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AERONAUTICAL SYMBOLS
1. FUNDAMENTAL AND DERIVED UNITS

Metrie English
Symbol
Unit Symbol Unit Symbol
Length_____ l Theter. (al- Wl sl gt el i m foot (or mile) - -Z___= ft. (or mi.)
Time foe s ¢ geconAc e omdV N TR S second (or hour).______ sec. (or hr.)
Horeesitrayls F weight of one kilogram ____ kg weight of one pound___| lb.
Power..2._L P Tegmafe e Sl e A0 LG e orar hor7epower ___________ hp
1V e e S T T B . p. h 10 et ST Rl ¢ SRR m. p. h.

Speed. -o--loio-oooo- {m/s ______________________ m.p. s TPLRQCH Ny N S bl £} ip:8:

2. GENERAL SYMBOCLS, ETC.

W, Weight, =mg
g, Standard acceleration of gravity =9.80665
m/s?=32.1740 ft./sec.?
7

m, Mass, =1g1

p, Density (mass per unit volume).

Standard density of dry air, 0.12497 (kg-m™
§?) at 15° C and 760 mm=0.002378 (Ib.-
ft.7% sec. )

Specific weight of “standard” air,
kg/m®=0.07651 Ib./ft.2

1.2255

mk?, Moment of inertia (indicate axis of the
radius of gyration, k, by proper sub-

seript).
S, ‘Area.
Sy, Wing area, etc.
@, = Gap;
b, Span.
¢, Chord length.
b/c, Aspect ratio.
f, Distance from C. G. to elevator hinge.
u, Coefficient of viscosity.

3. AERODYNAMICAL SYMBOLS

V, True air speed.

¢, Dynamic (or impact) pressure=é oV?
L, Lift, absolute coefficient C’L=q£s

D, Drag, absolute coefficient Cp= q%,

O, Cross-wind force, absolute coeflicient

0

Oc—_qS

R, Resultant force. (Note that these coefli-
cients are twice as large as the old co-
efficients L¢, De.)

4w, Angle of setting of wings (relative to thrust
line).

4, Angle of stabilizer setting with reference to
thrust line.

v, Dihedral angle.

pV—Z,Reynolds Number, where ! is a linear

dimension.

e. g., for a model airfoil 3 in. chord, 100
mi./hr. normal pressure, 0° C: 255,000
and at 15° C., 230,000;

or for a model of 10 cm chord 40 m/s,
corresponding numbers are 299,000 and
270,000.

(,, Center of pressure coefficient (ratio of
distance of C. P. from leading edge to
chord length).

8, Angle of stabilizer setting with reference
to lower wing, = (i;— w)-

a, Angle of attack.

Angle of downwash.
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FULL SCALE WIND TUNNEL TESTS

OF A PROPELLER WITH THE DIAMETER

CHANGED BY CUTTING OFF THE BLADE TIPS

By Donarp H. Woop

SUMMARY

Tests were conducted in order to determine how the
characteristics of a propeller are affected by cutting off
the tips. The diameter of a standard 10-foot metal
propeller was changed successively to 9 feet 6 inches, 9
feet 0 inches, 8 feet 6 inches, and 8 feet O inches. Each
propeller thus formed was tested at four pitch settings
in the Propeller Research Tunnel of the National Advisory
Committee for Aeronautics using an open cockpit fuselage
and a D—-12 engine.

A small loss in propulsive efficiency 1is indicated.
Ezxamples are given showing the application of the results
to practical problems.

INTRODUCTION

In the early days of aeronautics it was common
practice to adapt propellers to airplanes by cutting
off the tips until the desired revolutions were attained.
This procedure often led to freak designs and, of course,
at times was the wrong thing to do; but the designer
lacking test data and in many cases pressed for time
and money, found no other course possible. With
the advent of adjustable pitch metal propellers
designed by later and more reliable methods, it may
appear surprising that the practice still continues.
The explanation is that a modern propeller will not
be far wrong when initially selected, and with the
higher cost of metal over wood propellers, it is some-
times more economical for manufacturers and custom-
ers to make changes in this manner.

Since accurate measurements of the characteristics
had not previously been made, the tests described
here were conducted in the Propeller Research Tunnel
of the National Advisory Committee for Aeronautics
at Langley Field, Va., with a view to determining
quantitatively the propulsive efficiency, thrust, and
torque of a propeller as its diameter was successively
reduced. For each diameter the propeller was tested
at four blade settings.

APPARATUS

The Propeller - Research Tunnel, the balances,
torque dynamometer, and testing methods have been
described in Reference 1. The torque dynamometer

was installed in an open cockpit fuselage with a D-12
425-horsepower engine. This fuselage mounted on the
balance ready for tests is shown in Figure 1.

The propeller used, designated as No. 3792, had
adjustable aluminum alloy blades. It was furnished
by the Bureau of Aeronautics of the Navy Depart-
ment. Initially the diameter was 10 feet. The other
diameters were obtained by cutting off 3 inches from
each tip and then rounding with a circular arc tangent
to the leading and trailing edges. The upper surface
was then rounded off for about one-half inch in the
larger diameter and 1 inch as the diameter became
less and the thickness greater. The propellers thus
obtained form a series of five diameters from 10 feet
to 8 feet. The appearance of the blades is shown in
Figure 2. Figure 3 is a detail drawing of the blade
with the successive tip radii indicated. Nondimen-
sional blade form and thickness curves derived from
the drawing dimensions are given in Figure 4. Each
diameter propeller was tested at pitch settings of 12,
17, 23, and 28 degrees at 0.75 of the radius. The
resulting pitch distributions are plotted in Figure 5.
The usual washout of pitch near the hub is to be noted
and also the small differences in pitch distribution for
the different diameters.

METHODS

The torque as measured is the net torque on the
engine bearers. The engine was entirely inclosed in
cowling which was supported free of the dynamometer.
Consequently no correction for torque due to the
slipstream is required and the torque as read is used
in the computation of coefficients.

The resultant horizontal force of the propeller-body
combination, which may be either a thrust or a drag,
was measured on the regular thrust balance (Refer-
ence 1). This resultant force B may be considered as
made up of the three horizontal components—

T =the thrust of the propeller operating in front
of the body (the tension in the crank-
shaft).

"D=the drag of the airplane or fuselage alone
(without the propeller) at the same air
3
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This propulsive efficiency includes the increase in
drag of all parts of the airplane (in this case the fuse-
| lage) affected by the slipstream, and also the effect of
the body interference on the propeller thrust and

\
power.

velocity and density, that is, the same |
dynamic pressure q.

AD=the increase in drag of the fuselage with
propeller, due to the slipstream.

F16URE 1.—Fuselage mounted for tests

Then R=T—D—AD

To obtain the propulsive efficiency, which includes
any propeller-body interference, an effective thrust is

1) RESULTS

The observed data are given in Table I with the
standard nondimensional coefficients computed from

used which is defined as
Effective thrust=7T—AD

or from (1) =R+ D

The propulsive efficiency, then, is the ratio of the
useful power to the input power, or

Propulsive _ effective thrust X velocity of advance
efficiency input power

them.

Pt effective thrust
= on?DF

_input power

CP pn3D5

_effective thrust X velocity of advance
e input power
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where D is the propeller diameter and n the revolu-

tions per unit time. The coefficients for each diameter

: ; . 1 :
and pitch setting were plotted against o Typical
examples of these plots are given in Figures 6 to 9,
inclusive. The coefficients read from the faired curves

at even values of WD) e given in Table II.

a3
2ot
where V' is the velocity of advance and P represents
the power absorbed by the propeller. Propellers
operating at the same value of Cs are operating under
like conditions of power, velocity, and revolutions,
and can be fairly compared. Figure 27 gives the en-

FIGURE 2.—Propeller series of five diameters

Figures 10 to 21, inclusive, give the thrust coeffi-
cient, power coefficient, and propulsive efficiency
curves for the different diameters for comparison.
The curves for one pitch setting for all the diameters
are plotted on the same sheet.

In Figures 22 to 26, inclusive, the values of propul-
! ' %4 : !
sive efficiency and oD e plotted against the coefficient

velope of the efficiency curves of Figures 22 to 26,
inclusive, and also the ﬁ‘[/) for maximum efficiency
plotted against the coefficient Cs.

DISCUSSION

When the diameter of a propeller is reduced in the
manner described, changes in plan form and thickness
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FIGURE 3.—Detail drawing with the successive tip radii indicated
For ordinates see table, page 16.
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result. (Fig. 4.) The blade width becomes more
nearly uniform from hub to tip as the diameter is de-
creased. It is, therefore, impossible to attribute the
change in characteristics entirely to any one of the
variables, body interference, plan form, or thickness.
Tests previously reported (Reference 2) were made
with the diameter as the only variable and an approxi-
mation can be made as to how much of the change in
body interference is due to change in the relative diam-
eter of propeller and body only.

First considering all the propellers at the same pitch,
it appears from Figures 18 to 21, inclusive, that each
decrease of diameter causes a corresponding drop in
maximum efficiency. The 20 per cent change in diam-

1.0
i I e o e
.6 /%>< 1.6
2 \ \23° : i
4 / \ X4
7/ T I
2 /A X/ oo Al
7’ 12°at.75 R \L1777\ '
0 )( o 1.0
/170 v
= / .8 =77
nD |_1/2°at.75 R
6
4
2
O A R R TR R Y R
Cs

FIGURE 26.—Propeller No. 3792. Diameter, 8 feet

eter from 10 feet to 8 feet results in about 6 per cent
drop in maximum efficiency. The indications are
(Reference 2) that about 2% per cent of this is due to
increase of body interference caused by the relatively
larger body, the remainder, 3% per cent, to change of
plan form and thickness. There is some lack of uni-
formity in the curves in that there are slight shifts in

the 7% for maximum efficiency, but these are within

practical limits and the experimental error.

As is to be expected from an increase of blade width
near the tip and thickness near the hub, large increases
of thrust coefficients and power coefficients are noted,

(Figs. 10 to 17, inclusive). At the 7% for maximum

efficiency the thrust coefficient is 51 per cent higher

for the 8-foot diameter than for the 10-foot diameter.
Likewise, the power coefficient is 60 per cent higher.
At the lowest pitch setting (12°) the thrust coefficient
is 33 per cent higher and power coefficient 56 per cent
higher. The results are in agreement with those of
Reference 3, although the differences are greater due
to the wider range of thicknesses and blade widths in
these tests.

However, it is usually the problem to find the pro-
peller for a given engine power, revolutions and for-
ward velocity. In this case the coefficient Cg con-
necting these variables is very useful. The value of
Uy is fixed at the start for a given case, and from the
diagrams, Figures 22 to 26, inclusive, the efficiency is

/.0
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2
| o
0 4 TR =R G R O R
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FIGURE 27
determined. The pitch setting required is obtained

by interpolation between the settings plotted.

The application of these diagrams may be best illus-
trated by means of examples.

Example I:

An airplane with an engine developing 425 horse-
power at 1,900 revolutions per minute flies at 150
miles per hour. A 10-foot propeller similar to No.
3792 is available. Should it be cut off and what will
be the resulting efficiency?

; O
We have Cs= Pr?

Inserting the values from the problem and con-
verting to consistent units:
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From the lower curves of Figure 22 at Cs=1.394 and
V . : ; : !
D =0.695, by interpolation the pitch setting required
is found to be 19 degrees. At this setting and

=1.394 the efficiency is found to be .795 from the
upper curves.

The best efficiency at this Cs is .805 at 22 degrees
setting. Referring to the lower curves at this setting

and Cs, % =(.745.

