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REPORT’ No. 292

CHARACTEREYNCS OF FIVE I?ROPELLERS IN FLIGHT

By J. W. CROWLIIY, Jr., arid R. E. IIIXSOX’

SUMMARY

This investigation was made by the fi’ationul Admkory Committee f’or Aeronautics at Lmgky
Field for the purpose of determining the characteristics of ~re full-scale propellers in j?ight. T1.e
equipment consisted office propellers in conjunction W-th a FE-7 airptune and a ‘Wm”ghtE-2 engine.
The propellers were of the same diameter and aspect ratio. Four of them. di$ered uniformly in
thickness and pitch. and the$jth propeller was identical with one of the otlterfour with the exception
of a change of the airfoil section, The propeller efficiencies measured in$ight are jound to be con-
sistently lower than those obtained in. model tests. It is probable that this is mainly a ~ew.dt oj ihe
higher tip speeds xsed in the full-scale tests. Tke results show also tiiat because of differences in
propeller de$eciions it is dijicult to obtain accurate comparisons of propeller chara-cterisiics. From
this it is concluded that jor accurate comparisons it is necessary to how the propeller pitch angks
under actual operating conditions.

INTRODUCTION

While there are considerable propelIer data avaiIable from teste of model propellers, there
is comparatively Iittle availabIe from tests of full-scale propellers under Highfi conditions, and
consequently there is insufficient information from which the scaIe effect of model propeller
tests can be determined. One comparison between the resuIts of model and full-scaIe pro-
peller tests is given in N. A C. A. ‘Te&nicaI Report No. 22o (Reference 1), and the British
Advisory Committee for Aeronautics has published the results of fall-scale propeLIer tests in
a number of reports. The present research was conducted to provide additional data on the
characteristics of fuII-scale propellers in fhght.

The method used in this investigation was similar to that described in N. A. C. A. Tech-
nical Report NTO.220, and consisted essentiality of two parts: (1) The measurement of the
lift, and drag characteristics of a VE-7 airplane by means of glide tests, and (2) the determina-
tion of the propelIer characteristics by means of full-throttle power fights with a calibrated
engine. The propellers tested were all of wood, w-ere of the sta.qdard Navy plan form, and
were of fihe same diameter and blade width. Four differed uniformIy in thickness and pitch
and the fifth, whiIe similar to one of the four, difFered in that the airfoil sections -were altered.
One of the propellers -was the exact duplicate of a propeller of the series reported on in
N. A. C. A. Technical Report. No. 220.

APPARATUS

Test propellers.—llrawings of the propellers tested are shown in Figures 1–5, and the
main dimensions are tabulated in Table I. They were all of the standard iNavy plan form,
8 feet 2 inches in diameter, and with an aspect ratio of 6. They were made of birch in the
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268 REPORT NATIONAL ADVISORY COMM1’I?TEE FOR AERONAUTICS

usual Iarninated construction and were covered with cotton fabric. No metal tipping vms
used. The bIade angles were measured before and after the tests and in each case were found
to be within the tolerance allowed by the ATa~y specifications with only a very slight change

Fm. l.—PropeLler3712. Diameter,8’ 2“; pitih, 6’ 7“; aspectratio,@ camber,8

‘between the measurements before and after. The measured pitches and thickness ratios of
the propellers are given below. ‘Jlickness ratio as used hereiu is the ratio of the thickness
of the propeller used to the thickness of the standard Navy propeIIer:

Propeller l’. R. Meangeo-
metricalpitch $

3712
ft. .

0.8 6 .:1
3713 Lo 6 2.0
3714 1.2 5 8.8
3715 1.4 5 3.3
3872 L2 5 8.7

.—. .—

Propeller 3714-is a duplicate of propeller I of the series of propellers reported on in N. A.
C. A. Technical Report No. 220. PropeIIer 3872 is similar to 3714. except that an experimental
airfoil section based on the Go LLingen 398 was used .ti pIace of the standard Navy section.

.
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.lnstrtiments.-The following special-tat instrum~nts were used:
(1) N. A. C. A, Flight Path Angle and Air-Speed Recorder. This instrument was developed

—.

especially for these tests for measuring continuously for a period of time, the angle of the flight
path relative to the horizontal and the air speed along the flight path. Briefly, it consists of
a, streamlined case with stabilizing tail surfaces and a Pitot static tube in the nose. (Fig, 6.)
In the case is inclosed an oil-damped pendulum, a diaphragm type air-speed measuring unit,
and a film drum rotated by an electric motor. In operation the instrument is lowered approxi-
ma tely 50 feet below the airplane, where it takes up a path through the air parallel to that–of
the airplane, The ficlination of the instrument, due to an inclined flight path, is recorded by

L

FIG.6.—TheN. A. C. A. flightpathangk and air-speedrecorder

means of the pendulum and the air speed is recorded by the differential pressure given by the
Pitot static tube. A complete description of the ins&ument is gi~en in Reference 2. A record
taken of a series of glides is shown in Figure 6 (u,).—

(z) N. A. C. A. Recording Altimeter md Pendulum Inclinometer. This instrument;
moun~ed in the airplane, was used for measuring the change of altitude with time and the
attitude of the airplane. It consists of an aneroid ~echanism and an oil-damped pendulum
incorporated in the standard photographic recording type of instrument used by the National

FIG.6a.—Typiealrecordof the N. .4. C. A. flightpath rmgleand air-speedrecorder

Advisory Committee for Aeronautics. The altimeter readings together with air speed were
used as a check upon the flight path angle measured by the flight path angle recorder. The
inclinometer readings were used in conjunction with the flight path angle for determining the
angle of attack of the airplane.

(3) Revolution Counter. A revolution counter, connected to bhe cam shaft by a mechan-
ical clutch was used in co~junction with a stop -watch to determine the engine speed. The
readings were taken by an observer.

(4) Thermometers, Indicating dista~ce thermometers were used to measure the strut
and carburetor air intake temperatures. These readings were taken throughout each test by
an obse~ver,
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ENGINE CALIBRATION

The enbtie was calibrated on an electric cradIe dynamometer before and after the power
fight tests. The results of these calibrations are shown in Figure 7. To prevent detonation
during the calibration a fuel of 20 per cent benzol and 80 per cent gasoline (by volume) was
used. As the flight tests were aJl made at altitudes above 1,000 feet, it was assumed that no
detonation wouId occur during the tests and consequently straight gasoline used in the flight
tests would be comparable, for the power developed, to the fuel mixture used in calibration.
This assumption has been v-efied by laboratory and flight tests. In addition to the ca~ibrations
before and after the tests the power was checked at intervals during the tests by using the
standing R. P. M. at full hrottIe with propeller 3714 as an index of the condition of the en~gine.
This was never different by more than 20 R. P. M., which was the limit of accuracy of the
tachometer used. It wilI be noted that the maximum difference between the calibrations before
and after the tests is approtiately 3 per cent. This di3erence is probably negligible, but to
make certain of the power de-reloped in flight the engine mas assumed to have deteriorated

A’evo/ufions per ,mhufe

FIG.7.—Caliirstion of Wright E-2 engine,reducsd to stidsrd air. Fuel: 20per cent benzol,
80percentgasoline. CurveA, ~trl.!i13,1926. Cume B, September21,1926

progressively during the flight tests, and the po~er used for calculations of any particular flight
was taken from the calibrations at a point between the t~o curves corresponding to the time the
engine had been in operation.

FLIGHT TESTS

The fight tests were conducted in two parts: (1) Glide tests to determine the Lift md
drag of the airplane; and (2) full throttle po-iver flights with a calibrated engjne to determine the
propeller characteristics.

