non-glare ! \
paint. The ajrplane wss equipped with rubber de-icer hoots on the lealing edge of'

the wing, statilizer, and vertical fin.
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D. The airpleme wag ecuipped with two Pratt and “hitney B-1830-30c engines
with a low blower 'ratioc of 7.15:1 =nd a high blower rutio of 8.47:1. The engines
were equipped with Stromberg pressure type PD-17F1 corburetors and exhsmust system
wes cemposed of a collector ring and tzil pipe for each englne. Two Hamilton
stondard 3-bladed, full femthering pronellers, 11 feet 7 inches diameter, were
installed on the alrplamne for all tests.

A calibrated Pioneer dual type flownmeter was used to measure fuel flow
and all power readings were obtained with the use of torque meters. The teil cone
was removed frou the airplans for =11 flights. Unless otherwise stated, all
flights were made with .ing flsps neutral, gear up, o0il cooler shtters wide-onren,
carburetor cold, @snd 100 octasne fuel,

IV. Flight Cheracteristice

A, Taxling snd Ground Handling.

The taxiing and ground handling charactenstics of the G—M?u are good.
The airplsne can be taxied by using the throttles end brakes. fThere is a tendency
for the airplane to "weather cock" when texiing in a crosswind, but this tendency
can be corrected easily by using the throttles and brakes. Vision from the cockpit
is satiefactory for all ground handling and the brakes are easily applied for any
rudder position.

E. Teke-off.

The flipht characteristics on take~off and initisl climb are good. The
grounl roll ie chort, the initinl climb ie¢ moderate, ond the vielon is gpod. There
is very little propeller torcue effect on tazke-off end the rudder becomes effective
at a slow ground speed msking the airplane easily controlled during take-off. The
airplane hsndles setiafactorily during croeswind take-offs, but special care must
be tzken to correct for 'drift'.

C.  Stability.

The airplene has good stability for 211 conditions of flight at this c.g.
and loading “eondition. It is statically and dynamically stable longitudinally and
directionally, 2nd it is neutrslly stable laterally. Lowering the landing gear
and flaps, or opening the cowl flaps has no dGetrimental effect on the stability
of the airplane.

D. Trim and Belence.
The airplane has sufficient trim adjustuent to trim the alrplane for all
normel flight conditions. There is sufficient trim for single engine operation.
- Lowering of the landing gear and flaops, and opening of the cowl flaps couse a change
in trim, but balsnce is eacy to maintain.

E. Contrellability.

ORI 1
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The C-47B sirplane is comparable to the C-N7A airplene for controllability.
It has good control throughout the entire speed remge. Control forces become lisavier
at higher speeds but the controllavility is still good. Controllability is good on
takke-off and landing.

F. Hsaneuverability. F

The C-47B, 1like the C-H7A, is very maneuverable for an sirplane of its
class. However, it has limited mancuverability as it is restricted ageinst
agrobatics.

G. Stalling Characteristics.

With wheals up, fl:-ps up, and power off, the airplane stalls at 73 MPH
indicated airspeed. With wheels down, Ilaps full down, and power off, the airplane
stalls at 63 MPH indicated mirspeed. During power off stalls the airplanc has good
stalling characteristics. It has a straight ahead stall with no tendency to fall
off on elther wing, and there is a buffeting of the entire alrplane to give
gufficiont warning of the approaching s tell. With wheels up, flaps up, end 34.0
inches Hg. manifold pressure sand 2550 RPNV the airplane stalled at 62 MPH ifdicated
airgpeed at 8500 feet pressure altitude. The airplane drops off on the left wing
in e pover on stall but it can be straightensd out by using the rudder and elevetors.

H. = Spimning Characteristics.

The C-47B airpléne’ jias rostricted against intentional spinmning. There is
no tendency for the sirplene to epin with abrupt use of the controls.

I. Diving Gharacteriwti‘cs. e

The C-U7B sirplane is restmicted to s maximm indicated diving speed of
2655 MPL. At this indicated mirsgpeed the control forces are heavy but the airplane
regponds well to 21l movements of the controle.

J. Operation on Reduced Number of Engines.

The C-47B airplene handles well on singls engine operatlon. A4s mentioned
in parsgraph D, therc is sufficient trim to balance the airplane for single engine
operation. The addition of the two spebéd blower improves the single engine
performence snd increases the former (-U7 single engine ceiling.

K. High Altitude Trimls.

The C-4TB sirplene was flown at 20,000 feet pressure altitude at an
outside air temperature of =319C. At this altitule and temperature, the airplane
hsndled satisfactorily. ‘here was no tendency for the controls to "fresze" or becoms
hard to operate. Slight frosting ‘occurred on the windows but this was easily
eliminated with the application of heat. The cabin heaters operated satisfactory.
There was some wicke in the cockpit and navigaters compartment cemsed by the heaters,

k] OB e R T 4D
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but it was not of such quantity as to couse any of the crew members any discomfort
or lnconvenience. There was no opportunity to test the de-iceing squipment.

1. ‘pproaches and Landing.

The f1ight characteristics on the spproach and landing are good. . #ith
wheols down snd flaps down, at approach speeds and landing speeds, the zirplane has
good controllability and tho control forces are light. There is no buffeting of
the controls on airplame with the vwheals and flaps down. For power off approaches
the angle of glide ls steecp, but the vislon 1s good on the spproach and landing.