Solving for D

220
D= 317X 0.745 =9.34 feet.
For best results then, a propeller geometrically similar
to No. 3792, but 9.34 feet in diameter should be used.
The difference between this and 10 feet suggests the
possibility of advantage by cutting off the propeller.

From Figure 23, which applies to a propeller cut to
9.5 feet, at C¢ 1.394 as before and now

\% 220

T o T
the efficiency is found to be 0.785 at 21° setting.
This is 1 per cent less than the 0.795 efficiency for
the 10-foot propeller. Therefore, the 10-foot diam-
eter propeller set at 19° is better than the cut-down
propeller. If the best propeller (9.34 feet at 22°)
efficiency is corrected for increased body interference,
using values from Reference 2, the efficiency is
0.805—0.008=0.797. The 10-foot diameter propeller
at hand is practically ideal for the purpose and should
not be cut.

Example II:

An airplane fitted with an engine developing 300
horsepower at 2,000 revolutions per minute flies at
130 miles per hour. How should a 10-foot diameter
propeller be cut to adapt it to the airplane?

[0.002378 % <130 ><Ei8
We have C’s=i/ 2000

5

—1.268
300><550><< o
88
d bt ——IBOXGO . Gisre
oLt nD ~ 2000 EETATT
—60—X10

From the diagrams, Figure 22, the propeller will have
an efficiency of 0.750 at 14.5° setting. The best pro-

peller would have an efficiency of 0.79 at a n_Vl‘) of 0.66

with a diameter of 8.65 feet and a pitch setting of 20°.
Correcting for body interference as before, the effi-
ciency becomes 0.790 —0.017 =0.773.

From the diagrams, Figure 25, for propellers cut to
8.5 feet diameter at Os=1.268 and

W 191 i

nD BB ANEE
we find the efficiency to be 0.760 at a setting of 18.5°.
Since the diameter is not critical, a 20 per cent change
causing only 2% per cent change of efficiency, it is
sufficient to use this diameter. In fact, if the dia-
grams, Figure 27, for 8-foot diameter propellers are
used in the same way, the efficiency drops to 0.74.
The diagrams, Figure 24, for 9-foot diameter propellers
give an efficiency of 0.76, the same as the 8.5-foot
diameter.

For this application we may use the 10-foot diameter
propeller cut down to 8.5 feet and gain about 1 per
cent in efficiency. This propeller will be only (0.773
—0.76 =0.013) 1.3 per cent less efficient than the best
propeller, one of 8.65-foot diameter geometrically
similar to the 10-foot diameter.

Example III:

An airplane is equipped with a 600-horsepower
engine turning at 2,400 revolutions per minute. The
estimated speed of the airplane is 180 miles per hour.
How should a 10-foot diameter propeller be cut to
adapt it to the airplane? |

; 000‘)378><(180><§(8)
(Gl= Sa00%~ — 1419
600><550><<
88
and v 180/(69 afs =0.660
nD "~ 2400 R 2R T e
el

Figure 22 indicates that the propeller will have an
efficiency of 0.765 at 16.5° setting.
If we cut the propeller to 8 feet the diagrams, Figure

26, apply.
Os=1.419 as before.

V264
nD  40X8
Efficiency =0.76 at 23° setting.

=0.825.

It appears that the cut-down propeller is practically
as efficient as the 10-foot propeller.

It is possible to select another propeller which, at
first sight, is better than either of the above. From
the diagram, as in previous examples, we find that a
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propeller 8.7 feet in diameter geometrically similar to
the 10-foot propeller would have an efficiency of 0.805
when set at 22.5°.  When corrected for increased body
interference the efficiency is (0.805—0.019)=0.796.

There is another factor, however, not covered by
the above charts which must be taken into account.
Tests, soon to be published, have shown that above
1,000 feet per second tip speed the efficiency falls off.
The tip speeds follow:

10 feet diameter 7X 10 X 40=1,258 feet per second.

8.7 feet diameter wX 8.7 X40=1,093 feet per second.

8 feet diameter 7X 8 X40=1,008 feet per second.

The efficiencies computed for the 10-foot and 8.7-
foot diameter propellers will not be realized in practice.
The 8-foot diameter propeller, therefore, represents
about the best propeller for the application.

‘When propellers are operating at high tip speeds the
increased body interference and adverse effects of
thickness and plan form of cut-off propellers are less
than the tip-speed losses and a net gain in efficiency
will result if a smaller diameter is used to reduce the
tip speed.

CONCLUSION

1. Changes of 20 per cent in the diameter of a 10-
foot propeller due to cutting off the tips result in a loss
of about 6 per cent in maximum propulsive efficiency
at the same pitch setting.

2. The drop in efficiency is accompanied by increases
of from 30 to 50 per cent in thrust coefficient and from
56 to 60 per cent in power coefficient.

3. A propeller adapted to a given engine and .air-
plane by cutting off the tips will only be slightly less
efficient than a specially designed propeller.

4. The practice of cutting off propellers is justified
by these tests.

LANGLEY MEMORIAL AERONAUTICAL LLABORATORY,
NarroNnaL Apvisory COMMITTEE FOR AERONAU-
TIcs, LANGLEY, VA., December 10, 1929.
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Ordinates of sections at various radii for propeller blade per draw-
ing, Figure 3

Stations in per | 42”r | 48" r | 54’ r | 57 r
cent chord upper | upper | upper | upper

0.19 . 14 . 10

.27 .20 .14 11
36 .27 .18 14
43 33 .22 17
45 .34 .23 18
45 .34 .23 18
43 .33 .22 17
40 .30 .20 16
34 .26 LT 13
25 19 .13 10
16 12 .08 06
05 .03 .02 02
........ 03 .02 01

6.70 5.22 3.33 2.25

l The chord is divided into 10 equal parts, or stations, with the one at the leading
edge subdivided into halves and quarters,
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TABLE I.—OBSERVED TEST DATA
Propeller No. 3792. Diameter, 10 feet

SET AT 12° AT 0.75 R.

Propeller No. 83792. Diameter, 10 feet

SET AT 23° AT 0.75 R.

»
Vv N T Vv |4 N T 174
P |m.p.hrp.m| bt | 1b. Gz Cz8lN =5 z P |m.p.hr.p.m.|Ibft | Ib £x A M i
0. 002278 86.0 1, 805 651 705 | 0.0343 | 0.0199 | 0.419 [ 0.722 0. 002247 86.0 | 1,335 990 781 0.0722 | 0. 0560
. 002278 86.2 | 1,810 655 712 . 0344 . 0198 .419 . 726 . 002247 84.5 1,325 987 782 L0714 . 0565
. 002278 83.8 | 1,495 337 316 . 0224 . 0150 .493 .736 . 002247 88.6 | 1,345 991 775 . 0689 . 0551
. 002275 88.5 1, 820 637 674 . 0322 . 0191 .428 . 720 . 002247 88. 6 1, 340 9%9 770 . 0688 . 0552
. 002275 88. 6 1,830 639 679 . 0321 . 0190 .426 . 720 . 002236 92.1 1, 340 991 763 . 0685 . 0559
. 002267 86.9 1, 530 337 310 . 0210 . 0143 . 499 . 731 . 002236 91.6 | 1,340 988 758 . 0681 . 0556
. 002267 91.2 [ 1,805 598 608 . 0297 . 0183 444 . 719 . 002236 94.4 | 1,360 991 749 . 0653 . 0544
. 002267 91.8 | 1,805 599 621 . 0303 . 0183 . 447 . 740 . 002236 94.4 | 1,355 989 750 . 0659 . 0544
. 002267 94.7 | 1,825 597 607 . 0290 . 0179 . 456 . 739 .002233 | 105.2 | 1,365 996 718 . 0621 . 0540 |
. 002267 95.0 1,825 595 604 . 0288 . 0179 .458 . 735 . 002233 104.4 | 1,360 991 715 . 0624 . 0544 |
. 002265 83.0 | 1,800 670 743 . 0364 . 0206 . 406 SLT . 002226 103. 6 1, 295 836 583 . 0562 . 0505
. 002265 83.5 | 1,800 672 745 . 0365 . 0206 . 408 .724 .002226 | 104.0 | 1,225 736 501 . 0540 . 0499
. 002265 79.4 1, 480 357 358 . 0260 . 0162 .472 . 755 . 002226 | 102.6 1,170 624 405 . 0479 . 0462
. 002265 80.0 | 1,820 707 802 . 0384 . 0214 . 387 . 695 .002226 | 103.2 | 1,100 505 316 . 0421 . 0424
. 002265 80.4 | 1,820 707 799 . 0383 . 0214 . 389 . 696 .002226 | 102.1 | 1,040 414 247 . 0369 . 0389
. 002265 7.2 | 1,600 378 383 . 0270 . 0167 . 453 . 730 . 002226 101. 6 965 300 162 . 0281 . 0324
002265 77.2 | 1,795 706 816 . 0401 . 0219 .379 . 694 . 002226 | 101.6 900 213 100 . 0199 . 0267
002265 78.1 1, 815 709 813 . 0392 . 0214 . 379 . 694 . 002226 | 101.6 825 118 42 L0099 |- .0176
002265 74.8 1, 480 388 404 . 0292 L0176 . 445 . 735 .002218 | 102.3 780 47 —2 | —. 0005 . 0078
002258 73.4 | 1,810 736 871 . 0425 . 0226 . 356 . 669 .002218 | 102.3 770 30 —15 | —. 0041 . 0051
002258 74.2 | 1,815 737 871 . 0422 . 0224 . 360 679 . 002224 82.4 | 1,300 993 802 . 0766 . 0598
002261 68.3 | 1,490 405 443 . 0317 0182 .403 .702 . 002224 81.4 | 1,300 089 797 . 0763 . 0595
002261 65. 6 1, 800 771 960 L0471 . 0237 .321 . 639 . 002224 79.2 1, 305 987 804 . 0763 . 0589
002261 62.8 | 1,805 775 982 . 0480 . 0237 . 306 . 620 . 002227 79.0 | 1,305 989 802 . 0761 . 0589
002261 61.4 1,495 464 556 . 0396 . 0207 . 361 . 690 . 002227 73.8 1, 305 989 777 . 0736 . 0589
002264 61.7 | 1,800 789 | 1,007 . 0493 . 0242 . 302 .615 . 002227 b G TN T 986 781 . 0737 . 0582
002264 61.0 | 1,805 792 | 1,017 . 0495 . 0242 . 298 . 610 . 002230 70.2 | 1,305 088 832 . 0789 . 0588
002264 58. 2 1, 520 496 620 . 0426 . 0214 .337 L671 . 002230 69.2 | 1,310 987 824 L0775 . 0582
002264 | 56.3 | 1,810 824 | 1,088 . 0526 . 0251 . 274 . 574 . 002230 62.9 | 1,310 991 843 . 0794 . 0586
002264 56. 8 1, 810 826 1, 084 . 0525 . 0252 . 276 . 575 . 002230 63. 5 1, 300 987 842 . 0805 . 0591
002264 49.4 | 1,480 480 641 . 0465 . 0218 .24 . 628 . 002233 56.4 | 1,310 991 851 . 0801 . 0586
002270 24.9 | 1,810 871 1, 289 . 0624 . 0264 <121 . 286 . 002233 53.2 | 1,300 987 836 . 0799 . 0591
002270 27.1| 1,810 874 | 1,296 . 0626 . 0266 .132 . 310 . 002239 21.6 | 1,240 979 764 . 0801 . 0647
. 002270 22.4 | 1,480 518 875 . 0635 L0235 .133 . 360 . 002239 22,2 | 1,240 981 764 . 0801 . 0647
. 002281 103.8 | 1,745 426 372 . 0192 . 0138 7.
002281 103. 2 1, 660 324 249 0142 0116
002281 | 102.6 | 1,535 226 131 0087 0095
002281 | 102.0 | 1,450 150 48 0036 0070
. 002281 101.7 | 1,370 92 —15 . 0012 . 0048 5
.002281 | 101.5 | 1,270 31 —84 . 0082 . 0019 (R

Propeller No. 3792. Diameter, 10 feet

SET AT 28° AT 0.75 Rs

Propeller No. 3792. Diameter, 10 feet

SET AT 17° AT 0.75 R.