The glide tests -were.conducted with propelIer 3714 operating at appro.ximately the Finn
for zero thrust. This value of T/n.D was previously determined from model tests of a 3-foot
propeller mounted on a model of the V.E-7 airplane. (Reference 1.) Glides were started at
about 3,OOOfeet and the records were taken for a period of three-fourths minute after the air-
plane had reached a steady condition in glide. The range of speed covered was from 50 to 140
M P. H. In the glide tests the foUovcing data were obtained from the instrument records:
Flight path angle, true air speed, angle of attack, and engine R. P. M.

The power flights consisted of full throttle runs at air speeds of 50 to 135 M. P. H. with
each propeller. The flights were cIimbing, level, or diving, as determined by the air speed.
Corresponding data were obtained as in the glide tests with the addition of the carburetor air
intake temperature.

REDUCTION OF DATA

&Wde tests.—From the flight data obtained in the glide tests the lift and drag character-
istics were determined. The essential observed and computed data for this determination
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are given in Table II. Lift k taken as W’ cos~, where 7 is the angle of the flighi path, and
the apparent drag is equal and opposite in sign to l~_siny. True drag is apparent drag plus
thrust, and the thrust is determined frOIYIthe thrust coefficient of a model propeller for the
value of V/nD attained in the flight tests. While the glide tests were supposedly conducted
with the propel~er operating at the V/nD for zero thrust (0.972), this V/nD was seldom exactly
realized. It was, therefore, necessary to correct the apparent drag for thrust as mentioned
above.

The final coefficients 6’= and CD, plotted as a polar diagram, are given in Figure 8, and

QL versus angle of attack is shown in I?igure 9. (7L and (& are ~~ and ~~r~ respectively,

where S is 284.5 square feet.
Power $igMs.-From the data obtained in the power flights the propeller characteristics

were determined. The essential data for this determination are given in Table II. Lift,
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drag, and thrust were determined as follows: A tegtative lift, L’= TV COST, was assumed,
thus neglecting the lift component of propeller thrust, A tentative lift coefficient CL’ Was
computed from L’. A corresponding CD’ was read from Figure 8 and a tentative angle of
attack from Figure 9. A tentative drag D’ was computed from CD’. A tentative thrust l“,
equal to D’+ 117siny was then deduced. A second approximation of lift was then determined
by deducting T’ sire?, the lift component of tentative thrust, from the tentative Jift (where &
is the angle the propeller axis makes with the flight path). From this second approximation
of lift a new lift coefficient, angje of attack, drag coefficient, and drag were derived. A second
approximation of thrust was determined, as before, by adding W siny to the drag. A third
approximation was found to be unnecessary since it cliffered only slightly irom the second.
The lift and drag of Table H are, therefore, the second approximations, the angle of attack is
tliat read from Figure 9 for the lift coefficient derived from the second approximation of lift,
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and the thrust is the second approximation of drag plus W siny. This method was used rather
than working directly from the angle of aitack measured in fight since the inclinometer records,
from which the angle of attack is determined, were not. satisfactory iu the power il.ights.

Horsepower was determined from the calibration curves of Figure 7. As previously raen-
t.ioned, it was assumed that the engine deteriorated progressively with time of operation and
that for any flight between the dates of engine calibrations the engine power wouId be represented
by a calibration curve between curves A and B of J?igure 7, its distance from A depending on

the time of engine operation. The horsepow-er for standard conditions was thus determined.
The horsepower dewsJoped under the conditions of flight -was derived from this through the

relation, HP= CA There p is Lhe barom-etric pressure, 7’ is the absolute carburetor air in-
>rT}

take temperature, and 0 is a constant.
The coefficients CT, Cp, and q were plotted against V/nD, where

~ = Power
p pn3D5

thrust X velocity~=
power

In general the probable error of (?P is likely to be greater than thah of CT. This is because
the power measurements are all based on the assumption thafi the engiue consistently developed
the same power in flight w on the calibrating stand, and, while previous tests have shown this
assumption to be justified, it was not pgssible to verify it iu these tests by actual measurement
of the power in flight. Any future tests of this character should include direct measurement of
power as a part of the flight tests.

RESULTS

The results of the propeller tests are given in curve and tabular form in Figures 10 to 14
and T’abIes III and IV, respectively. The experimental points from which Figures 10 to 14
were plot ted, are given in Table 111. Table IV gives the values of C&, Cp, and q taken from the
faired curves of Figures 10 to 14.

The performance of the Vought VIZ-7 airplane with the different propellers tested is shown
iu Figures 18 to 22. These figures are derived from the power flight tests by means of the polar
diagram (fig. 8), the engine calibration (fig. 7), and the propeller characteristics (figs. 10 to 14).

DISCUSSION

The lift and drag characteristics of the VE-7 determined in these tests differed considerably
from those obtained on the sane airplane in the tests reported in N..& C. A. Report No. 220.
(Reference 1.) It was expected that a difference would exist since the airplane was newIy
covered for the present tests while the condition. of the fabric was poor in the previous ones.
Eowever, the difference obtained was larger than expected and this led to a very careful recheck-
ing of the lift and drag determinations. suspec~bg a possibleerror in the flight path angle meas-

urements due to effect of down wash on the flight path angle recorder, an investigation was made
with the recorder suspended 100 feet below the airplane and consequently quite definitely away
from down wash effects. No measmeable difference was found between the 50 and 100 feet
suspension. As a further check the flight path was determined independently by use of the alti-
meter and air-speed readings and an excellent agreement -was obtained with the flight path

.—

—
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measured by the flight path angle recorder. A~early d.1 the gliding iligh ts were made in the edy
morning hours in extremely smooth and steady air conditions. As a consequence of the care and
the number of measurements made it is reasonably certain Lhat the faired lift and drag curves
are accurate to within + 1~Z per cent.

The most striking results of the propeller tests were the low efficiencies obtained. As -d
be noted in Figures 10 to 14, the efficiency in no case exceeded 71 per cent, while estimates based

on model results would have been at least 4 or 5 per cent larger. A wind-tunnel test of a 3-foot

model of propelIer 3714 was made previously at Leland Stanford I-7niversity (Reference 1) and
the results of this test are shown in Figure 15, together with the full-scale ffighfi results. These
curves show a change of approximately 5 per cent in efficiency between the flight and model
results that is due to a greater power absorbed in the former. This difference is belie-red to be

ath-ibutable mainly to khe different tip velocities used in the two eqeriments. It is known
that an increase of tip speed, within the Iimits reached in these flight tests, produces a consider-
able increase in the po-iver absorbed and a smalI increase in the thrust de-reloped, wikh a conse-
quent decrease in eficiency. To iUustrate this quantitatively, a curve taken from R. & M.

lNo. 884 (Reference 3) is reproduced (fig. 16) on which are shown the a~erqge vakes of ~
mfl

(-where a is the velocity of sound) for both the ~~ht and model tests of propelIer 3714. This
figure shows a decrease of efficiency of the same order as shown in Figure 15. There is a difference
between the two, however, that is at present unaccounted for in that the results of Figure 16 indi-
cate a definite although smalI change of thrust wiih tip speed while Figge 15 shows no change o f
thrust,

In addition to different tip speeds, the ilight tests differ from the model tests in that the
propellers in flight are ahvays operating at some degree of yaw while the model propellers are
operating at zero yaw. There is comparatively little known of the effect of yaw on propeller
characteristics, but such data as are available indicate that very little effect should occur within
the usual operating range of angles.