The lending qualities are satisfactory, but speclal care must be taken for cross-
wind lendings becsuss the airplme has a strong tendency to "weather-cock" into

the wind. The pilot must be on the amlert to correct this t endency and keep the
airplane straight after landing. The sirplane has a short ground roll after landing.

M, Night Flight.

Yo night flights were made on this airplsne but lighting ond night flying
facilities are the same as in other models of the C-U] mirplane. :

N. TKoise and Vibration Level Tests at Crew Statione.

Noise and vibration is not excesszive in sny part of the airplene. The
noige level in the cobin is low snd the vibration is slight. The navigation and
redio compertment has the highest noise and vibration level, but in no case is it
excessive, The cockplt has a comparative low level of noise for an sirplane of its
class.

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

The vision is good for 211 ground handling and flight conditions, except
in steep turns. In a eteep turn the pilot's vieibility is limited by the nerrow
windehield ond side windows. The cockpit lsyout is eatisfactory. However, the
control column iz continually interferring with the operation of the pilots left
leg, and the "bend® in the control colwm ehould be raised to allow pilots with
long legs to have freer leg movement.

The lsnding gear control handle is loceted so low that it requires con-
siderable effort on the part of either the pilot or the co-pilot to lower the

handle to the "full down" position.
P. Crew Report on Individual Stations.

The cabin arrangsment for carrying cargo, troovs, or stretcher cases is
gatisfactory. There is ample room in the navigation and radio cowmpartument for the
ecaipment and movement of crew members. The stool for working at the navigatlon
table is rigidly fastened to the floor and it is located in an inconvenient position
for working at the table.
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% Z“mergency Systems.
= _ Hydrsulic Systea.

The location and operation of the emergency hydraulic system is
satiafactory. It is sufficient for the extension of whecls and flaps in case of
failure of the angine hydramlic pumps. It is easy to operate and enslly understood.

2. Lmergency Brakes.

There is no emergancy on the braking gystem. However, ehould the
normal hydrsnlic system feil, pressure can be built . up in the accumilater by using ths

hand pump. =
3.  Vacuua.

Both engines sre aquipned with a vacuum pamp. Should either engine
fail, the vacuum pwrp on the other engine will supply the necessary suction.

4. Fuol System.

~

The fuel system is so designed that beth engines can feed out of any
one tank in any two separate tanks. iach engine is equipped with sa e¢lectric boost
pump which is ueed for starting, take-off, and laniing, and for emergencies.

5. Glectrical System.

Zach engine i1s equipped with a generator. One gemerator is copable
of onerating the electrical system in the event of one engine or gemerator i'adlure.

6. TFire Extinguishers.

A lux COp preseure fire extinguisher gystem is installed in the
airplane for extinsuishing fires in either emgines. The CO, bottle contains 7 1/4
pounds of CO, and is located back of the co-pilot's seat. E‘he release handle and
gselactor valve s located under the cockpit floor and-msy be reached quickly from the
pilot's or co-pilot's sest by raising a emall floor cover.

, Two Pyrene hand fire extinguishers are instslled in the airplane.
One is located in the pilot's compartment and the other is located on the inside of

the main cargp door.
R. DBmergency Exits.

In flight all crew members must meke emergency exits by rmoving to remr
of the cabin snd leave by way of the narachute exit. A hatch in the top of the
pllots compartment and a baggage entrance immediately back of the pilote comart-
ment msy be used as an exit only vhen the airplsne is on the ground. All
passengers would be forced to exit through the parachute exit.

Céontioibiing T
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S, General Functioning.

The airplane and all of its equipment furctioned very satisfactorily during
all flight tests. Only minor repeirs snd meintenance were required during the time
of these tests. ' .

v. Shipboard Tests

Not applicable.

¥I. Performsnes Data

A. Alrspesd calibration. (Ses Figure 1.)
B. TFree gir thermometer calibration. (See Figure 2.)
C. Altimeter position correctlon.
The altimeter poeition correction was calculated from the airspeed

position error as follows: 4H(Ft.) = IAS(MPH) x Pos.Brror(MPH)
10,5

D. Maximmm Speed vs. Altitude.

The following high speeds were obtained with the engines operating at
normel rated vwower: 2550 RPM, mixture auto-rich; carburetor ram "on"; carburetor
heat cold; cowl flaps closed; oil coolers wide open; gear and flape up.

High speed at sea level with 970 BHP/Ingine 203.0 MPH
High speed at low blower eritical altitude (7600 ft)

for 41.0 inches Hz. manifold precgure and 2550 RM

with 1050 EHP/ingine _ ‘ 220.0 MPH
High speed at high ulower critical altitude (13,600 ft)

for 40.0 inches Bz. manifold pressure and 2550 RPY ,
with 930 HHP/Ingine ' 230.0 MPE

Gomolete data on maximum speed ve. altitude, corrected to standard
conditions, is chown on Figure L, Pagel6.

Original data, corrected for instrument error only, is given in
Appendix A, Teble I, Pagel.

E. Climb Data.

The following climb data was obtained with both engines operating at
normal rated power: 2550 RF¥; mixture anto-rich; carvuretor ram on"s
carturetor heat cold; cowl flaps sot wide open; oil coolers vide open; gear =nd
flaps up; take-off grosc wight of 20,000 pounds.