O S S T P T e e e e R S e AT AR N e ey R AT R Rl

N T \4 14 N an v
R m. ‘p, h.r.p.m.| 1b.ft. | 1b. Cr Cr nD 7 g m. p. h.r.p.m.| Ib. ft. | Ib. or Cr D n
0.002361 86.6 | 1,660 | 1,052 | 1,006 | 0.0556 | 0.0365 | 0.459 | 0.700 0.002371 | 84.2 | 1,120 | 1,019 646 | 0.0782 | 0.0772 | 0.662 | 0.670
002361 | 87.3 | 1,650 | 1,048 | 1,004 | .0561 | .0368 | .465| .709 .002371 | 83.6 | 1,110 | 1,009 644 | .0793 | .0779 | .663 | .675
002361 | 88.8 | 1,660 | 1,048 998 | .0553 | .0364| 470 | .715 .002371 | 87.2| 1,140 | 1,018 645 | .0753 0746 | .673 | .679
002353 | 89.7 | 1,660 | 1,048 901 | .0551 [ .0364| .475( .720 .002371 | 88.4 | 1,130 | 1,012 642 [ . 0764 0756 [ .688 [ .695
002353 | 91.4 | 1,660 | 1,051 984 [ .0547 | .0366 | .486 727 .002368 | 90.6 | 1,140 | 1,016 644 | .0752 | .0743 | .699 | .707
002353 92.1 | 1,660 | 1,049 982 | .0546 . 0366 .488 729 . 002368 90.5 | 1,125 | 1,013 641 . 0771 .0763 | .707 - 715
002353 | 94.8 | 1,680 | 1,050 970 | .0525 | .0358 | .496 727 -002360 | 93.4 | 1,145 | 1,015 639 | .0742 | .0740 | .717 719
. 002353 95.2 | 1,680 | 1,049 963 . 0521 . 0356 .499 . 730 . 002360 93.8 | 1,145 | 1,014 634 . 0736 . 0740 . 721 .718
002339 | 103.8 | 1,720 | 1,047 923 | .0481 L0342 | .530 | .745 .002357 | 103.3 | 1,150 | 1,016 618 [ .0714 | .0735 | .791( .769
002339 103. 6 1,720 1,047 923 . 0481 . 0342 . 530 .745 . 002357 [ 102. 5 1, 150 1, 015 614 . 0710 . 0735 . 785 . 758
002339 | 103.5 | 1,660 927 824 | .0461| .0325| .549| .779 [y 002354 | 102.1 | 1,115 940 565 | .0695 0726 | .805 | .771
002339 | 102.9 | 1,630 850 738 | .0427 ] .0310| .555| .765 | .002354 | 102.4 | 1,050 824 487 | .0876 | .0718 | .858 | .808
002339 | 102.8 | 1,550 729 618 | .0396 | .0293| .583| .786 | - 002346 1 101.7 | 1,000 681 386 [ . 0592 0656 ( .805 | .807
002339 | ~102.8 | 1,500 652 541 | .0371| .0281| .602| .795 | .002349 | 101.4 950 612 334 | .0567 | .0653 | .940 | .816
002339 | 102.4 | 1,450 522 440 | .0322 | .0254 | .621| .786 | .002349 | 1014 900 518 270 [ .0511 | .0615| .992| .825
002339 | 101.8 5| .0248| .639| .785 | .002349 | 10L5 840 406 201 | .0437 | .0553 | 1.063 | .840
002333 | 102.5 0228 .667 | .795 002349 | 101.2 800 340 161 [ .0385 | .0511 | 1.115( .840
002333 | 101.4 .0213 | .686 | .776 002349 | 100.7 750 261 112 .0305 | .0446 [ 1.181 | .807
002333 101.2 0180 | (721 | 753 [ .002349 | 100.5 710 193 72, 02191 V0368 ) | 1948 ] | 741
002333 | 101.6 .0163 | .756 | .705 | .002349 | 100.6 650 96 23| .0083 ( .0219| 1.360| .517
002333 | 101.6 S0115 [ 8101 .573 002349 | 100. 6 600 14| =17 | —.0072 | .0037 | 1.475 |--——___
002333 | 100.8 .0086 | .845 | .361 002349 | 80.7 | 1,130 | 1,013 648 [ .0778 | .0761 | .628 | .642
002333 | 101.0 W06 = SRS I T A, 002349 | 79.3 | 1,130 ! 1,012 643! .0771| .0761! .617 | .625
002333 | 101.0 ROD12Y B 0o | Ae s s 002358 | 77.3| 1,120 1,014 645 | .0785 | .0777 | .6 .615
002339 | 82.4 .0378 | .441 | .680 002358 | 77.3 | 1,120 | 1,012 643 | .0783 | .0775| .608 | .615
002339 | 82.4 .0378 | .444 | .694 002361 | 74.0 | 1,110 | 1,012 643 | .0795 | .0786 | .587 | .594
002342 | 78.3 L0378 | .422| .678 002361 | 72.8 | 1,105 [ 1,008 638 | .0796 | .0789 | .580 | .586
002342 | 78.3 .0378 | .422| .672 002361 | 71.0| 1,110 [ 1,014 641 | .0793 | .0790 | .563 565
002342 | 78.3 0382 | .404 | .660 002361 | 70.7 | 1,110 | 1,012 637 | .0789 | .0786 [ .560 562
002342 | 74.4 L0382 | .405 | .659 002352 | 66.4 | 1,100 | 1,017 638 | .0807 | .0806 | .530 | .531
.002345 | 74.5 .0395 | .386 | .641 002352 |  64.0 | 1,095 [ 1,010 632 | .0808 | .0810( .514 513
.002345 | 70.2 .0392 | .390 | .650 ( | .002355 | 62.2| 1,090 | 1,014 631 .0813| .0822( .502| .496
002345 | 70.8 .0395 | .353 | .606 002355 | 58.3 | 1,000 [ 1,010 622 | .0802| .0818 | .471 462
.002345 | 64.1 L0392 | .362 | .622 002358 | 56.0 | 1,070 | 1,012 619 | .0825 | .0846 460 | .449
002340 | 65.7 L0397 | .340 596 | | .002358 | 53.4 | 1,070 | 1,009 609 | .0814 | .0844 | .439 | .424
002340 | 61.6 .0398 | .338( .505 | | .002362 | 19.6 | 1,n25 997 585 | .0840 | .0907 | .168| .158
002340 | 61.0 . 0402 ; l 002362 | 20.7 | 1,020 992 582 | .0853 | .0911 | .179 | .168
1002340 | 54.9 0405 |
002346 | 53.4 , 0410 |
.002346 | 26.0 L0410
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TABLE I.—OBSERVED TEST DATA—Continued

Propeller No. 3792. Diameter, 9 feet 6 inches
SET AT 12° AT 0.75 R.

% N Q 7 v
?  |m.p h|r.p.m.| b gt | 1b. Cr ek W 1

0.002369 | 86.3 | 1,890 653 718 | 0.0375 | 0.0225 | 0.423 | 0.705

002369 | 83.5 | 1,890 657 742 | .0388 | .0227 | .400 | .899

002369 | 82.2 | 1,600 375 374 | .0273 | .0181

002366 | 89.1| 1,900 651 700 | 0366 | .0223

002366 | 83.1 | 1,900 651 714 | 20369 | .0223

002358 | 89.1 | 1,900 632 688 | .0358 | .0217

002358 | 89.2 | 1,900 632 636 | .0357 | .0217

002358 | 102.1 | 1,900 489 | 457/ .0239 | .0169

002340 | 102.4 [ 1,895 488 |  460'| .0242 | .0169

002340 | 83.6 [ 1,910 638 783 | .0404 | .0234

002352 | 83.6 | 1,915 692 786 | .0403 | .0234

002352 | 81.3 | 1,595 366 | 369-| .0273 | .0179

002352 | 80.4 | 1,900 707 827 | .0431 | 0244

002352 | 80.7 | 1,900 707 824 | 10429 [ 0244

002352 |  78.0 [ 1,590 390 | 407 | .0303 | .0192

002352 | 57.8 | 1,900 724 866 | 0450 | .0249

002355 | 76.9 | 1,900 72 865 | .0450 [ .0250

002355 | 74.7 | 1,580 403 437 [ 10329 | .0200

002355 | 73.8 | 1,900 747 905 | 0471 | .0256

002355 | 75.3 | 1,905 751 904 | .0467 | .0256

002355 | -~ 73.5 | 1,595 417 461 | .0340 | .0203

002355 | 71.9 [ 1,910 764 940 | .0485 | 0261

002347 | 74.6 | 1,910 762 | 924 | .0476 | .0260

002347 | 73.0 | 1,560 403 | 438 | .0339 | .0206

002347 | 67.6 | 1,900 776 | 985 | .0513 | .0267

002350 | 67.0 | 1,900 774 987 | .0515 [ .0266

002350 | 63.4 | 1,600 466 562 | .0413 | .0226

002350 58.0 | 1,800 787 | 1,066 . 0561 0274

002350 | 67.4 | 1,900 787 999 | 0520 [ .0271

002350 | 56.4 | 1,570 483 | 613 0467 | .0244

002350 | 26.2 | 1,900 899 | 1,383 | .0719 | .0308

002359 | 26.3 | 1,900 | 900 | 1,372 | .0713 | .0309

002359 | 22.3 | 1,610 576 | 995 | .0720 | .0276

002343 | 100.6 | 1,800 416 | 375 | .0218 | .0160

002343 | 100.7 | 1,720 346 |- 285 | .0182| .0146

002343 | 100.7 | 1,610 263 186 | .0135 | .0126

002343 | 100.5 | 1,510 178 85| .0070 | .0097

002343 | 100.1 | 1,390 91 | —15| —.0014 | .0058

002343 | 100.0 | 1,310 58| —52 | —.0057 | .0042

Propeller No. 3792. Diameter, 9 feet 6 inches
SET AT 17° AT 0.75 R.
v N 7 c c Vv
P m. p. h.|r.p.m.| 1b.ft. | 1b. r & nD &