Propellers 3714 and 3872 are similar emept for the change in airfoil sections and are
plotted together for comparison in Figure 17. The section used in propeller 3872, having a better
_L,!.Dratio, was axpected to increase the prope’LIer eficiency for the same power absorbed. Actu-
ally, as will be noted, the efficiency was improved at the higher sJips but the power absorbed
was decreased. This was probably occasioned by a difference in defection between the two
propellers, ~hich is entirely possible, particularly inasmuch as propelIer 3872 was constructed
at a later date than 3714 and could differ considerably in the material used. The data indicate
that in operation the pitch of propeller 3872 was less than that of propeller 3714, since the maxi-
mum efficiency was lower, the efficiency at high slips was ~geater, and the power absorbed was
less. From this it appears that an accurate comparison of propeller characteristics is not
possible unless the pitch angles under operating conditions are known.

Figwes 18 to 22 have been ~c]uded to ~~strate the effecfiof the various prope~ers tested

on the performance of the VW7 airplane. There is no great difference in the rate of climb
with any of the propellers. The largest “ma..ximum rate of climb, obtaimed with propeller 3872,
was only 110 feet per minute greater than the smallest maximum rate of climb, with propellers
3713 and 3714.

CO~C~USIOXS

It appears probable that propetiers in flight operate at lower efficiencies than the usual model
tests indicate, maidy because of the higher tip speeds encountered in flight. It is concluded
that accurate comparison of propeller characteristics is not feasible unless the pikch angks under
operating conditions are how-n, -which makes the measurement of blade h-ist necessary.
Additional research should be conducted on the effect of tip velocihy on propelIer characteristics
and also on the effects of yaw on the same. Future propelIer tests in flight should include
direct measurement of power absorbed.

—

—

—
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TABLE I

SECTION ORDINATES FOR TZROPELLER 3712

[AUordinatesin inches. Stationsin percent of chord]

Radius_______________ . 7.35” 14.70”
I

22.05”
I

Chord-------------- 7.35” 7.72”
_i

8,17”

1Upper 1 Lower I Upper
! ~o,ver: ~ ~pper \ Lower

Leading-edge radius--- 0.’80 I o.
2. 5----------------- .46

::: I :%5-------------------
lo---------------------
do---------------------
do---------------------
do-------------------
do------------------

.66

1:%
1.12
1.11
L 06

DO------------------- ‘ .97
do-_-_---_-__-_---:- .83
do._---_-----___-__:_ .62
do--------------------- .39
Trailing-edge radius--- . LJ

1:;: 1: ‘%
1.06 1.24
1.05 L 23
1.01 1.18
.92 1.08
.78 .92

. % : ::

-i l—
8 0.’14

.15. } .4.5 .02

.21 .64.zg-~

.:: ; 1:::
, L 09

.36 1.08

.34 : 1.04

.31 , .95

.27 ; .81

.2o \ .61
13 ; .38

I
.LJ -

I “L*

:::
.05
.05
.05

:::
.04
.03
02,’

SECTION ORDINATES FOR PROPELLER 3713

I

Leading-edgeradius___ 1.02
2.5------------------ .57 .54
5--------------------
lo------------------ 1:?: 1:::
do------------------- 1.33 1.25
do------------------- 1.40 1.32
do------------------- 1.39 1.31
do------------------- L 33 I 1.25
DO------------------ 1.22 I 1.15
do------------------ 1.04 I .98
80------------------- .78 [ .74
do------------------ .49 I .46
Trailing-edgeradius___ .24

29.40” 36.75” 44. 10”

[

7.72” 6.47’ ‘ 4.41”

Upper Upper Upper

O.08 0.06 0.03
23 .13”

.:2 :32 .19
43 .25

. % :52 30

.82 .55 [ :32
54 .32

.;: :52 .30

.77 .48 .28
41 .24

. :; :31 .20

.29 .21 .16

.06
I

.05 .05

0.36
.63 ~ .18.

27
l% ; :36
1.46 ~ .43=
1.54 .45
L 53 .45
L 46 .43
1.34 .39;
1.14 .33.

.86 .25_

.54 16
.i6 -

1:
1.
L
1.
1.
L
L

.02

.04

.05

.06

.06

.06

.06

.;:

.03

.02

0.10
.42

. %

i ::
L 02

:::
.76
.58
.36
.08

I ,

0.07 0.04

.:: : ;:
32

: :; :38
.69 .40

.40
: % .38
.60 .35
.51 .30

39 .24
:25 .17
.05 .05
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TABLE I—Continued

SECTION ORDINATES FOR PROPELLER 3714

279

Radius.___-----------

L

7.35”

Chord______________ 7.35”

Upper ~ Lower

Leading edge radius __ L 44
2.5_____________ ~----
5___________________ ;; : :2
lo------------------ 1 1.33 L 26
do------------------ L 60 L 51
do------------------ L 68 L 59
do------------------ L 66 L57
do------------------- L 60 L 51
DO------------------ L 46 L 38
do--_----_------__–_ L 24
do-------------------- .94 I l:;:
do__________________ .59 I .56
Trailing edge radius __

I
.20

14-70”

I
tTpper Lower

I— ,—

0. 6s
.22

1:x .32
L 46 .43
L 76 .51
1=85 .54
L 83 .53
L 76 .51
1.61 .47
1.37 .40
1.04 .30
.65 19

.16.

Leading edge radius_-
2.5_________________
5___________________
lo-------------------
do------------------
do____. ----------------
40------------------
50___________________
60__________________
70------------------
So__________________
do------------------
Trailing edge raditw.-

22.05” ~ 29.40”

rpper I Lower
1

Upper

—-II
o. 2s

.67 { .03
97 i .04 :73

1:30 ~ .06 97
L 56 .07 i 17
L 64 .07 1.23
L 62 .07 1.22
L 56 07 L 17
L 43 :06 1.07
L21 I .05 .91

.04 .69
::: ~ 02 .43

.12 - .09

SECTION ORDIN-ATES FOR PROPELLER 3715

L 78
80 76

1:16 i 07
L 55 1.46
L 86 1.76
1.96 L 8.5
L 94 L 83
L 86 L 76
1.71 1.61
L 45 L 37
L 10 L 04

.69 .65
.28

0.64
.26

1: % .37
1.71 .50
2.05 .60
2.16 .63
2.14 .62
2.05 ‘ .60
1.88 .55
1.60 .47
L 21 .35

.76 .22
.22

0.20 0.14
.78 I .03 .59

.16 I .11
SECTION ORDINATES FOR PROPELLER 3S72

Radius -------------- 7.35”

—1
Chord--__.____..-._._! 7.35”

ti’pper Lowe]
!

Leading edge radius _- L 48
2.5________________ .69 .65
5------------------ .99
lo----------------- 1.33 1: %
do______________ ---- 1.60 L 51
do__-_-_.._______-_-, 1. 6S L 59
40_________________ 1.66 1.57
do------------------ L 60 L 51
DO_________________ L 46 L 38
70_________________ 1.24 L 1s
80----------------- .94 .89
do_________________ .59 56
Trailiug edge radius__ .20.