AN AR . Ik L
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Rate of climd at sea level -ith 950 IHP/Fngine . 1020 ft/min.
‘liate of elimb at low blower critical sltitude (G800 ft)

for 41.0 inches Hg. msnifold pressure and 2550 RPM, with

1005 BiP/incine 1060 ft/min.
Rate of climb at high blower criticsl altitude (13,100 ft)

for 140.0 inches Hg. menifold pressare and 250 RPM, with

420 ¥P/Zngine 8?0 ft/min.
Scrvice ceiling of 20,900 feet (hate of climb 100 ft/min.
Time to climb to service ceiling 51.5 mins.

Abcolute ceiling of 28,000 fest.

Camplete deta on mazimur rate of climb vs. altitude, corrected to standard
conditions is shown cn Figure 11, Page 23,

Origincl data, corrected for imstrument error only, is given in
Appendix A, Teble IV, Page 4,

F,  Single Engine Caﬂing.

The following single engine data was obtained.in drift downs with the
live engine operating in high blower at norm=l rated power: 2550 RP¥; mixtare
auto-rich; carbturetor rem "on"; carburetor heat cold; cowl flaps set "wide open"
position; oil coolere wide open. The dead englne had its propeller feathered and
cowl flaps closed. Gear up, flaps up, and teke-off gross weight of 20,000 pounds.
All dets reduced to standarlgl conditiona.

' 1. left Fagine, Live Zngine.

_ itsolute ceiling of 14,150 feet with 3.1 inches Hg. mamifold pressure,
879 HP/fasine, true speed of 142 MPH, and 25,080 pounds grose weight.

2. Right Ingine, Live Ingine.

Abeolute celling of 13,000 feet with 38.2 inches Hg. msnifold pressure,
832 BEP/"ngine, a true speed of 14l MPH, and 25,695 pounds grose weight.

Originel data corrected for instrument error only is given in
Appendix %, Trble V. Page 6.

G. . Cruising Power Calibration ~nd Range Survey.
This data was obtained with gear and flaps up; cowl flaps closed;

carburetor ram "on"; carimretor heat coldjmixture ns spacified. All power required
date was reduced to sea level oltitude by using the formilae: _

Ubinbt 715
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(,'l') PMiw = }00\1/2{ ';;B—--IS/IE
‘ - (el \
snere: Piw = power required at sea level
Po = test power outuvut
s = density ratio at altitude
s = welght at ses level (205,000 pounds)
Wo =t

est weight
Viw = Vo 12 ljz-:s]l/e |

N3
.
S

N

) L
dnere: Viw = true speed &t sea level

it it o

Yo test true speed

& = density ratio =t nltitde

s = welght at sea level (20,000 pounds)
Vo = tect weight

Curve of power reguired at ssa level is shown in Figure O, Page 1.
1. Iow Elower at 890 Feect.

a.  The power required curve at 8090 feet for 25,840 nound = gross
weight, which is the stendard weight at this altitude, is shown on Yisure 5, Page 17

. b. TPigure 7, Page 1§ gives the fuel flow at various engine RH's.

oy ¢. The cruising survey giving air miles per gallon ve. true airsmeed
ot various RP¥'s 1s shown on Figure 8, Page 2Q with the data corrected .for sténderd
conditions. This data chows that a maximum value of air miles per gallon of 2,u2
was obtzined at true epeed of 152 MPH, 1A%, 12 M'H at 1700 KPM and at a conetant
groes welght of 25,840 pounds. For a maxiimm fuel capacity of 555 J.%, gallons,
this data gives the eirvlane, with a 3,723 pound cergo load, an absolute range of
1247 miles with sn allowsnc of U0 U.S. gzllone for warm-up, take-off, and climb
to altitude, but no allowance for wind or reserve. c

‘ , d. The originsl power rewmired ond fuel flow dsta, corrected for
instrament error only, is given in Anpendirx 4, Table II, Pege 2, :

2. High Hlower nt 14,900 Feet.

2. The power required curve at 14,900 feet for 25,90 pounds gross
weight, wich is the stenderd weight at this altitude, is shown on Figure 5, Page 17

b. TFigure 9, Pace 2} glves the fuel flow at various engine RPM's,
- ¢. The cruislng survey giving air miles per gzllon v. true airspee
at varimie RMi's is shown on Fimure 10, Psge 3 ith the data corrected for
standard conditions. This datm shows that a maxirum v-~lue of air miles per gellon
of £.30 wae obt:ined at g true speed of 100 MPH, IAS, 119 MPH, at 1700 #i¥, and at
~ ¢on-tant gross weight of 35,090 povnds. For a meximum fuel capacity of 555 U.S.

CoNbRG A
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gallons, this d-ta gives' the cirplene, with a 3, 72% pound cargo loal, an absolute range
of 1178 miles with an nllowance of &2 U.S. g:llons for warm-up, take-off, and ¢limb
to a1ltitude, but no allowance for wind or reserve. ol )

d. The orizinel vower requirad and fuel flow dats, corrected for
instrunent error only, is given in Appendix 4, Tatle III, Page 3.