0.002331 | 82.4 | 1,735 | 1,064 [ 1,061 | 0.0669 | 0.0436 | 0.440 [ 0.675

002331 | 83.4| 1,730 | 1,042 | 1,054 | .0668 | .0436 | .446 | .684

002328 | 89.1| 1,760 | 1,030 | 1,022 [ .0627 | .0420 | .469 | .700

002328 | 91.2 | 1,755 | 1,035 | 1,013 [ .0625 | .0422 | .481 713

002328 | 92.2 | 1,770 | 1,038 | 1,014 | .0615| .0416| .482 | .713

002328 | 93:3 | 1,780 | 1,038 | 1,002 | .0600 | .0412 | .486 | .708

002320 | 97.7 | 1,795 | 1,039 | 980 | .0579 | .0406 | .504 | .718

002320 | ~96.5 | 1,785 | 1,038 | 986 | .0590 | .0411 | .501 | .720

002314 | 106.8 | 1,840 | 1,034 939 | 0530 | .0386 | - .537 | .737

002314 | 106.0 | 1,840 | 1,032:( 937 | .0520 | .0386 | .533 | .730

002314 | 105.2 | 1,750 848 748 | .0467 | .0350 | .557 | .744

002307 | 105.6 | 1,750 850 760 | .0475 | .0352 | .557 754

002307 | 105.3 | 1,650 709 611 [ .0430 | .0330 [ 501 770

002307 | 105.3 | 1,650 709 611 .0430 [ .0330 | .501| .770

002307 | 104.2 [ 1,550 575 473 | .0377 | .0303

002307 | 104.1 | 1,555 577 471 | .0373 | .0302

002302 | 103.5 | 1,450 429 331 .0302 | .0259

002302 | 103.5 | 1,450 430 | 333 | .0304 | .0260

002302 | 103.6 | 1,350 324 226 | .0238 [ .0226

002310 | 103.4 | 1,350 324 208 [ 0239 | .0225

002310 | 103.3 | 1,260 231 137 | .0165 | .0184

002302 | 102.7 | 1,150 115 46 | .0066 | .0110

002302 | 102.2 | 1,050 52| —19 | —.0033 [ .0059

002302 | 102.5 | 1,025 27 | —38 | —.0069 | .0032

002311 | 78.8 | 1,740 | 1,043 | 1,082 | .0684 | .0436

002311 | 80.4 | 1,740 | 1,039 | 1,068 | .067 0434

002311 | 73.8| 1,740 | 1,045 | 1,103 | .0697 | .0437

002311 | 76.3 | 1,720 | 1,039 | 1,089 | .0705 | .0444

002314 | ~71.6,| 1,710 [ 1,043 | 1,125 | .0734 | .0451

002314 | 73.3"| 1,710 | 1,040 | 1,106 | .0722 | .0450

002317 | - 61.7 | 1,705 | 1,045 | 1,189 0780 | . 0454

002317 | 64.2 | 1,705 | 1,041 | 1,165 | .0765 | .0452

002317 | 59.7 | 1,705 | 1,045 | 1,203 | .0790 | .0454 -

002317 | *62.2 | 1,705 | 1,041 | 1,181 | .0775 0452 g

002323 | 25.8 | 1,680 | 1,046 | 1,852 | .0911 | .0466 | .142| .278

002323 | 27.3 | 1,630 | 1,042 | 1,357 | .0913| .0465| .150| .206

Propeller No. 3792. Diameter, 9 feet 6 inches

SET AT 23° AT 0.75 R.

14 N Q 7 \4
P |m.p.h/r.p.m.| b1t | Ib. Cr CriliN =5 n
0.002303 | 85.8 | 1,420 | 1,024 | 845 | 0.0806 | 0.0644 | 0.560 | 0.7(1
002303 | 88.8 | 1,410 [ 1,022 | 827 | .0799 | .0652 | .58 | .715
002300 | 93.0 | 1,420 [ 1,024 | 810 | .0774 | .0645 | .606 | .727
002300 | 94.2 | 1,415 | 1,020 | 803 0770 | .0649 | .616 | .731
002297 | 102.5 | 1,440 | 1,012 | 761 0709 | .0623 | .660 | .751
002297 | 102.6 | 1,440 | 1,010 | 759 | .0706 | .0620 | .660 | .752
002297 | 104.0 | 1,375 | 879 | 640 | .0652| .0592 | .700 | .771
002286 | 104.5 | 1,380 | 881 641 0651 | .0593 T
002286 | 103.5 | 1,350 | 837 | 605| .0641| .0388 | .710| .774
002286 | 103.9 | 1,350 | 837 | 605 | .0641| .0588 | .714| .778
002286 | 103.8 | 1,280 | 728 | 507 0599 | .0568 | .751 | . .792
002289 | 103.4 | 1,280 | 728 | 507 0599 | .0568 | .749 | .790
002289 | 102:7 | 1,200 579 | 378 | .0507 | .0514 | .791| .781
002289 | 102.4 | 1,200 | 583 385 | .0514 | .0518 | .790 | .783
002289 | 102.2 | 1,120 | 481 308 | .0475 | .0489 | .846 | .822
002289 | 102.6 | 1,130 | 481 309 | .0468 | .0485 [ .840 | .811
002282 | 101.9 | 1,050 | 364 214'| .0375| .o424 | .897| .795
002282 | 101.8 | 1,050 | 364 215 .0377 | .0424 | .896 | .798
.002282 | 102.7 | 990 269 147 | .0200 | .0351 960 | 794
.002282 | 1026 | 990 | 269 146 | 0288 | 0351 960 | .788
002282 | 102.1 930 | 204 99 | .0222 | .0301| 1.019 ! .750
002282 | 102.3 | 925 199 97 | .0219 | .0297 | 1.028 | .757
002282 | 101.5 | 870 134 54 0138 | .0227 | 1.081 | .659
002282 | 101.2 | 800 39 —81| —:0024 |- .0077 | 1172 |---oiii.
002282 [ 101.0 | 770 32| —14|—.0045| .0068 ( 1.216 |---____-
002291 | 82.0 | 1,400 | 1,032 | 865 | .0853 | .0674 543 | .687
002201 | 79.5| 1,300 | 1.022| 869 | .0868 | .0678 | .530 | .679
002201 | 79.2 | 1,395 | 1,028 | 875 | .0869 | .0675 | .526| .677
002201 | 79.7 | 1,395 | 1,027 | 80| .0864 | .0672| .530 | .680
002201 | 75.3 | 1,400 | 1,031 808 | .0885 | .0671 498 | 656
002291 | 76.4 | 1,395 | 1,027 | 890 | .0883 | .0673 507 | 665
002294 | 65.0 | 1,300 | 1,029 | 934 | .0922 | .0678 | .434 | .591
002294 | 67.4 | 1,300 | 1,028 [ 920 | .0919 | .0678 | .449 | .609
002297 | 60.3 | 1,390 | 1,032 | 947 | .0945 | .0683 | .402 | .556
002297 | 62.8 | 1,300 | 1,028 | 930 | .0927 | -0676 | .419 | .575
002307 | 22.0 | 1,305 | 1,022 | 849 | .0955 | .0759 157 | 197
002307 | 24.9 | 1,300 | 1,018 | 859 [ ~.0975 | .0765 177|228
002307 | 20.6 | 1,310 | 1,024 | 855 | .0956 | .0757 146 | .184
Propeller No. 3792. Diameter, 9 feet 6 inches
SET AT 28° AT 0.75 R.
1% N 7 v
P m.ph|rp.m.|1b Tt | Ib. Gz CRl U
0.002326 | 84.4 | 1,180 | 1,014 | 679 | 0.0926 | 0.0915 | 0.662 | 0.670
.002326 | 83.5| 1,170 | 1,007 | 675 | .0937 | .0925 [ .661 | .660
.002326 | 86.4 | 1,200 | 1,012 | 678 | .0895 | .0885 | .666 | .673
.002326 | 87.0 | 1,190 | 1,004 | 673 | .0904 | .0892 | .677 | .685
2002316 | 90.3 | 1,195 | 1,000 | 676 [ .0905 | .0894 00 | 709
2002316 | 91.0 | 1,185 | 1,005 | 668 [ .0908 | .0904 71| .715
.002316 | 93.6 | 1,200 | 1,015 | 669 | .0887 | .0891 el
.002316 | 94.0 [ 1,200 | 1,009 | 662 | .0878 | .0886 | .725| .78
.002316 | 96.5 | 1,215 | 1,012 | 663 | .0857 | .0864 736 | .731
.002313 | 96.8 | 1,200 | 1,004 657 | 087 .0880 | .747 | .741
.002313 | 103.1 | 1,225 | 1,008 | 641 0818 [ .0849 | .780 | .751
.002313 | 102.6 | 1,210 | 1,002 | 640 [ .0836 | .0864 785 | 750
.002313 | 102.6 | 1,160 | 912 570 | .0810 | .0857 | .819 | .773
.002305 | 102.6 | 1,160 | 912 | 573 | .0816 | .0860 | .819 | .776
.002305 | 101.8 | 1,105 | 808 [ 493 0775 | .0838 | .853 | .789
.002305 | 102.2 | 1,105| 810 | 495 .0775 | .0840 | .857 | .790
.002305 | 101.9 [ 1,050 | 677 | 393 0684 | .0779 | .898 | .788
.002305 | 101.9 | 1,050 | 677 | 399 | .0695 | .0779 [ .898 | .80l
-002305 | 101.4 | 1,000 | 604 344 0659 | .0765 | .940 | .809
.002305 | 101.2 | 1,000 | 606 | 344 0650 | .0768 | .937 | .804
.002305 | 101.2 | 960 | 543 | 298 | .0620 | .0747 977 | .810
002305 | 101.7 | 960 | 544 | 302| .0628 | .0749 | .981 | .824
.002305 | 101. 1 900 | 433 298 | .0540 | .0678 | 1.040 | .829
-002305 | 101.1 855 | 344 171 0448 | 0596 | 1.095 | .822
2002208 | 100.5 | 795 | 246 10| .0335) .0495| 1170 791
.002208 | 101.0 [ 760 | 215 89 | .0206 | .0473 | 1.230 | .769
2002298 | 100.8 | 715 148 54 | .0203 | .0369 | 1.303 717
2002298 | 100.3 650 57 4 0018 | .0172 | 1.430 151
.002208 | 100.8 | 615 6| —20|—.0102| .0020| 1.516 -________
2002307 | 81.1| 1,188 | 1,009 | 678 | .0934 | .0918 637 | .648
2002307 | 80.6 | 1,180 | 1,008 | 675 | .0920 | .0018 | .632 | .639
.002307 | 77.6 | 1,180 | 1,005 | 676 | .0930 | .0915| .609 | .618
.002307 | 76.4 | 1,180 | 999 | 671 0924 | 0906 | .600 [ .611
002307 | 73.8 | 1,175 | 1,012 | 674 | .0936 | .0931 582 | 585
[ .002307 | 73.9| 1,170 | 1,004 672 | .0943 | .0930 | .585 | .593
.002310 | 67.6 | 1,160 | 1,005 | 669 | .0951 | .0944 540 | 544
(P S I e BoGRI= AR T A | AL B R i
002310 | 66.8 | 1,160 | 997 | 663 | .0943 | .0935 | .533 | .37
002313 | 62,1 | 1,160 | 1,009 664 | 0944 | .0047 | .496 | .494
| 1002313 | 61.4| 1,155 | 1,002 | 659 | .0944 | .0951 492 | 488
.002313 | 53.4 | 1,140 | 1,001 643 0946 | . 0971 434 | 423
002313 | 5.6 | 1,135 996 | 634 | .0941 0976 | .421 406
1 .002319 | 207 | 1,070 | 990 | 603 | .1005 1091 179 | .165
\ 1002319 | 20.1 | 1,065 | 984 | 600 | .1008 1095 175 | .161
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FULL SCALE WIND TUNNEL TESTS OF A PROPELLER 19