36.75” 44 lo~r

6-47” I 4.41”
Upper I Upper

——
I

0.0s i 0.05
.34 I .20
.49 I .28
.66 I

: %
. a .48
.82 \ .48
.:9 I .46
.i2 I .42
.61 t ;36

.28
:i: i .20
.06 I .05

0.10 0.06
.40 .23
.57
.77
.92

.::

.92

. ~4

.::

.34

.07

14.70” 22.05” 29.40’ ‘

‘ +

36.75” 44.10” 1

7.72” 8.17”
I

7. ?2” 6.47” 4.41”

l--r--i II ~1Upper~Lo~er,Upper,Lower Upper~LoKer,Upper Lower Upper Lower

1 I -1—l— —l— —1
0.58 0-15 0.11 0.07 0.04

.22 .66 . 111 .45[ .07 .26
1: E .

.04 I
32 1% : :; .82 .06 .56 .04

L 46 43 ~ 40 02 L 01 .01 . 6S .01
1.76 :51 1.66 t- -

:: -+1

L 85 54 I L 71 !::::: k;; ------ ~;; :::::: :48 ;___l
L 83

------ .
:53 1.66 ~------ L 19 ------ .81 ______ .47 ______

L 76 . 51 1.54 ------ L 11 ------ .75 ------ 43 ------
L 61 . 47 L 33 ______ .96 ______ .65 ______ :37 ------
L 37 . 40 L 09 ______ .79 ------ .53 ______ .31 ------
L 04 .30 . 82 ------ .59 ------ .40 ------ .23 ______

.65 .19 .51 ------- .37 ------ .25 ------ .14 ------
.14

i
.09

I
.06 I .04 I .02 I

—
—

—.—--

—=

-—
-.

——.—
—-

-

——
..

.—

_-
__—-

———
——.
—=—.

.—
.——

.-—

-

.—

.



TABLIJ 11

GLIDE TEST DATA

might
md run

No.

1-2
1-3
1-5
1-6
1-8
1-9
4-1
4-2
4-3
4-4
4-5
4–6
4-7
4-8
4-9
5-1
5–3
5-4
5–5
5-6
6–7
5$-8
6-1
6-2
6-3
6-4
6-$
6-6
6-7
6-8
6-9
7-3
7-4
7–5
7-6
7-7
‘7-8
7-9
8-1
8-:

8-4
8-5
S-6

Anglo of
light path

7

–6. 1
–6. 8
–5. 7
–6. 1
–5. 2
–5. 9
–6. 4
–6. 5
–6. 2
–6. O
–6. 5
–6, 3
—5. 9
–6. 5
–6. 1

–14. 3
–11. o

–8. 5
–7. 3
–6. 4
–6. 1
–5. 8

–13. 2
–11. 8
–10. 8

–8. 3
–7. 7
–6. 8
–5. 6
–4. 9
–7. 7

–11. 4
–7. 9
–7. 3
–6.4
–6. O
–5. 8
–6.6

–13. 1
–11.4

–9.4
–7. 5
–5. 6
–5. 8

ngk of wing

–1.2
1, 4
4.3

--------
.-- —----
--------

7.4
6.6

n
7.3
6.8
5. 5
7.7

–1$;
–9. 6
– 6.4,
–4. o
–1.2

1.4

–J:
– 10.8

—9. 5
—6. 5
–5. o
–2. 8

2::
10.7

–10. 4
10.5
10.3

9.4
7.2
4.6
9.9

–12. 5
–lo. 5

—7. 6
–4. c1

1.2
4.4

1( l“l’”

..-. .—

49

1; i!
------ .
------
------ .

13.8
13.1
11.5

1.$ ;
13.1
11.4!
14.2
12.7

.6

:;
3.3
5.2

1::

1: ;
1.3

2;
4.0
6.1
7.5

18.4

Ii :
17.6
15.8
13.2
10.4
16.5

.6
9

1:8
3.5
6.8

10.2

Weight

2,208
2, 203
2, 193
2, 188
2, 178
2, 173
2, 213
2, 208
2, 203
2, 198
2, 193

.2, 188
2, 183
2, 17s
2, 173
2, 213
2, 203
2, 198
2, 193
2, 188
2, 18!3
2, 174
2,1213
2, 208
2, 203
2, 198
2, 193
2, 1s8
2, 183
2, 178
2, 173
2, 203
2, 198
2, 193
2, 188
2, 183
2, 178
2, 173
2, 213
2, 208
2, 203
2, 198
2, 193
2, 188

Lift

2, 196
2, 192
2, 184
2, 176
2, 169
2, 161
2, 198
2, 191
2, 190
2, 186
2, 17s
2, 173
2, 171
2, 163
2, 160
2, 145
2, 161
2, 172
2, 174
2, 173
2, 170
2,,167.
2, 160
2, 155
2, 160
2, 170
2, 175
2, 170
2, 170
2, 170
2, 160
2, 150
2, 178
2, 176
2, 175
2, 171
2, 168
2, 159
2, 1Go
2, 165
2, 170
2, 175
2, 182
21170

234.3
222.5
217.9
232.1
197.3
223.1
246.5
249.9
238.0
229.7
248.2
240.0
224.4
246.4
230.8
547.0
420.5
324.9
278.5
243.9
232.7
225.4
506.0
452.0
413.0
317.0
294.0
259.0
213.0
185.5
291.0
435.2
302.0
278.5
243, 8
227.9
220.0
249.5
502.0
436.5
360.0
287, 0
213.4
221.2

l/2Pv2

16.22
13.67

9.36
8.07

11.51
8.43
6, 50
7.08
8.07
9.32
6.76
7.08
8.07
6.76
7.44

47.40
33, 54
26.61
20.53
15.86
11.44

8.,69
44.40
39.00
35.60
28.70
23.,50
18.45
14.30
11.45

5, 46
39. lC

5.93
5.82
6. 4C
7.13
9.05
5.9:

45. 1(
39. lt
28.62
20. 3(
12.07

9.12

.0677

.0670

.0675

.0676
, 0674
.06’68
.0671
.0671
.0672
.0680
.0684
, 0672
.0672
.0677
.0703
.0691
.0685
.0665
.0660
.0660
..0663!
. 0692(
.0692
.0680
.0676
.0682
.0670
.0660
.0660
.0675’
.0678
.0661
.0701
, 0688
.0661
.0656
.0663
.0698
.0692
.0686
.0684
.0658
.0658

!: II “! II‘ ‘ It”

velocity

m[sec.
124.0
114.0

94.8
87.6

104.7
89.6
79.2
82.3
87.9
94.4
80.1
81.6
87.9
80.4
84.3

208.6
176.7
158.2
141.. ()
124.3
105.6

91.8
203.0
190.5
183.5
165.0
149.0
133.0
118.0
105.8

72.2
192.8

76.0
73.1
77.4
83.3
94.2
76.2

2040
190.8
163.7
138.2
108.8

94.3

i)!