H. Stalling Snceds.

Stalling speeds, corrected for instrument error, under verions configurations
are t-hnlated below:

Fall Altitude Wing  Gowl Menifold Pressure IAS corrected for

No. Faet Gear FPlaps Tlaps Inchas He, RF  Instrument Error

1 16500 Up Up W.0. 3.1 2550 52.0

2 8000 Up Up ¥.0. G 2550 2.0

; 7000 U Up Closed  Idling 73.0
3,000 Down Full DownClesed I2ling 63.0

I. Take-off Tests.

413 tak--off tcosts were made from a dry concrete runway; wing flaps sot as
specified; cowl flaps wide open; earburetor ram “on"; oil cooler shutters wide oven;
carburetor hest cold; mixturc auto-rich; propellers set for 700 [PM; take-off gross
weight 20,000 pounds. All data reduced to standard sea level and zero wind condition.

: Total

Take~ Type Ground Air Dist. IAS True Speed Torque HIP
off of Flao  Roll Dist. Over 50' MFH MPH Psr
No. Take-off Settins Ft.  Pt. Obstacle At T.0.-At 50' At T.0.-At 50' ‘ngine
1 Normal O 1610 1370 2980 &0 95 95 105 Ave.1,2,3
2 Normel O 1690 1150 2840 83 97 451 105 1062
3 Normsl O 1860 1010 2870 83 a9 92 107

Min. Safe 0 1500 40 1960 T8 g0 g6 104 bve 4,5,6
5 2 0 1 520 1980 9 g2 86 93 083
6 L 0 1430 520 1950 &0 79 gl a0
7  Absbiin, O 1120 730 110 72 78 17 93 we.7,8,9
g » o] W30 590 2020 TH. &0 84 89 1150
g . " 0 1190 b0 1950 M1 71 19 g8
10 4 1/4 1190 30 1820 70 76 72 17 ive.10,11
1 " 1/4 1120 60 1770 b - Tl 13 g1 1152

The uncorrected, observed data for thege tests is shown in Appendix A,
Table VI, Sections 1 thru 11, Pages 7 thru 17, ' :

s | Ak
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J. Londisg Tests.

A1 lending tests were made on a dry concrete runvway; wing flaps set full
down; cowl flaps closed; carburetor ram "on"; corbureter heat cold; enginee idling
at 2U00 Rb¥. All data is reduced to standard sca level and zero wind. Average
gross weight at landing w.s 25,750 pounds.

Total
Alr Ground Distance 148 True Speed
Landing Distance Roll  Over 50 MPH FPH

No. Pt. Ft. Obstacle At BO'-At Contact At H0'-it Contact
1 920 980 1900 gl t,z 98 76
2 990 9?0 1980 82 6 91 80
? 670 940 1010 g1 bb g P
h 490 1000 1490 78 64 g2 17

The wncorrected, observed data for these tests is shown in Appendix 4,
Teble VI, Sections 11 thru 15, Pages 17 thru 2l.

K. Miscellaneous Tests.
1. Carburetor Heat Check.
4 cearburetor heat check was made in level flight at a pressure altitude
of *12,935 feet; free air temperature *_2°C. Airplane configuration was wheels up;

wing flaps up; cowl flaps closed; oil cooler shutters wide open; auto-rich mixture.
The observed data tebulated below is corrected for instrument. error only.

Ave. Manifold 4ve. Carburetor Ave.
Carb. Throttle Ave. Pressure Air Temp. * Torcue BEP
Heat Setting BPM  Inches He. ° . IAS __ Per/ingine
Cold Part 2120 30,1 1.8 153.4 630
Tull Hot Part 2120 >.8 *+ 50.0 + 1hk 504

* Pressure altitule and free air temperature corrected for instrument erraor only.
#% Indicator went o f the scale. +50°C. was the highest reading obtainable.

2. Carbon Monoxide Tests.

A b ¢ T ET
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les of zir were tested for carbon monoxide content at s pressure
altitude of 19,000 feet; free air temperature of -10.59C.; engines operating at
1850 RPM with 22.5 inches Hz. manifold pressure; mixture auto-lecn; normal levsl
flight configuration.

Sample z
No. Locntion Co
1l ‘bove, and in front of, pilots head 0
2 Above, and in front of, co-pilots head 0
3 Below, end in front of, nilots amd
co-pilots knees - 7 0
4 Behind, and above, nilot and co-pilot 0
5 Left side, radio compertment 0
b Right side, radio cowpertment 0
7 Center eargo compartwent 0

VII. Curvss.

Fgure 1, Page 13 Airspeed calibration.

Figure 2, Page 14 Free Air calibration. .

Figure 3, Page 15 Standard weight at altitude.

Figure U, Poge 16 Hizh speed vs. oltitude.

Tigure 5, Page 17 Power required.

Pigure b, Page 1€ 21 level power recuired.

Figure 7, Page 19 Range survey (5.7.C.) low blower.

Figare &, Page 20 Range sarvey, (air miles per gellon) low blower.
FPigure 9, Page 21 Rangs survey, (S.7.C.) high blower.

Tigure 10,Page 2¢ Range mirvey, (air wiles per gnllon) high blower.
Plgure 11,Page 25 Maximm rats of climb,

Y IR T e
bbbty 7 ¢ ¢
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VII1I.Conclusions. ¢

1. The installation of R-18!0-90C engines with two speed blowers in the
C-47 sirplane definitely improves the airplane's high altitude snd single engine
perforasnce at = take-off- gross welght of 20,000 pounds, without affecting the
good haniling characteristics of the C-U7 airplane. The flight characteriztice of
the airplane at this weight condition are good, and the airplane is well suited
for ite design purpose as a cargo snd troop carrier, or sn air ambulance.