TABLE I.—OBSERVED TEST DATA—Continued

Propeller No. 3792. Diameter, 9 feet Propeller No. 3792. Diameter, 9 feet
] SET AT 12° AT 0.75 R. SET AT 23° AT 0.75 R.
i
!
| v N Q 1y \4 v N Q A % v
I p m. p. hlr.p.m. | 1b. 1t 1b. Cr Cp 7D n [} m. p. h.|r.p.m.| 1b.ft. | 1b. Cr Cr nD n
1 0. 002272 84.4 | 1,990 587 670 | 0.0409 | 0.0250 | 0.415 | 0.679 0. 002281 85.0 ( 1,480 | 1,004 859 | 0.0943 { 0.0770 ( 0.562 [ 0.688
3 . 002272 85.0 1, 990 589 677 L0413 . 0250 .418 . 690 . 002281 84.3 1,485 1,002 855 . 0934 0762 555 . 680
" . 00227 83.5 1, 695 339 339 . 0285 . 0199 .482 . 690 . 002273 87.2 | 1,520 | 1,006 851 . 0890 L0734 . 561 . 681
| . 002264 88.3 1,990 558 621 . 0380 . 0239 L 434 . 690 . 002273 87.4 1, 520 1, 006 844 . 0882 L0734 . 562 . 675
{ . 002264 88.6 | 1,990 559 624 . 0381 . 0239 . 435 . 693 . 002273 90.3 | 1,530 | 1,008 | 840 . 0368 0725 577 . 690
| . 002264 90.0 | 1,990 549 601 . 0368 . 0234 . 442 . 695 . 002273 91.2 | 1,530 1, 005 833 . 0860 0724 583 693
| . 002264 90.4 | 2,000 554 607 . 0368 . 0234 . 442 . 695 . 002270 93.4 1, 530 1, 008 826 . 0854 0726 597 702
{ . 002264 89.0 1, 700 315 299 . 0251 L0184 . 512 . 698 002270 94. 4 1,530 | 1,004 820 . 0845 .0724 . 603 . 704
| . 002254 94.5 | 2,020 554 594 . 0354 . 0231 . 457 .700 . 002259 103.7 1, 560 1, 009 793 . 0791 . 0704 . 650 .731
§ 002254 94.8 | 2,025 554 594 . 0352 . 0230 .458 | .701 . 002259 103. 5 1, 550 1, 008 787 . 0796 10712 . 653 . 730
¥ 002252 81.7 [ 2,020 626 748 . 0446 . 0261 . 396 . 679 . 002259 104.2 | 1, 500 886 679 . 0732 . 0668 . 679 . 744
| 002252 810 [ 2,020 630 755 . 0451 . 0261 . 392 . 677 . 002259 | 103.3 1, 505, 890 882 . 0732 . 0666 . 671 . 738
! 002252 78.9 1 1,710 374 398 . 0332 . 0218 . 451 . 687 .002259 | 102.9 | 1,420} 769 571 . 0689 . 0646 . 708 . 755
b 002252 76.6 | 2,000 645 794 . 0484 . 0275 . 374 3 .002252 | 102.8 1,415 766 569 . 0692 0650 710 756
{ 002252 76.8 | 2,000 645 799 . 0486 . 0276 . 375 . 002252 102. 3 1, 355 668 483 . 0641 0619 738 765
{ 002252 74.0 | 1,680 382 432 . 0373 . 0230 .431 . 699 .002252 | 102.2 | 1,350 668 480 . 0641 0623 740 762
] 002254 7.5 | 2,000 653 829 . 0504 . 0278 . 350 . 634 .002252 | 102.2 | 1,290 595 418 . 0612 0607 775 782
| 002254 711 2, 000 655 837 . 0510 . 0278 . 348 . 638 . 002252 101.9 1, 290 596 418 . 0612 (1] 772 776
1 002254 69. 8 1, 700 414 486 . 0409 . 0243 . 401 . 675 .002252 | 101.6 1, 200 483 323 . 0547 0571 828 793
| 002254 66.8 | 2,000 685 903 . 0550 0291 . 326 . 616 . 002252 101.3 1,210 489 327 . 0544 0,67 819 785
| . 002254 65.0 | 2,005 689 921 . 0558 . 0290 . 317 . 610 . 002252 101. 3 1, 150 376 234 . 0431 . 0483 . 861 . 769
! . 002254 62.9 | 1,710 436 546 . 0455 . 0250 . 359 . 653 002252 | 102.0 [ 1,140 373 235 - 0440 . 0488 . 875 . 789
002258 61.7 | 2,000 704 944 . 0574 . 0208 . 302 . 581 .002252 | 101.6 | 1,060 202 173 0375 . 0443 937 794
002258 59.8 | 1,990 699 956 . 0587 . 0300 . 204 575 002252 | 101.8 | 1,060 204 173 . 0375 L0445 939 791
| 002258 57.3 1, 730 478 631 0513 0271 324 613 002252 101.3 990 195 103 0256 . 0338 1. 000 758
002261 55. 2 2,010 720 1,017 . 0610 . 0302 269 544 002252 100. 9 930 157 73 0206 . 0309 1. 060 708
| 002261 53.2 [ 2,010 723 | 1,033 . 0620 . 0303 259 530 002252 | 100.9 840 63 11 0037 L0152 | 1.175 203
i 002261 51.1 1,710 486, 673 . 0558 . 0282 202 576 002252 | 100. 6 810 37 —13 | —.0048 0096 h 57 et (P o
1 002264 26.6 | 2,020 818 [ 1,346 0798 . 0339 129 303 002261 81.8 1, 520 998 872 . 0916 0732 526 658
§ 002264 26.6 | 2,020 818 | 1,345 0798 . 0339 129 303 002261 81.3 1, 500 995 867 0935 0749 530 662
‘, 002264 21.9 | 1,706 513 901 0751 . 0299 002253 78.1 1, 515 1, 002 888, 0943 0742 504 640
J 002277 | 102.1 1, 980 468 455 0280 0200 002253 78.0 1,495 987 878 0957 0751 510 649
f 002277 | 102.1 1, 900 391 360 0241 0182 002253 74.1 1, 515 1,002 906 0962 0742 . 478 620
| 002277 | 101.0 | 1,800 323 269 0200 0168 002253 74.3 1, 510 996 900 0962 0743 481 624
E 002277 | 100.9 | 1,700 244 167 0139 0142 002259 65.8 | 1,505 998 943 1010 0747 428 579
5 002277 | 100.9 1, 600 180 94 0088 0119 002259 66. 5 1, 505 994 935 1003 0745 432 582
j 002277 | 100.7 | 1,500 120 27 0029 0090 002259 60. 8 1, 490 998 972 1063 0761 399 557
\‘ 002277 | 100.9 | 1,405 69 —38 | —. 0046 0059 ’ 002259 61.0 1,485 993 961 . 1059 . 0764 . 402 . 557
| -002277 | 100.2 | 1,320 24 —90 | —. 0124 . 0023 . 002262 23.3 1,435 998 921 . 1085 . 0821 . 159 . 210
! ‘ . 002262 25.3 | 1,430 993 921 . 1092 . 0820 .173 . 231
]
) 3
E Propeller No. 8792. Diameter, 9 feet Propeller No. 3792. Diameter, 9 feet
i SET AT 17° AT 0.75 B. SET AT 28° AT 0.75 R.
[
* v ‘ N Q 1% WV, v N Q T |4
[ —
( P m. p. h‘r. p.m. | 1b.ft. | 1b. Cz Cr 7D n » m. p. hr.p.m.| 1b. . | Ib Cr Cp =5 7
|
]
/
{ 0. 002254 84.2 | 1,875 ‘ 993 | 1,039 | 0.0720 | 0.0479 | 0.439 | 0.660 0. 002252 83.5 | 1,280 983 720 | 0.1072 | 0.1020 | 0.636 [ 0.670
| 002254 | 85.5| 1,880 | 992 | 1,028 | .0709 | .0477 | .445] .660 .002252 | 83.2| 1,275 979 78| .1078 | .1025) .638| .870
| . 002243 88.2 | 1,895 | 992 | 1,019 . 0693 . 0470 . 455 - 670 002252 86.9 | 1,290 086 712 L1042 . 1008 . 659 . 684
/ . 002243 89.8 | 1,900 | 992 | 1,013 . 0686 . 0469 . 462 676 - 002252 86.6 | 1,285 980 709 1049 1008 659 636
! . 002243 91.2 | 1,905 993 | 1,007 0676 0465 468 680 . 002249 91. 1 1, 290 991 704 1031 1011 692 706
5 . 002243 92.0 | 1,905 993 | 1,003 0675 0465 472 685 - 002249 90. 1 i 084 700 1028 1003 683 700
1 . 002236 94.7 | 1,935 993 989 0649 0455 479 684 . 002241 93.7 | 1,300 984 691 1000 0995 705 710
/ . 002236 95.2 | 1,930 991 985 0649 0456 482 685 L 002241 94.6 | 1,300 081 684 0990 0991 712 711
j .002230 | 104.0 ) 1, 960 989 943 0604 0441 518 709 .002236 | 104.8 | 1,310 987 652 0933 0986 781 739
.002230 | 104.0 | 1,960 989 042 0603 0441 518 Zot 002236 103. 5 1,310 981 651 0933 0980 772 735
| .002230 | 103.3 | 1,900 883 834 0568 0420 531 718 002236 | 103.1 [ 1,270 882 574 0875 0938 795 741
| RouzeRn gD O HOOMIRS o TOH NS0 1 - Q06T | R 0817 | . B84, 0 73 1002236 | 1034 | 1,260 | 881 | 574 | .0889 | .0952 | .804 | 750
? .002230 | 103.2 [ 1,810 773 717 . 0540 . 0406 . 558 . 741 . 002229 102. 8 1, 200 803 516 . 0883 . 0960 . 839 it
| .002230 | 103.1 | 1,810 773 720 . 0541 . 0406 - 556 . 741 002229 | 108.1 | 1,205 804 514 0870 . 0950 839 767
\ ; .002230 | 102.4 | 1,720 630 564 . 0469 . 0365 . 681 . 746 002229 | 103.1 | 1,160 717 445 L0815 0915 870 776
f .002230 [ 102.7 | 1,720 630 564 . 0469 . 0365 . 583 . 749 002229 102.7 | 1,160 716 445 L0815 0914 865 L7713
) ' .002230 | 102.0 | 1,610 531 454 0431 Y 0?52 . 619 .757 002229 102. 6 1,105 619 372 L0750 0870 908 . 783
,7 .002230 | 102.1 ‘ 1,610 530 459 0436 . 0351 . 620 770 002229 | 102.4 | 1,105 619 371 L0748 0870 909 . 781
| . 002230 102. 0 1, 530 411 336 0353 0301 651 764 002229 102.3 1, 040 524 301 . 0685 0834 964 . 792
) . 002230 101.5 | 1,530 411 334 0350 0301 §48 755 002229 102. 3 1,040 524 301 0685 0834 964 .792
\ .002230 | 100.8 | 1,400 293 216 0272 0256 704 748 002229 | 102.4 | 1,000 476 268 . 0660 0817 | 1.002 . 810
g . 002226 | 101.0 } 1, 295 216 139 0204 . 0221 761 704 002220 | 102.5 | 1,000 475 270 . 0664 0815 | 1.003 .817
I -002226 | 100.9 | 1,200 136 65 0111 & . 0163 821 561 002229 | 10L.6 940 390 208 | 0580 0759 | 1.058 | .810
| .002226 | 100.9 [ 1,130 75 10 . 0019 . 0100 . 872 168 L002220 | 101.7 940 388 207 L0577 0754 | 1.058 . 809
i .002226 | 100.3 | 1,045 35 —32 | —.0072 - 0054 B ISR .002229 | 101.3 900 330 167 . 0509 0700 | 1.101 . 800
l . 002230 83.6 | 1,895 996 | 1,047 0718 . 0476 431 650 002220 | 101 5 900 330 169 L0514 0700 | 1.104 812
. 002230 83.0 | 1,885 993 [ 1,047 0726 . 0481 430 650 002229 | 101.6 860 279 133 . 0444 0649 1. 154 791
. 002230 78.2 | 1,865 997 | 1,048 0763 . 0492 410 635 002229 | 101.5 810 204 91 . 0342 0534 | 1.226 785
. 002230 79.2 | 1,865 995 | 1,070 0758 . 0492 415 639 002232 | 102.0 745 111 37 L0164 0344 | 1.340 . 638
. 002235 73.8 | 1,855 999 | 1,107 0788 0499 389 615 002232 | 101.9 700 53 7 L0035 0186 | 1.424 . 269
! . 002235 75.7 | 1,855 998 | 1,089 0775 0500 399 619 002232 | 101.8 660 21 —15 | —. 0084 0082 | 25610 HECL LT
{ . 002238 68.8 | 1,845 999 | 1,143 . 0825 . 0502 . 364 598 002231 80.0 | 1,300 987 731 .1062 .1002 . 602 . 638
] . 002238 69. 0 1, 845 999 1,135 . 0819 . 0502 . 366 . H96 . 002231 80. 6 1,295 983 799 11000 11005 609 L 642
/ -002238 | 63.7 | 1,840 | 1,002 | 1,169 | .0847 | .0509 ) .339 1 .565 .002233 | 74.8 | 1,300 987 720 | .1049 | .1001 | .563 | .589
; . 002238 63.1 1, 830 998 1,167 . 0855 . 0511 . 837 . 564 . 002233 75.0 | 1,290 978 711 . 1050 . 1005 . 568 . 592
{ . 002238 59.0 | 1,830 | 1,002 | 1,188 . 0871 L0514 .315 . 535 L 002236 66. 6 1, 270 981 703 . 107 . 1041 . 512 . 526
| .002238 | 58.4 | 1,830 997 | 1,195 .0876 | .0511| .312| .535 .002236 | 66.9 | 1,270 978 703 | .1070 | .1087 [ .&15| .32
\ .002247 | 26.7 | 1,815 | 1,003 | 1,313 | .0975| .0520 | .144 | .270 .002239 | 59.8 | 1,255 980 687 | .1070 | .1064 | .466 | .460
) . 002247 2.6 | 1,816 099 | 1,353 . 1002 . 0518 . 148 . 286 . 002239 59.8 | 1,250 977 687 . 10%0 . 1070 468 .473
{ . 002247 26.3 1, 805 994 1,304 . 0979 . 0520 . 142 . 268 . 002239 54.7 1, 225 977 677 L1108 L1116 . 437 .434
| 002239 54.9 1, 220 978 674 1102 1125 440 432
“ 002239 51.8 1,215 979 670 1117 1131 417 411
‘ 002239 50. 6 1,210 975 662 1110 L1141 409 398
| 002245 20.9 | 1,160 970 626 1136 . 1228 176 163
\ 002245 21.2 | 1,155 970 622 1140 L1235 .179 167
|
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TABLE I.—OBSERVED TEST DATA—Continued