——

X. I?. M.

950
857
693
640
851
676
594
580
618
662
573
614
652
583
612

1, 539
1,295
1, 196
1, 059

916
766
710

1, 536
1, 448
1, 376
1,282
1, 172
1, 014

936
888
562

1,478
559
594
642
652
710
638

1, 564
1, 452
1,230
1, 010

840
696

v—..
nD

0.959
.970

998
1:005

.904

.973

1: %:
1.042
1.046
1.026

.976

.989
1.002
L 011

1: %:
.972
.970

1: %:
.9.50
.968
.967
.980
.958
.032
.962
.930
.873
.932
.958
.998
.904
.885
.948
.974
.888
.958
.964

1: u’:
.950
.994

.—

mn-ust

5. ;

–6: 2
–6. 7

16.1
0

—. 8
–11. 3
– 13.3
–15. 7

–8. 8

–; :
–5. 1
–7. 1

– 27.6
–27. 4

—:. 4
–9. 5

–11. 5

::

–? :
11.3
27.2

1$:
36.6

6.3
15.6

–3. 9
12, 0
17.6

7.1

T5: :
18.1

7.8
2.9

–14. 9
7.2

–5. 1

IYue drag

240.1
223.6
211.7
225, 1
213.4
223.1
245.7
230.6
214.7
214.0
239.4
239.3
221.0
241.3
223.7
519.4
393.1
324.9
277.1
234i 4
221.2
214.6
510.1
455.9
405.9
328. ‘3
321.2
263.8
230.1
222.1
297.3
450.8
298.1
290.5
255.8
23.5.0
219.5
265.4
520.1
4443
362.9
272.1
220.6
216.1

CL

0.475
.564
.820
.948
.662

1: M
1.088

.954
824

1:131
1.078

1: !$:
1.020

.168

.226

.287

.372

.482

.667

.877

.171

.194’

.213

.266

.336

.414

.533

1: ::;

i M:
1.314
1.194
1.070
.842

L 269
.167
.194
.266
.376
.637
.838

CD

O. 0520
.0575
.0795
. 09s3
.0652
.0749
.1327
.1184
.0935
.0807
.1244
.1187
.0963
.1254
.1056
.0385
.0412
.0430
.04’75
.0519

“’i ::$?:
.0403
.0411
. Q400
.0402
.0481
.0504
.0565
.0680
.1920
.0405
.1767
.1755
.1404
.1158
.0852
.1560
.0406
.0399
.0447
.0488
.01644
.834

II
II

II



8-7
8-8
8-9
9-1
9-2
!3-3
9-4
9-5
9-6
9-7
!)-8
9-9

—6. 8
–7. 2
–7. 6
–7. 7
–7. G
–7. 3
–G. O
—5.8
–7. 3
–(3. !2
–7. o
–7. 7

.

8.9
9.0

10.7
10.7
10.1

9.4
7.4
3.7

11,2
10.3

It:

15.7
16, .s
Is, 3
1& 4
17.7
10.7
13.4

9..5
1s,5
17.2
16.3
17.7

2, 183
2, 178
2, 173
2, 213
2, 20s
2, 203
2, 198
2, 1,93
2, 188
2, :1s3
2, 178
2, 1.73

2, 165
2, 160
2, 1/55
2, 193
2, 189
2, 184
2, 184
2, :182
2, 170
2, 169
2, 162
2, 153

258.6
27.5, 0
287.7
296.7
292.0
279. S
229.8
221, 6
;;; :

265:3
291, 2

G. 25
6.09
5, 83
5, 83
5. 93
6, 04
7.13
!)<31
5. 83
5. 93
6.04
5. 83

::::
. 06S9
. 067S

: %:!
.0673
.0680
.0701.
, 0(380
.0678
. 06!35

78, 2
76.6
73. t?.
74.4
76.1
76.0
82.6
93.9
73.2
74, 9
75.7
74:.0

592
564
584
58S
576
608
656
696
608
630
~ss

554

.970

. 9!36

.928

.930
, 958
.918
.925
, 990
, 884
.873
, 94(i
,981.

—. 4
–3,6

7, 4
7.2
2.4
9. G

4.4
– 1, 3

25% 2
271, 4
296.1
303, $)
294.4
289.4
239.7
!217. 3
2!)4, 3
281, 4
269.7
289.9

1.212
1.249
1.301
1.321
J. 296
1, 271
1, 076

.824
1, 807
1.285
L 259
1, 298

1455. . .

: ;%!
.1830
, 1744
.1684

: AM
.1773
.1606
.1569
. 174!5

,,
,,, ,

I



TABLE III

POWER FLIGHT DATA
!3
M

PROPELLER 3712

1-1
1-3

H
1–6
1-7
1-8
1–9
2-1
2-2
2-3
2-7
2-8
2–9
2–lo.

14-3
14–4
14-5
l&6
14-7
14-8

. 14-9
14-10
14-11
15-1
15–2
15-3
15-4
15-5
15–6
15-7
15-s
15–10
15-11

&l)./cu.ft.

O. 0698
.0700
.0693
.0688
.0694
.0707
.0692
.0690
.0700
.0690
.0692
.0695
.0699
.0704
.0765
.0702
.0701
.0681
.0677

: ‘KM
.0691.
.0703
.0765
.0682
.0688
.0675
.0689
.0682
.0683
.0682
.0679
.0670
.0765

velocity

m,lm.
100.4
192.2

85, 2
114.7
206.8
175.5
129.2
144. .5

94.1
104.5

76.8
122.6
139.6
1.99.8

0
179.1
149.4
100.6
1.35.1
j;) ;

163:3
130.6

9:.3
17L 5

79.1
485.3
1.08.6
200.0
126.5
158.9
142.4

0

R. P, NC,

1, 500
1, 7.56
1, 510
1,552
1,842
1,710
1, 594
1, 630
1, 535
1, 524
1, 520
1, 577
1, 633
1,828
1, 504
1, 724
1, 656
1, 536
1, 612
1, 780
1, 564
1,688
1, 5s0
1, 480
1, 504
1, 668
1,489
1, 748
1, 504
1,808
1, 564
1, 624
1., 581
1, 482

.kngle of
Flightpath

Y

–: ;
10.4

–: ;
0.0
5. 7
3.8
7.8
8.0

10.2

:;
–3. 5

------- .
–1.4

2.6
8.2

–; :
6.4

::
--------

–$ :

–; :
7.2

—4. 5
5.5

;:

Ay&f . .
a

8.1

12::
5.8

5.!

:;
3.0
9.4

In
4.8
3.4

.7
------ .

H
8.1
3.8

5::

u
------ .

9.6
L 7

14.5

u

4; z
2.2
3.3

------ .

w

2, 213
2, 203
2, 198
2, 193
2, 188
2, 183
2, 178
2, 173
2, 213
2, 208
2,203
2, 183
2, 178
2, 173

-—__ —.-
2,203
2, 198
2, 193
2, 188
2, 183
2, 178
2, 173
2, 168

-------
2, 213
2>208
2, 203
2, 198
2, 193
2, 188
2, 183
2, 178
2, 168

-----.-

&

2,132
2,207
2,056
2, 120
2, 189
2, 187
2, 150
2, 161
2, 125
2, 138
2,023
2, 146
2, 160
2, 176

-------
2, 204
2, 190
2, 114
2, 168
2, 186
2, 135
2, 173
2, 147

-—-----
2, 119
2,210
2,012
2, 204
2, 135
2, 188
2, 152
2, 177
2, 155

21.4:.5
455.0
208.0
222.8
517. 5
389.4
249.3
282.9
212.2
216.3
224.1
238.0
272.1
498.0

402.2
301.2
211.6
258.8
444.4
‘227.. 8:
332.5
2540

-------
212.0
367.8
216.6
417.0
217.1
48L O
242.1
320.7
272.4

-------

T

534, 3
367.4
605.0
498.3
338.3
389.4
465.4
426, !9
512.2
523.5
614.5
485.1
454.5
365.4

-------
348.4
400.9
524.5
426.6
334.0
470.4
370.4
431, 7

-------
527.8
364.0
553.6
340.2
492.1
309.4
451.3
377.7
401.0

HP

155.7
178.1
155.6
158.0
183.1
176.1
162.5
165.3
159.2
155.6
156.0
161.7
167.6
184.6
164.7
171.3
1.65.5
150.3
155.3
173.2
154.4
166.3
158.9
158.9
148.8
162.9
145.8
169.5
146.8
173.3
152.7
157.1
153.0
158.9