IX. Recomwend-tions.

1. It is recomm=nied thot somothing be done to rumedy the interference of the
control column -ith the pilots legs so that a pilot with long lege may hsve freer
leg movement.

2. It ia recomended that the landing gesar control lever be raised to a
level that will be more convenient for the pilot, or co-pilot to operate the
lever.

3. It 1s recommended that the present rigidly festened navigation bench
stool be replaced with an adjustable chair or stool.

X. General Dimeneiong and Fhotographs. -

. Al G;aneral Dimensions.

1. Spen 7 feef.

2. length nh feet, Y inches.
3. Overall height 1o feet, 11 inches.
4. Root chord 170 inches.

5. Tip chord £1.375 inches.

o. M.ALC. 135.1 inches.

7. “ing area (including =silerons) 967 squere feet.

5 11 ¢ - 2% ) K.A.C.

C.G., limits

B.  Photographs.

N LN

Front view

3/4 front view

Left side view

3/4 rear view

3/4 resr view, flaps down

Wit b

No. 154,951,
No. 154,952.
No. 151'1')!;5 .
Ro. 151,954,
No. 154,955,
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Distributions

Couwinand ing General, AAF, wachington, D. C.
ATTY:  Assistent C/AS, Materiel Services.
Chief, Englineering and Precurement.
&TTN: PBric. Genersl X, B. Wolfe.
Chief, ¥ngineering Division.
- ATTR: Alircraft snd Test Control Branch.
Projact Officer: Lt. H. Ehringhans.
Training and Transport Br.mch.
Production Engineering Section .
Chief, Alrcraft Laborztory.
Ohief. Aerodynsmics Brafich, Alreraft Laboratory.
Chief, Adirocraft Projects, E’ngineeri.ng Division,
Chief, Power Plant Laboratory.
Caief, Propeller Lebor-tory.
Chief, Flight Data Unit, Technicel Data Laborztory.
whief, Bvalustions Branch, Technic-l Data leboratory (2).
Ciief, Troining, Trensport, =nd Miscellanous.
Ghiaf, Flight Te-t Branch, Flight Sectlon.
Douglas Aircraft Company, Inc., Senta Monica, California,
ATTN: AAF Resident Representative
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APPENDIX A
Tsble 1 Observed data, level flight.
Table II Obgerved data, cruieing power (low blower).
Table III Obgerved data, cruising power (high blower).
Toble IV Observed data, climbs No. 1 and 2.

| Table V Observed data, single engine ceiling.
Table VI -

Sections 1 thru 11  Observed Tske-off data.
Sections 12 thru 15 Observed landing data.
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Flight Test Zngineering Branch ?1 Poges
Mamo Report No. Eng-TSEFL-1803-A e (OMRIFIDENT AL - Puge 7
11 September 19ul LT R

Table VI ~ 3action 1.

UBSuVED DaTA OF TAKS-OFF

4
\

Take-off No.: 1 idrslene: G- Tyoe: B 44T Ko.:_Y43-16133

Date 2 fugust 1944 G.v. 26,000

“ind 14,5 Ft/Sec 3° {incl) Sonfipuration: Wing Flaps: 0°

Baroreter 2,173 nzine Cowl Flapss_W.C.
- Tewperature: 21 °C Norinl Teke-off

I.A.5. at T.0. 80 WPH Power 3etting 6.7 " He. M-n., Pr. 2005 RO

I.L.8. at 50" 95 ¥PH Anwsy Surfoce: Concrote

Vist. from Ht. Above List Frow Zlapsed Ht. Above
Start of Hunwoy Stort of Tine Runway
Toke~off - Ft . Take-off - Ft. Sec. Ft.
-0 0
39 0
“Jop 0 p
1415 0
422 0
RIS ES 7
149 .
1.3
-

=
=
S

# g .t

o i



Flight Tect fngineering Branch CONFIDERTIAL 2l Pages
'emo Report No. Ing-TSFL-1803-A t\j :Hh‘gi ,.j Poge 8
11 “eptombter 194t ™

Toble VI - Section 2 .

‘ CBSZRVLD DaTia OF TAKZ-OFF
ake-of f uO 2 Airplane: C-L7 Type: B ALY ilo.:13-16133

Dste 2 Mpust 1944 G. W, ), 890

“indl.43 ft/eec Yo _( inel.) Configuration: ‘'ing Flens: 0 °

Burometer 29,173 “ingine Cowl Flaps: ©.0. °©

Temperature: 20 °C Normsl Take—off

I.A.S. at 1.0, €3 MPE

I.A.S. at 50' 97  MPH

Power Settinghb.h" Hg. Mean. Pr.2005 RPN

Runwsy Surf:.ce: Concrete

Dist. From Flansed Ht. sbove Dist From Blapsed  Ht, Above
Start of Time Runway Stert of Time Runway
Take-of f - Tt bec Ft.o Take-off - Ft  3-c. Ft.
0
2 1_‘67 0
10,06 0
2 1h, 00 0
17.8 0
20.1 0
17 2170 0
1796 ’511 Off
32 .” 6"
1808 I
1904 .2; ..'{H- 15
é@ 23.00 :E
75 2 25\ ~‘+.%
13 2;. 1) i
2202 g.go éﬁ
3 2(;. 0 15
—1 500 26.81 2]
Bbbl B0 B,
2618 28,80 43,
29,61 Vi
6 '{‘0.9") _)_L
3 33.05 108,