Propeller No 3792. Diameter, 8 feet 6 inches
SET AT 12° AT 0.75 R.

Propeller No. 3792. Diameter, 8 feet 6 inches

|
il
SET AT 23° AT 0.75 R. \)

- . T v Vit Q i 57 |
P |m.phjrpm|1b Tt | Ib. Cr Cr | 7D 1 f |m.p.h{r.p.m.|1bft | Ib. i il 7 |
= |
‘ |
0.002342 [ 101.3 | 2,080 428 420 | 0.0286 | 00215 | 0.504 | 0.670 0.002330 |  84.6 | 1,640 | 1,032 926 | 0.1018 [ 0.0840 | 0.534 | 0.643 {
.002342 [ 101.6 | 2,080 426 420 | .0286  .0214 | .505( .675 .002330 [ 83.8 | 1,640 | 1,030 | o2s| 1021 | .0838 | .529| .646 w‘
.002342 | 101.8 [ 1,970 344 315 .0239| .0194 | .535| .660 .002327 | 87.4 | 1,655 | 1,032 | 914 0988 | .0826 | .547 | .653 |
1002334 | 1007 | 1,875| 289 | 235| .0198 | .0179| .561| .618 1002327 | 88.1| 1,655 | 1,030 | 910 | .0985| .0824 | .551 | .650 |
.002334 | 101.8 | 1,775 231 161 . 0151 L0160 [ 589 556 1002324 | 91.9 | 1,660 | 1,031 897 | .0965 | .0819 | .573 | .676 )
.002334 | 10L.2 | 1,660 169 87| .0093 | .0134 | .631 | .440 002324 | 91.9 | 1,660 | 1,029 891 0960 ( .0816 | .572 | .673 |
002338 | 100.9 | 1,575 115 19 . 0023 . 0101 662 148 . 002316 94.2 | 1,660 | 1,032 889 . 0962 . 0824 . 587 . 685 1
.002338 | 100.8 | 1,455 B7 | =530N 0074 0068 || - 716 [ oo 002316 | 94.0 ( 1,660 | 1,028 884 | .0956 | .0822 | .586 ( .682 {
1002338 | 100.3 | 1,400 33 —77 | —. 0116 . 0036 70 | R .002313 | 103.0 | 1,685 | 1,028 852 0897 0797 . 633 L713 {
- 002350 84.4 | 2,100 542 641 L0427 . 0267 416 . 665 .002313 | 102.9 | 1,700 | 1,030 853 0880 .0784 627 . 704 |
- 002350 84.6 | 2 105 543 644 . 0425 . 0266 .416 . 666 002313 | 102.3 | 1,610 921 751 . 0865 .0782 . 658 . 729 |
002342 83.0 | 1,785 340 361 . 0333 L0232 L 481 . 690 002313 | 102.0 | 1,610 923 754 . 0868 .0785 656 .726 ‘)
- 002339 87.6 | 2,105 538 623 L0415 . 0265 . 431 .675 002313 | 101.6 | 1,525 769 610 L0752 0727 . 690 . 742 /
002339 | 87.9 | 2,105 536 625 | .0416 | .0264 | .432| .68l %«2)%2 }g} 553 1,525 769 608 | .0779 | .0727 | .692 | .741 |
; by 1| e 0284 | (0211 | .499 | .67 2 T e i B ST o R ‘
Tl ol 2 e s e el 002304 | 1011 | 1,430°| 634 | 521 | .o761 | .0684 | .73 | .8I7

002339 90.2 | 2,100 511 580 . 0388 L0252 445 685 002304 101. 6 1, 355 544 393 . 0640 - 0655 776 . 258 !
002330 93 3| 2105 508 563 . 0376 L0251 459 686 002304 102. 1 1, 356 544 393 . 0640 . 0655 . 780 . 762 ?
002330 931 100 507 561 . 0376 L0252 459 . 685 002304 102. 3 1, 250 436 302 . 0578 L0618 . 847 792 |
002333 80. 1 2' 100 575 714 L0479 0285 . 395 . 664 002304 102.0 1, 250 436 301 . 0576 . 0618 . 844 7 |
002333 | 804 | 2100| 57| 713| .0478| 0286 | .396| .662 002304 | 101.6 | 1,170 | 328 | 210 | .0459 [ .0530 | .898 | .77 |
002333 | 77.7 | 1,800 | 361 400 | .0365| .0243 | .447 | .671 002304 | 101.5| 1,170 | 326 | 206 f .0450 | .0526 | .898 | .768 {
o0se | el 2oss| zer| 78| Coiss| o285 | 376 | e 002304 | 100.9 | 1,100 | 276 | 167 | .0413 | .0504 | .950 | .779 )
002236 | 75.9| 2085( 570 723 | .0s01| ‘o026 | .376| .646 002304 | 100.5 | 1,020 | 182 | 106 | .0305 | .0387 | 1.020 | -804 3
002336 | 73.5| 1,810 380! 450 | -0406! 0253 | .420! 674 002304 | 100.2 | 950 | 116 481 .0159 | .0384 | 1.093 | .61l |
s [ (| st e ol I R L 002304 | 100.6 | 870 59 4| .0015| .0172 | 1.197 | .109 |
002336 | 69.4 | 2,100 622| 829 | .0555 | .0308| .342| .616 R SR ) 3| =801 —.0133] .0098 ) 1.260 ... |
002339 | 67.6| 1.785| 390 | 486 | .0430 | .0267 | .392| . 661 002313 | SL.O| 1,640 | 1,032 | 945 | .1047 | .0848 [ .511 [ .632 )
002339 | 651 | 2,100| 649 | 887 | 0594 | 0321 | 32| 504 OSSR S LL28 o D[R R o IR0 O G Tl DL e AT ;
002330 | 6.0 200| 649 93| L0597 | .0321| ‘320 595 002313 | 77.1| 1,630 | 1,032 | 964 | .1081 | .0859 | .490 | .618 /
002330 | 62| T'700| 415| 42| .od99| ‘0283 | 360 635 002313 | 77.9 ) 1,625 | 1,028 | 954 | .1075| .0859 | .496 | .622 (
oosss0 |l soel Zoso| sl ol comse| o3z | 28| 5o 002316 | 72.8 | 1,630 | 1,030 | 982 | .1100 | .0855 | .463 | .3596 !
002339 | =vs| 2os0| 6s0| 934| o7 | o328 | 288 | 559 002316 | 71.0 | 1,630 | 1,030 | 988 | .1107 | .0855 | .451 | .85 )
000530 | 75| Tg00| 436|597 | o544 | o204 | 330 | 6io 002316 | 66.1 | 1,630 | 1,036 | 1,023 | .1146 | .0858 | .420 | .561 ]
002343 54. 6 2’ 115 670 985 0648 0326 : 267 530 002316 66. 0 1, 620 1, 030 1,014 1151 . 0865 .422 . 562 }
st | el Sisl el Ces3 | oser| oz | Com| a2 002319 | 56.0 | 1,620 | 1,038 | 1,070 | .1213 | .0869 | .358 | .501 [
W05 | 538 T7se| 430 ei1| Cosss| o208 308| . 3590 002319 | 58.0| 1,610 | 1,033 | 1,057 | .1214| .0878 | .372| .514 i
00240 | 252 2100 | 762 | 1,270 | .0845| 0374 | 124 | .281 002320 | 245 | 1,590 | 1,036 | 1075 | .1264 | .0897 | .150 | .25 |
003340 | 25| 2100| 761| L280| .o85i| .o0373| 126 | 287 002320 |  25.3 | 1,590 | 1,030 | 1,071 | .1261| .0892 | .165| .233 |
002349 | 20,9 | 1,800 | 495 | 899 | .0814 | .0331| .120| .205 : {
Propeller No. 3792. Diameter, 8 feet 6 tnches {\

Propeller No. 8792. Diameter, 8 feel 6 inches “

SET AT 28° AT 0.75 R. J

SET AT 17° AT 0.75 R. "1

v N a v ‘

v N T 2 . 37 (4 m. p. h.fr.p.m.| Ib. ft. | 1b. Cr Ce nD n |

4 m. p. h.|r.p.m.| Ib. ft. | 1b. & 2 nD n {

)

0.00%844 | 846 | L410| 1027 | 73| 0.1I73| .12 0.621 | 0.6% |

.002344 | 83.2 | 1,405 | 1, il 1129 | .613 | .641 !

e e e I 8 e R e e 002344 | 67| L4l0| T.027| 784 | 1150 | 1121 | 636 | .658 |
002340 | 884 | 2030 | 1,004 | 1,074 | .0768 | 0530 | .451 | .653 -002344 | 86.5 | 1,410 | 1,026 | 779 | 1154 | 1121 | .634 | .652 |

002340 | 834 | 2040 | 1004 | To072| .0759 | 0525| 449 | 640 2002332 | 90.6 | 1,415| 1,034 | 773 | .1142| .1130 | .662 | .671