]7

n,i

0.492
.804

414
‘ 543

.825
754

“ 596

.652
, 450
.504
.372
.572
.629

804
o“

.764

.663

.481

.616
788

: tj~()

, 711
608

o“
, 461
.756
.392
.778
. 531
.813
.504
.719

662
o“

CT

O. 0890
.0444
.1000
.0784
.0374
,0491
.0690
.0608
.0812
.0851
, 1001
.0730
.0637
.0407

--------
.0437
.0545

: :%8

: %%
.0491
,0643

--------
.0893
.0497
.0972
.0421
.0873
.0362
.0706
.0552
.06226

.---- —---

CP

c1.0701
.0497
.0690
.0649
.0447
.0527
, 0606
.0586
.0665
.0674
.0678
.0628
.0583
.0455
.0718
.0505
.0551
.0642
.0579
.0471
.06’18
.0529
.0607
.0678
.0679
.0541
.0701
.0487
.0671
.0455
.0620
, 0571
.0612
.0683

0.626
.720
.601
.656
.692
.703
.678
.676
. 55(-J

636
“ 547

.664

.686

.720
-------

.661

.656

.637

.674

.668,

.647

.660

.643
-------

.606

.695

.543

.673

.660

.647
, 677
.696
.677

_-- —r--



PROl?ELLEll 3713
—-

3-1 0.
3–2 .
3-3 ,
3-5 .
3-6 .
3-8 ,
3-9 ,
-4-1 .
4-2 .
4.–s ,

4–4: .
4-6 .
4-7 ,
4-8 .
&cJ ,
4-10 ,
4-11 .
5-1 ,
6-2 .
,5—.3 .
5-4 ,
,5_rJ
6-7 :
5-9 .
5-10 .
5-:[ 1. .
6-1. .
6-3 ,
(3-4 .
6–5 .
6–6 ,
6-7 .
6-8 .
6-9 ,

0693
0694
0705
0692
0695
0727
0725
0711
0712
0714
0702
0725
0714:
0708
071.7
0702
0765
0710
0702
0705
0714
071.5
0724
0682
0673
0765
071.6
07:1.4
0709
0727
071.3
0712
0703
06!)6

94, 5
1.57, 0
186, 0
172.5

80.6
120.5
135, 0

99, 0
82.3

174.9
76, (?J

113.0
1.,t6.4
1,6,5,3
127.8

7:6

90. !
1,69.8
137, 9
184:, 0
106, :1
119.1

76, 6
165.8

9:.2
190, 7
131, 0
203.0
112, s
177, i’

83.8
71. .5

1,, 564
1, 704
1, 772
1, 75!2
1, 54.5
1, 578
1, 605
1, 576
1,, 564
1, 764:
1., 550
1, 576
J, 632
1, 700
1., 628
1, 536
1, 582
1, 588
1, 748
J, 680
1, 820
1., 604
1, 628
1, 569
1,, 733
J,, 576
1, 568
1, 852
1, 64:4
1, 8!36
1.620
1; 812
1, 548
1, .552

8, 6 9.4:
2.5 2.3

–2. o 1., 1
0 1, 3
8.8 13.3

4, 7
2: 3, 4:
8.2 8.1
9.0 12.5

–. 4: J.. 4:
!). 7 14, 8
7.3
3.7 H
1, 7 1, 8
5.3 4.1
9.0 1,4.7

-------- .- --------
9, 1.

–; :
4.6 3::

-4.5
7.8 d

-d: Ii :
10.2 20.0

2, 213
2, 208
2, 203
2, I 93
2, 188
2, 178
2, 173
2, 213
2,208
2, 203
2, 198
2, 188
2, 183
2. s 78
2; 173
2, 168

.. m-r---
2, 21.3
2, 208
2, 203
2, 198
2, 1.93
2, 183
2, 173
2, 1.68

--------
2,213
2,203
2, 198
2, 193
2, 1.88
2, 1.83
2, 178
2, 1.73

2, 11.4
2,204:
2.208
2; 198
2, :[54
2, 1,43
2, 154
2, 1.32
2,076
2,207
2,028
2, 137
2, 174:
2, 175
2, 1.46
2,013

--------
2, 104
2, 206
2, 1.s5
2, 202
2, 125
2, 1.35
2, 010
2, 1.63

--------
2, 1,04
2, 195
2, 1.76
2, 177
2.134:

21.0.5
324, 6
43 J.. 5
370, 0
231.6
238.1,
269, 0
21.3.8
213.2
392, /5
222.5
225.4
296, 2
3.53.0
250.2
220.5

-------
21,1., 4
367.0
272.0
4!2!5, o
216, 4
236.4
229, 0
31.0, 0

--------
21.0.6
4,57, 0
257.8
523.0
224:.3

541. 5
4:20.8
354.6
370.0
.5G6. :1.
4:73.0
4!50. 5
529. 6
558. 4
377.3
593, 0
503? 4
437, 0
417.6
451.1
ml r)

,-------
565, 4
382.2
44:1..0
371, 4.
637, 0
506, 4:
595.1
400.8

,-------
560.6
365.0
4’35, 5
3SL o
521. 3

2; 178 402, 0 386.8
2, 046 208.2 571.2
J., 923 230.2 61.5.2

L58.
169.
1.77,
173.
1.56.
1.66.
167.
1.62.
161.
1.78.
158.
166.
168.
1.72.
1,69.
1.57,
173.
165.
176.
171.
MM’.

;;;

L59:
170.
173.
1.64:,
187.
1,69.
194
169.
184.
159.
1.58,

8
8
2

:
0
7
6
G
9

7

4:
7

0.44:4:

: %
.721 c

: %
.617
.461.
. 3s7
.729
.363
. .527
.659

715
‘ 577

3(I6
o’

: M
.603

: M
, 538

, 354
, 661

0
, 44,2
, 757

586

: %
721

:398
, 338

——

0.0834
, 0544:
.0411.
.04:.56

: %;
.0627
.0782
.0838
.04:43
.091.6
.0729
, 0600
, 0534
.06:19
.0881

-------- ---
.0824
, 0465
, 0578
.0410
.0761
.0690
.0928
.0518

.“-. ------
0831
0389
0593
0350
0729

.04’31

.0887

.0956

0.0632
, 0522

:::::
, 064:.5
. 06]4
.0589
.062:1
.0628
.0484
.064:1
.0621.
. 0!575
.0527
.0.578
, 0652
.0607,
.0617
.0498
.0541
. 04/5,5
. 05%5
, 0585
.064,3
.0515
.0610
, 0632
.0438
.0571,

: w:
.04,61
.0651
. 063S

666
: 527
, 623
.6,57
. 581
.516

,.. .----- .
557
665
64:4
669
622
634
511
665

------- --
, 581.

(372
“ r&)~

, 666
.627

675
: 542

.506

I i’ Iiiil I
,,



F:~iyNIwl

8- 1
8- 3
8– 4
8– 5
8– 6
8– 7
8– S
8-9
8–10
8–11
9– 1
9– 2
9– 3
9-4
9– 5
9-7
9- 8
9-9
9-10
9-11

.Lb.lcu. ft.
0.0710

.0698

. 06!)2

.0707

.0709

.0705

.0702

. 06SS

.0690

.0765

.0715

.0700

.0696

.0699

.0696

. 06S9

.0690

. 06S4

.0681

.0765

Velocity

m/see.
104.7
1;: +$

197:2
168, 5
1.34.7
150.4
11s. 3
168.7

9;. 1
190.6
I.lo. o
176, 0
145.3
206.8
127.8

79.1
16} 4

,,

R, ‘P. M,

1, 624
1, 812
1, 604
1., 872
1, 772
1, 700
1,728
1., 632
1., 768
1, 564
1,620
1,852
1, 616
J., 800
1, 696
1, 900
1, 652
1., 612
1, 767
1, 604;.