-



_ x -t : 2l Pegrg
Fllght Test Engineering Eranch coRETERYT Page §
Memo Report lo. fing-TS7FL-1803-A b ity S

11 September 9Ll

Table VI - Section 3

_ OBSEXVID DATR OF TE-OFF
Teke-off No.:" 3 Alrplene 0-4] - Type 3 ASF Fo. U3-16133
Date: 2 Augmst 1944 G. ¥. 25,731

Wind O ft/gec 11 °© (dncl. ) Configaration: “ing Flaps _ 0 °

Ferometar . i, 173 . EngineCowl Flane %.0, °
'l‘empere.ture.; 26°C  Normnl Tske-off
1.A.5. at 1.0, 83 MPH __Power Setting 46,5 " Hg. Men. Pr. Pba5RPM
I.A.S. at 5Q' 99 MPH Runway Serfaco; _ Concrete
Dist. ¥rom Hlspsed  Ht., Above  Dist.-From ¥lapged Ht. Above
Stert of Time Runway Stert of Time Bunway
Take-off - Ft. 3ec. Ft. Take-off - Ft. sec. L.
~ 0 0 Start '
2 0 b
Bl 0
0
%% 0 )
]
3 0
?5 Off
2 (5%
1 1
202 2
n
2
B a4
2132
0
2859 < I
U2 _hl.5
7%
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T1ight Test Bngineering Hranch
Memo Heport No. Eng-TSEFL-160%=-4
11 September 19i

Table VI - Section M

Tekte-off 103

CBS'RVID DATA OF TAKE_OFF

2l Pagee

Page 10

1 Airplane =Y Tyne B AAF No. U43-16173
Date: 7 Augmst 194H G.W, 2b, C0C
vind 8.3 ft/sec. U5° (iacl.:) Configuration: Ning Flaps __ Q ©
Earomster &, 1o7 Tngine Cowl ¥laps 1.0, °
Temperature 9.5 ° C. Minimum sefe take-off
I.A.S. at T.0. 78 MPH Power Sctting 47.8 "Hg. Hin.Pr. 20 RPK
I1.A.8. at H0' 80 MPH Runwey Surface: Concrete
Dist. From Zlapsed  Bt. Above Dist. From ‘ Flapsed Ht. Above
Start of Time Runwey Start of Time Ranwey
Pake-off -Ft. Sec. Fe. Tale-off Ft. Be. Ft.
0 o Start
_H.T Tb r:
3.5 0
.1.% %
4,
1514 0
» Iy A 0
17.5e Off
%%r L
15,0( 2
13, 34 L
. b

pY

1 om 15

19,5k 2 N
oL

20_.}%

2. 4

21.0

21,25 5

o, Sles
L “r ’



; ;Fg mm.
. Flight Test Ahgineering ﬁranch v
{emo Report No. Eng-TSiF L—lSO}-

2l Poges
Puge 11

11 Septamber 19WM
Table VI - Segtion §

OBSERVZD DYA CF TaKE OFF

Taica-ofT I\eo

Date 3 fugnst 19W

h Afrplane _C-47 Type

A No. %3-16132

.4, 25, 300

Winl _7.8 ft/sec _GO o(incl.L)

Configurstion: ¥*ing Flaps 0 °

Inysine Cowl Flaps 5,0,

Tromneter 29,157
Temperature 30.°.C.

1.A.5. at T.0. 78 MFE

Minimua Safe take—off .

Power Getting L}Z.S "Heg. Men. Pr, 2090 KB

1.A.8. at 507 &2 vPH Runway  Sarfece Concrete
Dist. Irom “lapsed Ht. ibove Dist. rrom Mepsed Ht. Above
Start of Time rRunvay Start of Tine Runway
Takz-of{ - ¥T, Sac. e Teka-off -Ft. Sec. Tt.
0 Start

5,82 0

11,00 o

13,20 0

10 1:. ﬂ

17.58 0

1¥,08 0

18,32 Off

184 La5

m.ég g 2

19,02 %

19.2 3

_Ino 2 9-

19, 33

20,00 1‘8.

@-25 .

:30%1 25.

20 (U 31.

20.97 37

21.22 .

<
9

p oyl T ERE G S o4
\ééﬁmﬁﬁp PR
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Flight Test Engimeering French 1/} ?lf{f\‘ : R Page 12
Hemo Report No. Dng-ToHIL-180%3-A
11 September 1gL%
Tabls VI - Section 6

OBLERVED DATA OF TAKE-QFF

-

Take-off Bo. 6  Airplane  C-47 Type B ARF NC. 4316133

Dnte 3 Ayogat 194N G. %, 25, 573

¥ind 3.08 ft/sse. 35 °(incl.L) Configuration: ‘“ing Fleps 0°
Baroneter 29,167 Ingine Cowl Flaps W.0. ©
Teaperature: 31 sC Y Minimm Safe Toke-0ff

I.A.S. at T.0. 80  HPV Power ‘jett'mg 47.8"Eg. ¥:n.Pr.2090 K2H
ILA.S. at 50! 19 MiH Runwey Surface Concrete

Digt. From Hlmpsed Ht. tbove Dist. From BLlapsed - Ht. Above
Start of Time Runway Start of Time Runway
Take-off -~ Ft. Sec. Ft., Taks-off - Ft. Sec. it.