002328 | o6l 2.065| LTood| Toss| -0731| o516| 459 650 2002332 | 9L4 | 1,415| 1,030 | 767 | .1127| .1128| .668 | .670 {
o053 | o2s| Zoso| 003 | Tosa| Come| oz | 4ss| ee 2002332 | 94.0 | 1,420 | 1,034 | 760 | .1115| .1123| .685| .670 \
002328 | 94.4| 2,070 | 1,000 | 1042 | .0721| 0510 | .472| .667 -002332 | 94.0 | 1,415 | 1,028 | 754 | [1115| .1121 | .687 | .682 ]
002353 | 046 2070 | 998 | 1T.037| .0718| 0510 473 666 1002325 | 103.9 | 1,440 | 1,020 725 ( 1036 ( .1083| .745| 712 |
002325 | 1035 | 2,180 | 992 | 998 | 0623 | 0458 | .402 | .669 2002325 | 103.6 | 1,435 | 1,024 | 720 | 1038 | .1089 | .748 | .714 g
o RSO el D e el [ o IR | N4 1002325 | 103.4 | 1,400 | 985 | 686 | .1039 | .1098 | .765 | .723 g
o02ioel 0ol Socol ses| s | Coeed| Coses| 0| [3ia 002325 | 103.4 | 1,400 | 985 | 638 | .1043 | .1098 | .765 | .727 ‘
wimed e e | ERS Se erre Br of 002318 | 103.2 | 1,350 | 885 | 608 | .0995 | .1071 | .792| .736 ﬁ
s | toa sl Tasoll ool ges | cossil oissl| el iy 002318 | 103.2 | 1,350 | 85| 604 | .0988 | .1071 | .792| 730 |
e s | I gl v e e | W 002313 | 103.1 | 1,300 | 833 | 561 | .0988 | .1082 | .821| .749 /
002317 | 1019 | 1,810 | 609 | 65| .0514 | .0409 | .582 | .731 P n Ll LT a0y B S | S 000 s CusU = 2008 - Sl o “
002317 | 1006 | L810| 608 | 565| .0514| 0409 | .582| .731 | PO | e 0| L0 S e 0006 OIC Bl S )
L Ak i el e SR [ et L 2 o 002318 | 102.9 | 1,240 | 722| 470 | .0910| .1033 | .856 756 (
002317 | 10L1| 1,705 | 512 463 | .0475| .0387 | 614 | .75 | 002318 | 102.5 | 1,100 | 643 | 408 | 0859 | .1000 | .892 [ 766 i
0017 | 1001| 1,610 | 408 | 350 | [0d02| 036 | [es0| .75 | 002318 | 102.6 | 1,200 | 647 [ 413 | .0857 | .0990 | .884 | .764 »
et s e sl R el G | R 002318 | 102.4 | 1,150 | 575 | 355 | .o0799 | .0957 | .921 | .769 /
| R e s et = s | e il <70 002318 | 102.4 | 1,150 | 575 | 357 | .0804 | .0957 | .921| 773 |
vl Sl I s e e o R A 002318 | 102.1 | 1,100 | 481 | 288 | .0709 | .0875 | .960 | .782 :
vl s s R e e sy s 002318 | 102.0 | 1,100 | 482 | 289 | .0700 | .0876 | .959 | .775 i
002317 | 99.6 | 1,180 88 25| 0051 | 0139 | .874| .324 002313 | 101.7 | 1,055 | 450 | 266 | .0713 | .0908 | .998 | .784 \
ol e s i ||| el e | R 002313 | 101.6 | 1,065 | 468 | 276 | .0725 | .0909 | .985| .786 |
i ol e I e e 002313 | 101.7 | 1,005 | 404 [ 227 | .0670 | .0880 | 1.044 | .796 |
002326 80. 9 2‘ 030 1,009 | 1,118 ¥y 0803 i 0536 Y 412 PR '(';i:]" . 002313 101. 6 1,015 406 237 0686 0§69 1.034 .819 )
002326 | 80,4 | 2020 | 1,006 | 1,115| .0810 | .0540 | .412| .617 002313 | 101.8 | '955 | 318 161 | .0527 | .0767 | 1.102| 757 |
002326 | 77 0| 20000 | 1,012 1143 | .0851| .0555| .398 | .608 Pz RRL0 A B D S IO L R 0 e G L I i o 02 ’
002326 | 74.2| 2000 | 1,012 | 1,156 | .0860 | .0554 | .384 | .598 i e R R B |
002329 | 7L6| 2,000 | 1,015 | 1,178 | .0876 | .0556 | .371 | .81 b | annelr seall 16 A | St | [ e ol {
002329 | © 708 | 1,995 | 1,034 | 1,175| .0878 | .0557 | .366 | .573 3 < : : : (K \
e | e e s e S I A 002313 | 1015 | 750 81 22| 0116 | .0318 | 1.400 | .518 |
s sl e | et e T 002313 | 101.0 | 700 23 —9 | —.0055 | .1035| 1.495( _______ |
e e e 2 e | | o 002322 | 79.0 | 1,410 [ 1,025 | 817 | .1205| .1130| .581| .620 |
002332 | 60.7| 1,995| 1.016 | 1244 | .0924 | .0558 | .315| .522 0o e I LR R ORI 7 O IR LR S L L oE e o 0o s
002332 | 550 1,955| 1019 | 1.272| .0984 | .0584 | 201 | 490 pigesl e 0.2l B dlo) (S 10293 B Rase | Ua 120 TRE . TLog) | bORIER 602 (
002332 | 56.2| 1970 | 1018 | 1267 | .0966| .0573 | .207| 501 pozeaE il Tl S L L0 R Dol Sed i onzaa e S aab oo \
6 002325 | 70.3 | 1,415 1,035 | 80| .1280 | .1130| .514 | .559 |

-002339 | 26.8 | 1,930 | 1,022 | 1,371 | -.1089 | .0599 | .14d | .261 002323 | 70.4 | 1410 | 10 g0t | 1220 | 11s0| 58| :zea |
. 002339 27.9 1, 930 1, 020 1,376 . 1093 0598 . 149 « 272 002328 64.6 1,410 1,032 810 -1208 1136 475 504 [
2002328 | 646 | 1,400 | 1,026 | 803 | .1216 | .1148 | .477 | .506 |

2002328 | 58.4 | 1,885 | 1,032 | 787 | .1216 | .1177 | .436| .451 ;

2002328 | 59.3 | 1,385 | 1,020 | 787 | .1216| .1176 | .443 | 458 |

2002331 | 56.2| 1,370 1,032! 780 | .1230| .1210| .424| .431 {

2002331 | 55.8 | 1,360 | 1,028 | 775 | .1240| .1211 | .424 | 406 |

2002337 | 23.1| 1,270 | 1,019 | 698 | .1279| .1380 [ .18 | .174 ;

002337 | 22.0| 1,270 | 1,016 | 696 | .1276 | .1384| .179| .166 }




Propeller No. 3792. Diameler, 8 feet
SET AT 12° AT 0.75 R.

FULL SCALE WIND TUNNEL TESTS

OF A PROPELLER

TABLE I.—OBSERVED TEST DATA—Continued

Propeller No. 3792. Diameter, 8 feet
SET AT 23° AT 0.75 R.

21

1% N Q T |4
P m.p.h,|r.p.m.| 1b.1t. | 1b. Cr el Y o5 n
0.002317 | 103.3 | 2,285 | 440 | 466 | 0.0339 | 0.0252 | 0.498 | 0.670
002317 | 103.0 | 2,210 | 390 401 | .0312 | .0238 | .514| .673
002308 | 102.5 | 2,090 | 326 | 300 | .0261 | .0223 | .540 [ .631
002308 | 101.8 | 2,000 272 | 233 | .0222 | .0203 | .560 | .61l
002308 | 101.4 | 1,910 | 229 173 | .0180 | .0187 | .585 | .563
002308 | 101.7 | 1,800 173 103 | .o0121 0150 | .620 | .470
002308 | 100.9 | 1, 95 0 ROLIIY |0 (of Suaiids
002308 | 101.4 | 1,600 95 0 ROLLIN G g [ etict i
002308 | 101.0 | 1,515 50| —48 | —.0079 | .0077 | .734 | _1I1llD
002308 | 101.0 | 1,405 19| —96 | —0186 |- 0028 [ 700 |-Z2T_2ZC
002316 | 84.3 | 2,180 | 448 550 | .0438 | .0281 | .425| .663
002316 | 82.6 | 2,165 | 450 554 | .0443 | .0287 | .420 | .656
002316 | 82.1 | 1,880 290 325 | .0349 | .0244 | .480 | .687
002316 | 86.4 | 2,215 | 467 | 564 | .0435 | .0283 | .427 | .657
002316 | 86.6 | 2,215 | 468 566 | .0437 | .0285 | .431 | .66l
002305 | 90.1 | 2,200 | 441 511 | .0402 | .0273 | .451 | .664
002305 | 90.5 | 2,200 | 444 517 | .0407 | .0274 | .452( .67l
002305 | 93.2 | 2,200 | 443 500 | .0393 | .0274 | .466 | .668
002305 | 93.4 | 2,220 | 447 505 | .0390 | .0271| .462 | .664
002305 | 77.7 | 2,170 | 474 606 | 0490 | 0301 | .394 | .642
002305 | 76.6 | 2,180 | 474 615 | .0492 | .0209 | .387 | .638
002305 | 75.4 | 1,900 | 330 | 390 | .0411 | .0272| .436 | .659
002305 | 72.6 | 2,200 510 684 | .0533 | .0316 | .363| .619
002305 | 73.4 | 2,200 512 | 683 | .0838 | .0316| .367 | .624
002305 | 72.6 | 1,920 346 | 424! 0438 | .02811 .416| .649
002307 | 70.0 | 2,205 533 724 | .0567 | .0327 | .349 [ .604
002307 | 69.1 | 2,205 533 735 | .0575 | .0327 | .345( .607
002307 | 68.6 | 1,900 | 347 | 440 | .0464 | .0287 | .308 | .644
002307 | 63.7 | 2,190 540 770 | .0612 | .0337 | .320 | .582
002307 | 63.1 | 2,200 542 783 | .0614 | .0334 | .316 | .581
002307 | 61.9 | 1,805 | 365| 495| .0524 | .0303 | .359 | .621
002307 | 60.2 | 2,200 548 798 | .0627 | .0339 | .301 [ .558
002307 | 58.5| 2,200 | 548 | 809 | .0636 | .0339 | .202 | .548
002310 | 57.0 | 1,885 | 374 534 | .057L | .0315| .333( .603
002310 | 50.9 | 2,200 584 | 907 | .0713| .0360 | .254| .503
002310 | 5.4 | 2,225 585 | 907 | .0696 | .0352 | .25¢| .503
002310 | 48.1 | 1,900 | 402 | 609 | .0641 0332 | .279 | .539
002316 | 24.0 | 2,200 ( 614 | 1,121 | .0880 | .0377 | .120| .281
002316 | 24.4 | 2,205 | 614 | 1,111 | .0868 | .0376 | .121| .280
002316 | 20.4 | 1,900 | 429 708 | .0839 | .0354 | .118| .279
Propeller No. 3792. Diameter, 8 feet
SET AT 17° AT 0.75 R.
N Q T v
P m.p.h|r.p.m.| b1t | Ib. Cr Crigll vy 1
0.002338 | 86.6 | 2,225| 963 | 1,093 | 0.0830 | 0.0574 | 0.427 | 0.617
002338 | 85.3 | 2,220 | 964 | 1,095 | .0836 | .0578 | .423 | .612
002338 | 88.8 | 2,220 | 962 | 1,077 | .0822| .0576 | .440 | .628
002338 | 89.6 | 2,220 | 963 | 1,073 | .0819 | .0576 | .444 | .63l
002325 | 91.0 | 2,230 | 961 [ 1,062 | .0806 | .0572 | .454 | .640
002325 | 92.9 | 2,230 | 962 | 1,057 | .0804 | .0572 | .458 | .644
002325 | 95.8 | 2,245 | 950 | 1,040 | .0779 | .0563 | .469 | .645
002325 96.4 | 2,245 956 | 1,039 L0778 . 0663 .471 . 649
002319 | 104.8 | 2,300 | 951 994 | .0712 | .0536 | .501| .666
002319 | 105.0 | 2,280 | 9481 996 | .0727 | .0544 [ .506 | .680
002312 | 104.1 | 2,110 736 | 896 | .0704 | .0535 | .521| .686
002312 | 103.0 | 2,110 | 736 749 | .0639 | .0494 | .536 693
002312 | 103.0 [ 2010 | 638 748 | .0638 | .0404 | .536 | .697
002312 | 1025 | 2,010 | 638 | 628 | .0591| .0470 [ .561| .707
002315 | 102.6 | 1,860 500 | 628 | .0501 | .047 .561 | 707
002315 | 102.1 | 1,870 500 | 467 | .0512 | .0431 | .605| .718
002315 | 102.3 | 1,765 | 421 470 | .0511 | .0424 | .603 | .726
002315 | 102.1 | 1,765 | 421 386 | .0470 | .0403 | .634 | .739
002315 | 101.8 | 1,680 | 350 | 382 | .0466 | .0403 [ .635| .734
002305 | 102.6 | 1,680 | 350 | 302 | .0407 | .0371 | .671 736
002305 | 102.6 | 1,500 | 286 | 302 | .0407 | .0371( .671| .736
002305 | 102.2 | 1,505 | 239 232 | .0350 | .0338 | .708 | .733
002305 | 101.9 | 1,400 173 176 | .0296 | .0315| .745 | .700
002305 | 101.5 | 1,275 92 113 | .0220 | .0264 | .798 | .665
002305 | 101.2 | 1,210 66 28 | .0066 | .0169 | .875| .341
002305 | 101.9 | 1,110 15 4| .0010 | .0134| .925| .071
002305 | 100.6 | 2,200 970 | —45 | —.0014 [ .0036 | .996
002316 | 80.2 | 2,200 | 967 | 1,127 | .0883 | .0600 | .401 | .590
002316 | 80.9 | 2,190 | 974 | 1,127 | .0886 | .0595 | .401 | .595
002319 | 74.4 | 2190 | 969 | 1,157 | .0916 | .0605 | .374 | .566
002319 | 74.2| 2180 | 970 | 1,162 | .0918 | .0602 | .372| .366
002319 | 72.7| 2180 | 970 | 1,177 | .0938 | .0608 | .367 | .564
002319 | 7L4| 2170 | 977 | 1,182 | .0942| .0608 | .360 | .558
002319 | 66.4 | 2,170 | 977 | 1,217 | .0979 | .0619 | .336 | .532
002319 | 66.8| 2170 | 981 | 1,213 | .0977 | .0619 | .339| .535
002322 | 6L2| 2170 | 979 | 1L,245| .0100 | .0619 | .310 | .501
002322 | 618 | 2150 | 980 | 1,236 | .0994 | .0617 | .313 | .504
002322 | 57.4 | 2,150 | 980 | 1,260 | .0103 | .0630 | .204 | .481
002322 | 57.6 | 2,115| 988 | 1,265 | .0103 | .0 .295 | .484