5.2 3.6
2.9 2.5
6.9 4’, 4

.7 L 7
-------- --------

9.6
–H ~

7.9 6: i

a H
–5. 1

5.s 4: ;
10.0 15.0

1.4 2. 0
,-------- ,,.-_:--

TABLE IH-Continued

POWER FLIGHT DATA—Continued

w

2, 213,
2, 203
2, 1,98
2, 193
2, 18S
2, 183
2, 178
2, 173
2, 168

-------
2, 213
2,208
2,203
2, 198
2, 193
2, 183
2, 178
2, 173
2, 168

,. _--_-’_

PEOJ?ELLER 3714

L

2, 14:3
2, 207
2, 079
2, 181
2, 190
2, 161
2, 168
2, 177
‘2, 170

-------
2, 115
2,211
2, 142
2, 202
2, 180
2, 182
2, 149
2, 000
2, 168

.,,-- ..!..-.” ,-,

D

218.0
421.0
209.4
483.5
36.5, 0
263.3
306.5
231.8
356.0

------- .
211.8
450.4
220.0
390.3
287.5
512.0
246.0
219.6
335.4

“--.----

T

5’30.0
356.0
56S. O
342.0
399.4
461.1
416.6
492.8
3S2. 5

--------
546.5
342.7
522.9
371.1
436.6
318.0
;4: :

340:7
.----, ---

HP

168.0
180.2
161.1.
185.5
179.7
172.8
174.2
163.4
174.2
169.2
166.7
184.4
160.8
179.9
168.4
183.9
164.7
160.2
173.8
172.8

0.474
.752
.406
.774
.699
. 5S2
.640
. 532
.702
0
.418
.756
.501
.719
.629
.800
.566
.360

680
i

CT

0.074’0
, 04.06

: :!%
.0469
, 0590
, 051.1.
.0702
.0465

--------
.0761
.0377
.0753
.0428
.0568
.0335
.0638
.0923
.0419

,-,---_-_-

CP

0.0586
.0460
.0598
.0432
.0483
. 052S
.0502
.0578
, 0485
.0620
. 05s0
.0437
.0.582
.0467
.0515
.0414
.0554
.0623
.0490
.0590

..

.

v

0.599
:66’4
.565
.659
.679
.651
.652
.647
.673

--------
: M?

.648

.660

.693

.648

.652

.457

. 5s1
----.---



l?l?Ol?lCLTJllR 3715

1.0-1
10-2
10– 3
1.0- 4
10- 5
10-6
10-7
10-8
1.0– 9
lo–lo
1.1- 1
1.1,- 2
11- 3
11- 4:
11- 5
11-7
:~= :

11-lt)
12- 1.
12- 2
12- 3
12-4
12-6
1.2-7
12-9
1.2-10
12-11
13-1
13–2
13-4
1.3-(3
13-7
13–9
13-10
13-11

0.0706
.0704
.0690
. 068s
, 06s2
, 069S

: :%
070s

:0765
, 0709

: M
, 0712
, 0706
. o(y+2

: EM

: :;%
, 0710
, 070!5
, 0712
.0716

: :;;;
‘, 00s2
.0765

: %::
,0712
.0710
.0690

: ::!;
.0765

S9. 6
1.69.5

7G. o
101.0
121.0
1s4, o
136.0
200.0
140, 0

9:.2
1s!), 7
109, .$
:175.2

8L 5
1:30.1
1.60.4
192. .5

8~, 4
170, 1

74.2
1S3. 2
1.93, s
119, 2
1.54:.0
13s. o

0
%5. 2

176, 1.
203, 3
1.(31, 2
1.4,7.0
1,!)1. G

7:4

1, 624
1, 784
1., 64S
1, 664
1, 66s
1., S44
1, 74s
1, S96
1, 764
1, 640
1, 696
1, SW
1, 676
1, Sn
1, 64s
1, 708
1, Soo
1, 904
l., 66s
1, 676
l., S!50
1, 6s0
1, 916
1, !320
1., 712
1, 7s4,
1, 762
1, 64:8
1, (376
1, S2S
1, 940
1, S1.6
1, 792
1, 91.2
1, 66s
1, 700

9.5

1.0::
9.3

-: ;

-::
2.9

------- .
9.2

-3. s
s! 2

;0: :
& 2

–$ :
------- .

10.2

10::
–1, 1.
—3. 5

7.4
2. ii
4:. s

------- .
9.0

–- !
1, 5
3.6

–3. o
9..5

------- .

1.0.4
L 7

16.5
s, 1.
.5. 1
L 1
3.6

3: ;
------

9.2

6::
1, 4:

3.2. s
4:.2
2, 1

.9
------

10.7
1.7

1.6, 5
1.1

6::
2.4
3.5

-------
9, 2
L 4

2; 6’
2. s

14::
------

2, 213
2, 20s
2, 203
2, 19s
2, 193
2, 1ss
2, 1.83
2, 17s
2, 173

-------
2, 21.3
2, 20s
‘2, 203
2, 1~~
2, 193
2, ‘3s3
2, 1.7s
2, 1.73

-------
2,213
2, 20s
2,203
2, 19s
2, 1!)3
2, 1ss
2, 17s
2, 173

------ -
2, 21.3
2, 20s
2, 1!)s
2, 188
2, 1S3
2, 173
2, 16S

.------

2, 1.00
2, 206
2, 005
2, 10!3
2, 147
2, 191.
2, 162
2, 177
2, 167

-------
2, 1.11
2, 205
2, 139
2, 202
2, 063
2, 3.52
2, 177
2, 176

------ .
2, 0s7
2, 21.0
2, 000
2,204
2, 197
2, 1’J()
2, 1.67
2, 1.53

-------
2, :3:1.!5
2,204
2, :1,80
2, 187
2, 1.73
2, I(M
2,011

-------

210, 9
367.2
230.2
211, 8
233, 2
4,16.4
262, 9
497.1
2s2. 5

------.
211, 3
4:54.0
220.7
304:, 0
213, S
249.7
332.5
453.0

-------
210.1.
369. S
227, 0
422.3
475, 0
!235. 1.
310.9
265.7

-?----- .
21.1.7
391, s
51.4..0
340. h
294, 2
Nio. o
217.1

-------

576.2
390. G
612. S
567.3
512, 0
351., 1
4:49.2
329. S
392.0

-------
564:. 9
307.7
534, 8
371.0
5023 2

485.5
400.9
335.5

-------
603, 3
397.2
63s. s
3s0. o
34:1.2
517. h
405, s
4,4:7.0

-------
.557. s
3m. 7
311.0
397. s
431, 2
33(i. :3
574. !)