1
A,
e} B log Lvg ey

3.

s o P
SR
fop WX [ s

*ﬂf%ﬂl{% &) Hmréq.r*.mw glo 0!01070
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Flight Test Magineering Brench
Memo Report No. Bng-TSiFL-1803-4
11 September 1944

Table VI - Gection 7

2l Pages
Page 13

CoFRRI TIA,

OBSGRVED DATA OF TAKL-OFF

i
i

Taks-off No.

Dake 3 August l'ijhh

ol Alrplane _C-N7 Type _B _ A4F Yo 42-16133

g9, 25,536

Mindh, 24 ft/sec _50°  (incl.L)

Configur-tion: Ying Flans Q©°

B-rometer 29,167 Zngine Cowl Tlaps %,0, ©
Temperature 31  °C. Ahsolute Minimum Take-off
I.A.% at T.0. 72 NPH Power Setting 43,3  "Hg. Men. Pr._ 2085 R
I.A.S. at 50' 78 WPH Runweay Surfsce Concrete
Dist From Zlapsed ~ Ht. dbove Dist. From wlapsed Ht. above
Start of Tine Runway St-rt of Time Runway
Take-off - Ft. Sec. Ft. Take-off - F4. Sec. Tt.
o] 0 “Start
133 3.01 0
241 . 4o U
:ﬁ T ;
1 15.81 0
1200 16. Off =
0 10,80 5 1
2 17,42 2
17.92 4
1 18,49 i
1802 12
1603 19, 17
ol - 24
1740 20,062 31
1808 21,10 4O
1874 1.8 RO

, COPPIURRIIAL |

{ (]
3 n!.‘h

"y



I AGQEIDRUTAL 21 Poges
' Tlight Test Engineering Branch GUNEIDED TIAT Prge 14
Memo Report No. Fng-TSF1~180%-4
11 September 19Wi

Table VI - Sectlon &
' (BSSKVED " DATA OF TAKL.(FF

.
1

Take-off No. 8 Airplane C-l47 Type B AAF No. U3-1013%
Date 3 Angsust 1944 G. . 25,374
“ind 3.2 ft/sec20® (inel.L) Configur=tion: Wing Flaps 0 ©
Baronetar 29,167 Engins Cowl Flaps  %.0. ©
Temperature 32__°C. Absolute Minimun Teke-off
I.A.5. at T.0. 7l MPH Power Settingl8.3 "Hg. Mon. Pr. 2685 RPN
ILA.S. ot 50' 80 MFPE Runway Surface Concrete
Dist. From Zlopeed  Ht, Above Digt. From Elapsed Ht. Above
Start of Tine Runway Start of Time Runway
Take-of £ - Ft. Sec. t, Take-off - Ft. GSec. Ft.

I U Stert

1 .08 0

'Qll 12.9
%% 1;_% 0

1 - 3_ ﬁf

1417 12,71 1

182 13.2 3
I 15.7 i 3

(%) 20.2( 11

1591 20. 19 17

21. 30 3212

& - 1
1891 22 i}
1503 2.5 h3



m‘m-rlﬂe - 2L .l"age_s
Y s Plizht Teot fnginecring Branch CON |f1 by § A FPage 15

(L

Memo Report No. Hng-PSUFL-1803-4 "
11 September 1944

Teble VI - Section 9

OBSERVED D#T4 OF 'DakKio-CFF

Take-off No. 9 Airplene CM7  Type B 14F 60.43-16133
Date " 3 Apuct 1040 G, o5, 2kl '

¥ind O . ft/sec. 85° (inel.L) Configuration: Wwing Flaps 0Q°

Brrouster 29,167 Engine Cowl Flaps ¥.0. ©
Temperature _ 33 °C sbsolute Minimum Take-off

1.5.8. st T.0. 71  MPH Power Setting 48.3 "Hg. Men., Pr._ 2085 KM

s a5 11 MPH Ron-%Way Surface Concrete
Dist. From Ht. ‘bove
Start of = Runway
Takeo—-off - I't. .
0 Start
3 8]
0
T;Z 0
e 0
39
'jlb 0
T%i‘-l 0
1167 0
1500 Of T
123 g
1265 ) I
of W,
1400 5.
1505 10.
s :
g =
)15 28.
'1'-1%14 Wg
150 T
[ o
E% B,




" ¥light Test Engineering Branch ™ CRFTEN () Al - Page 16
Meno Keport No. Eng-TSEFL-1803-A
11 September 19hl
Table VI - Section 10
' OBSERVED DATA OF TAKE-OFF

Take-off No. _ 10 Adrplane _ C-4] Type _ B AAF No. 4316133

21 Posges

Date % Ancust 1944 G. ¥. 25,119
Wind _2.33ft/sec. 104 °(incl.L) Configuration: Wing Flaps _1/U
Baromater 24, 1607 fngine Cowl Flapa:n.0.°
Taaperature _ 33 °C Abgolute Minimam Take-off
I.A.5. et T.0. 70 MPH _ Fower Settingi8.3 "Hg. Mem. Pr. 2685 AFii
I.A.S. at 50" 76 MPH Runway Sarface  Concrete
Dist, Fron Elapced Ht. Above
Stert of Time Runwsy
Taka-off - Ft Se¢. . 5
Start
0
0
0
0
0_
0
0
0
0
0
OLT
5

-

@
=1

@ﬁ%@%g&% FEccE it el

(521

s
.