----.--

165.0
1.78, 5
163.9
163.3
1.62, 3
1s7. 6
173.9
1s7. 4
3.76.4
177, 4
166.4
1s8, 7
157, 5
1.s2. 3
1.67.8
1.66, 7
1.77, s
1,s5. 7
1.79.2
1,72.1.
1ss. o
171. s
1,91. .0
J 92, 1
174:.3
173.1
J 69.0
17s, 4
16S. 6
101.4
192.5
182.0
17r). 3
192, 1
163.8
1s2. 1

0.405
, 700
.33.5
.446
. 533
, 733
.572

775
: 5s3

o
. 4:0s
.735
.481
.705

364
: 56{)

.655
743

0“

: w

: %:
74:2

: S]”()

635
“ 579

0“
.417
.708
.770

652
: (i03
.736

34.ii
o“

O. 0804
.0455
. 0s57
, 07S2
, 0699
. 03s5

: %::
.0452

--------
.0723
.0312
. 069S
. 040s

: Rx
.0463
. 034.s

--------
.0795
, 0423
. 0s30
. 037s

: :%!
. 04s4:
.0560

--------

: w
.0:102
. 04’4s
, 050s
.0346
.0792

-----”--

0.0574
.0474:
.0562
.0549
. 053s
.0452
.0491

: M:
.0561
.0509
.04.09
, 049s
.04:44
: :~;;

.0464

.04:10

. 0!54’5
, 054s
, 0437

0544:
:0403
.0401
, 051.5
. 046S
. 04.s9

0559
:0532

: :%
, 04.5:3

: ;::;

.054:9
, 05’19

0.567
673

: ~11

.635

.693

.623

.636
(337

: 564
. . . . . . . -

, 5s0
. .501
. 67G
.64:8

443
:687
.65:3
.630

------- -
. 563

, 651.
.496
. 65s
.622
, 642
.656
.663

--------
.572
.616
.596

: w

: :x
-------.



‘TABLE III—Continued

POWER FLIGHT DATA—Continued

FRO PELLE R 3872

CT

—

,,1
Anglo of

might pm

v

–? :

9.6

.5

–: :
6. S
4A5
2.1
4.0

-------
9.3

co: :
–2. 2

7.5
1.5
& 4

—5. 3
2.8

10.0
---- p.-

Aa;;w;f

c1

——

16.6
1.2

20.4

i:
.6

H
2.5
2.7

------
9.6
1.5

13.8
1.1
6.4
2.1
4.3

2: :,,
19.6 “

------

Fl$:tfond

—.

16-1
16-2
16-3
16–4
10-5
16-6
16-7
16-8
16–9,
1o-1o
16-11
17-1
17-2
17–3
17-4
17–5
17–6
17–7
17–8
17-9
17-10
17-11

SJ&OJ

Lb.[cu. fl.
O. 0685

.0683

.0677

.0678

.0673

.0694

.0687

.0669

.0664

.0653

.0765

.0695

.0695

.0681
, 0690
.0676
.0677
.0669
.0674
.I0676
.0674
.0765

v
mE P

161.1
179.9
157.6
176.5
160.8
188.4
164.2
164.0
166.1
159.7
172.5
161.0
177.9
160.0
184.1
161.0
170.7
161.8
184.8
167.6
155.3
171.9

Velocity

mlscc.
75.4

183.5
72.5

170.5
105.7
197.6
118.8
137.1
165.7
138.7

9!. 5
174.7

80.6
188.2
112.0
162.8
130.0
205.8
147.3

72.9
0

It. P. M.

— ..—

1,640
1, 8s0
1,624
1, 844
1, 668
1, 968
1, 6s8
1,740
1, 780
1, 740
1, 624
1, 644
1,856
1, 652
1, 916
1, 684
1,800
1,720
1, 988
1/.764
1,626
1,636

w D

228.5
409.0
259.7
359.7
214.9
477.5
230.2
261.7
306.2
261.0

-------
209.8
3840
216.7
429.0
220.2
333.0
246.1.
501.-0
286.1
229.1 ;

u

—.—

0:494
.637
.523
.663
.629
.646
.640
.655
.654
.650

2,213
2,208
2, 203
2, 198
2, 193
2, 188
2, 1.83
2, 178
2, 173
2, 168

2, 213
2, 208
2, 203
2, 198
2, 193
2, 188
2, 183
2, 1,78
2, 173,
2, 168

.- —-----

2,0’07
2,211
2, 022
2, 198
2, 122
2, 192
2, 140
2, 166
2, 169
2, 1!56

-------
2, 107
2, 211
2, 044
2, 204
2, 133
2, 1.87
2, 154
2, 181
2, 165i
1,,92611‘

,-------

—

582.0
345.1
627.0
379.0
527.7
:Mo. 1
488.6
432.7
386.0
412.2

------- .
567.5
372.5
599.4
383.0
.506.4
390.3
451.5
300.0
329.3
610.5.6

-------

0.637
.717
.328
.679
.465
.738
.517
.579

643
: 586

0
418

:692
359

.722

.489

.664
555

.761

.614
329

0.

—,._—

0.0825
.0374
.0909
.0429
.0736
.0331
.0651
.0557
.0479
.0544

0.0663
.0421
.0570
.0439
.0545
.0377
.0526
.0492
.0171
.0491
.0564
.0553
.0425
.0553
.0401
,0531
.0475
.0503
.0369
.0479
.0565
.0554

.0790

.0407

.0845

.0394

.0693

.0465

.0595

.0295

.0488

.0884
_-. .--. —

.597

.663

.549

.709

.638

.675

.655

.607
625

:515
-------

—.—

,,.’ II .,



CHARACTERISTICS OF FIVE PROPELLERS IX FLIGHT

TABLE IV

VALUES FROM THE FAIRED CURVES OF FIGURES 10 TO 14

PROPELLER 3Z2 PROPELLER 3i13

~

~-
C!e (7P 1 -~~F-

m ‘J CT

1
Cpa T

0.35 0.1047 0.0711 0.516 0.35 0.0936 ~ O. 064S 0.507
09s0 . 069S .559 .40 . 0S76 ~ .0639 .548

.:: : 0910 . 06S2 .599 . 0~17 .0627 . 5S6

.50 . 0s39 .0662 .632 : % ~ . 0[5$ ; ;;5; . :;;

.55 . 076S . 063S .662 .55 .0692

.60 .0696 .0611 . 6S4 .60 .0637 .0565 :667

. y .0623 . 05s3 69S . y .0561 .0536 . 6S0

. :! .0551 .0547
0478 .0510

~ : ;:: ; $; ; ;:3; ; pm; : :;$

. & : 0402 .0420 . 6S3 .80 .0335 .0425 .632

PROPELLER 3714 PROPELLER 3n5

+ ;

,r

- r -

r
c= CP ~nD CT CPnD ~

0.35 0.0ss9 O. 0615 0.506 0.35 0- 0S36 O. 0564 0.516
. 0S29 .0607 .546 . 40 .0777 .0556 . ~56

:: .o~71 .0597 . 5s3 . %5 .0716 .0513 -392
50
55

.O11o .05s2

.06~2 .0561
-613
.639 .55

-50
.0596
.0657

: ;::;
- 05~s

- :;;
-622

60 .0.590 .053s 660 .60 .0531
65 .052s .0511 :671 .65 .0472 .0466 :661

:70 .0459 .0478 .674 0+03 0431 .652
75 -0391 . o&12 .662 : R :0332 / : 039s .625
80 .0316 -0402 .627 .80 . 025S 0363 .578

l-.

0.30
.35
.40
.45
.50 .

. :;
65

: to
. (5

PROPELLER 3.372

c1.

0-0940
. 0s72
. 0S06
.0739
.0670
.0601
.0532
.0462
.0391
.0315

C’p

O. 0567
.0563
.0555
.0543
.0527
.0507
. 0$s3
.0453
. 0!1s
.0379

J7

0.::: I

- .-
. ais
.609
.636
.654
.664
.:ti: !

.627

.

——

-——
..-

..-

.

—.
.-

..—.. .—

—..

—–=L
.

- —.
-—

—.—