Ml Bl A

Ly
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Flight Test Fngineering Branch WL Page 17
Mamo Report No. Eng-TSHFL-1803%-A
11 September 1944
"Table VI - Sectiom 11
OBSERVED DATS (F P AKH-OFF

Take-off No. _11 Mrplane C-47  Type B AAT No. 43-16123

Date 3 Apgust 1944 6. W, 2R, 008
Wind2,21 ft/sec _16 °(incl.L)  Configuration: Wing Flaps _ 1/U ©
Berometer 3, 167 Engine Cowl Flaps .0,
Temperature __ 33.5 ° C. Absolute Minimm Take-off
I.A.S. at 7.0, 66  MPY power setting 48.3"Hg. Msn. Pr. 2685 BPM
ILA.S. at 50' 71 MPH Runwey Surface Conerete
Dist. From Ht. Above
St-rt of - Runway
T Off b3 -l-to Ft-
8 Start
12 0
U2 0
S; 0
0
—249 0
0
0
_Bib 0
ol8 0
gg . O
2 0
) 0
1030 0
10562 Off
T -
b I
1150 3.
1210 s
g.
13

=

[




CRITRIDAT L4 | 21 Pages
Flight Test .hﬂ:.noerlng Branch | tivi o fib (¢ 14T Page 13

Hemo Report No. fng-TSIFL-1803~-A

11 September 19Ll
Toble VI = Section 12

CBSIRVID DATE OF LANoING

Lending No. 1 Mrplane C=M7 Tyne B A4F No. M3-16133

Date” 3 Aueust 194% G. V. i

$1nd 1.86 ft/eec U3 °(incl.L) Configurstion: Ving Fleps  [all

Berometer 20, 107 “ngine Cowl Flaps Closed
Temperature 30 °C

I.A.5. at Contact 63 MPH Power Setting _ "Hg. Mem Pr. 2UOC RPM
I.4.3. at 50 84 - 1PH Runway Suriace Concrete

Digt. From Elapsed Ht. Above Dist Fronm Blapsed Ht, Above
Sturt of Time Runwey .  Start of Time Runway

Tare-off -« Ft. Sec. Ft.
BE%2 .82 3

Tske-off - Ft. Sec.

U
—5
106

L]

bin 1
0 78 '
e Q 7.12 2
. qs !1} -rou 1
116 1.% 1 agll, b 7.59 Land
: o1, It 7.05
1226, 9,85
g? %%.h :Lieto
.9; _1‘_.91
18 1881, &
i{z 201849 22,
2025.9 22.90 Ston
10
8 )
I
b
6
b
b :
J%
)
il
T
CONFICENTIAL

PN YE TR e
’i}l!' ;; E 4 ]

SRS
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Flight Test Englnearj.ng m'anchl %' R lglagl:a%;s

Memo Repert No. Eng-TSiFL-1803-A
11 September 154k
Table VI ~ Sectiop 13

OBSBRVAD DATE OF LANDING

Lsnding No. _2 . Ajrplane 1 Type B AAF No. 43-10133
Date 3 Aagust 1944 G. . -
wind 77 ft/sec 40 °(incl.L) Configuration: Wing Flaps _ Full
Rarometer 2,107 Tngine Cowl Flaps Closed
Temperature 30.5 °C '
I1.A.5. at Contact bb MPH Power Setting -- "Hp. Man. Pr. 2400 RPM
I.A.S. at 50' 82 MPH Runwey Surface _ _ Concrete
Dist. From Tlapsed Ht. sbove Dist. From Elansed Ht. ‘bove
Start of Time -Bunway Start of Tiae Runvay
Ft. Teke-off - FE. Sec.
95
T— oy T a3 — 35
5L m
Y mﬁ Q
10 'ij, 8 lb 0
1%95 0
:ELCI» 162‘5.&_ 14,3 0
> M—L-
g 16 201 .1} 22:.08 oL )
W 2050, 4 24,79 Ston
10
B
g
o
-
B
5
b
e
2
5

. % il L B
‘.‘p % » ” A



Flight Test Ingineering anch'{’l”El 3*-} za:‘w" ; 21 Pagee
Memo Report No. N¥ng-TSEFL-1803-A Page 20
11 Septembsr 19Wh4 :

Tatle VI ~ Section 14

¢ OBSERVID DATA OF LANDING

lrnding Fo. 3 Mrplane C=U7 Type B AAF No. 43-16133

Date 3 Augnat 1944 G. W, -
Wind 3.56 ft/sec _12 °(incl.L) . Configaration: Wing Flaps Full _
Barometer 29,167 Engine Cowl Flaps Cloged
Temperature 31 °C
I.2.5. at Contact __bb  HPH Power Setting - "Hg Mon. Pr. 2400 RPM
1.4.8. at 50! 81 MPH Runwey Surface Concrsta
Dist. From Elapsed Ht. Above
Start of Time Runwsy
Take-off - Ft. Sec. P,
0 0 50
36.8 3 % 40
110.4 p %
187.4 L8] : =
i 2.00 16
R 2.hb 10
o1, A0 1
TE.0 3. (1 4
B08.1 L;.% 2
B0, . i
5._9’ . Land
e 0
790.9 0. 0
02,0 2 0
bb ' ) - 6
135065, 12, 34 0
T, 3ii‘ 11,81 0
~1070.2 %{é 0
1650.2 : Stop