v N T v
?  |m.p.h|r.p.m.| b1t | 1b. Cr S n
0.002310 | 85.8 | 1,800 | 1,012 | 949 | 0.1112 | 0.0933 | 0.525 | 0.626
-002310 | 84.7 | 1,805 | 1,010 | 948 | .1108 | .0926| .516 | .617
002310 | 87.8| 1,820 | 1,009 | 940 | 1078 | .0008 | .531| 631
002310 | 87.5| 1,820 | 1,009 | 936 | .1075| .0903 | .520 | 627
002207 | 916 | 1,830 | 1,010 | 924 | .1055| .0907 | .551 | .642
002297 | 910 | 1,830 | 1,010 | 924 | .1055| .0907 | .547 | .637
002297 | 93.5| 1,835 | 1,012| 919| .1043| .0903 | .561| 656
002297 | 93.8 | 1,840 | 1012| 915| .1034 | .0899 [ .562 | 647
002294 | 103.7 | 1,855 | 1,007 | 874 | .0072 | .0882| 614 | 677
002204 | 103.6 | 1.855:| 1,005| 874 | .0972 | .0880 | .614 [ .678
002287 | 103.3 | 1,790 | 908 | 776 | .0928 | .0853 | .636| 692
002287 | 103.6 | 1,700 | 905| 777 | .0920 | .0854 | .637 | .693
002287 | 103.0| 1,710 | 794 | 667 | .0873| .0816| .663 [ 1708
002287 | 103.3 | 1715 | 797 | 67| .0869 | .0817 | .663 | 1704
002287 | 102.9 | 1,635 | 708 | 580 | .0832 | .0797 | 692 | 723
002287 | 102.6 | 1640 | 709 582 | .0830 | .0792| .68 .722
002287 | 102.2 | 1,570 | 19| 494 | .oves | .o7s6 | 717 | 728
002287 | 102.5 | 1,570 | 620 401 |  .o763 | .0760 [ .719 | 721
002287 | 102.9 | 1,470 | 518 | 395| 0701 | .0723 | .770 | 747
002287 | 102.7 | 1470 | 518 307 | o704 | .0723 | 767 | 746
002279 | 102.7 | 1,400 | 430 | 317 | .0623 | .0664 | .807 | .757
002279 | 102.4 | 1,400 | 430 | 315| .0619 | .0664 | .805 | .750
002279 | 1022 | 1,310 | 357 | 247 | .0555| .0629| .860 | .760
002279 | 102.4 | 1,315 | 358 | 251 | .0559 | .0620 | .857 | .762
002279 | 1022 | 1,240 | 303 | 204 | .0511| .0598 | .908 | .775
002279 | 102.4 | 1,240 | 303 | 205| .0514 | .0598 | .910 | .781
002279 102. 1 1, 150 221 136 . 0396 0505 977 . 766
002279 | 101.3 | 1060 | 156 86| .0204 | .0420| 1051 9736
002279 | 1013 | 1,000 | 115 46| .0177| 0348 | 1113 | 567
002279 | 1012 | 920 56 6| .0027| .0200| L211| .165
002279 | 1012 | 850 27 [ =11 |\ = 005550108 | [IE T aes Lt
002288 | 80.4 | 1,820 | 1,016 | 972 | .1125| .0028 [ .486 [ .500
002288 | 78.3| 1820 | 1,013| 981 | .1136| .0925 | .473 | (581
002288 | 75.4 | 1,815 | L012| 999 | .1160 | .0930 | .457 | .570
002288 | 75.0| 1,815 | 1,012| 997 | .1160 | .0030 | .455 | .568
002201 | 70.1| 1,800 | LO14 | 1,024 | 1211 | .0048 | .420 | .548
002201 | 69.8 | 1,800 | 1,014 | 1,028 | .1215| .0948 | .427 | .548
002291 | 63.5| 1,800 | 1,018 | 1,059 | .1250 | .0950 | .388 | 511
002201 | 63.1| 1,800 | 1,015 | 1,057 | .1250 | .0948 | 386 | .50
002204 | 59.5| 1,795 | 1,018 | 1,079 | .1282 | .0952 | .365| .492
002204 | 59.6 | 1,795 | 1,014 | 1,076 | .1280 | .0949 | 365 | .493
002294 5| 10795 | 1018 | 1,105| .1314| 0952 | .334| (462
002294 | 54.9 | 1,795 | 1,015 | 1,100 | .1308 | .0949 | .336 | .d64
002300 | 25.6 | 1,780 | 1,016 | 1,199 | .1443 | .0964 | .158 | .238
002300 | 24.8 | 1,780 | 1,012 1,186 | .1428 | .0959 | .153 | .228
Propeller No. 3792. Diameter, 8 feel
SET AT 28° AT 0.75 R.
v N Q T v '
?  |mph|rpm.| bt | Ib. Cr Cril|lir sy i
0.002296 | 84.6 | 1,565 | 1,011 | 826 | 0.1295 | 0.1243
1002296 | 83.5 | 1,565 | 1,008 | 823 | .1288 | .1237
002206 | 87.6 | 1,570 | 1,012 | 814| .1262| .1235
1002206 | 87.4 | 1,575 | 1,008 | 812| .1256 | .1222
002296 | 90.5 | 1,580 | 1,011 | S04 | .1234| .1218
002296 | 90.5 | 1,580 | 1,011 | 801 | .1230 | .1218
002286 | 93.4 | 1,590 | L0l5| 793 | .1210 | .1212
002286 | 942 | 1,590 | 1012 | 788 | .1201 | .1210
002283 | 103.8 | 1,600 | 1,015 | 750 | .1143 | .1200
002283 | 102.9 | 1,600 | 1,011 | 760 | .1146 | .1192
002283 | 102.9 | 1,550 | 955 | 707 | 1134 | .1204
002283 | 103.7 | 1,555 | 955 | 709 | .1132 | .1197
002283 | 102.9 | 1,505 | 885 | 645 | .1100 | .1186
002283 | 103.4 | 1,505 | 885 | 646 | .1100| .1180
002283 | 102.9 | 1,450 | 797 | 568 | .1040 | .1148
002283 | 102.3 | 1,450 | 799 | 560 | .1043 | .1148
002283 | 102:3 | 1400 | 732 | 512| .1007 | 1128
002267 | 1024 | 1,400 | 732 | 511 | .1007 | 1136
002267 | 1023 | 1,355 | 674 | 466 | .0984 | .1115
002267 | 102.2 | 1,355 | 674 | 464 | 0080 | 1115
002267 | 1028 | 1,300 | 612 | 412 | 0945 | .1100
002267 | 103.2 | 1,300 | 612 | 413 | 0947 | .1100
002267 | 1025 | 1,240 | 519 | 335| .0845| [1025
002267 | 102.7 | 1,240 | 519 | 336 | .0848 | .1025
002267 | 102.5 | 1,170 | 444 | 277 | .o784 | .0988
002267 | 1024 | 1,170 | 444 | 277 | .0784 | .0988
002267 | 102.8 | 1,1 367 | 217 | .0604| .0925
002267 | 102.4 | 1,100 | 367 | 218 | .0697 | .0925
002267 | 1017 | 1,025 | 285| 150 | .0587 | .0828
002267 | 101.5 | 1,025 | 285 | 157 | .0579 | .0826
002267 | 1019 | 955 | 219 | 113 | .0480 | .0732
002267 | 1015 880 | 155 77| .0386 0600
1002267 | 1015 | 810 86 27| 1589 | 0398
002267 | 1012 | 770 58 12| .orss| 0208
1002267 | 1014 | 750 36| —3| .0207| 0194
2002267 | 1014 | 710 9| —20| o154 | .o0121
002284 | 79.6| 1,570 | 1,015 | 825| .1320| .1248
002284 | 79.7| 1,575 | 1,012 | 839 | .1300| .1236
002284 | 73.2| 1,575 | 1,014 | 869 | .3480 | .1240
002284 | 74.8 | 1570 | 1,009 | 858 | .3400 | .1242
002287 | 70.0| 1,570 | 1,014 | 887 | .o0138| .0124
002287 | 70.9 | 1570 | 1,014 | 875 | .0136| .0124
002290 | 64.0| 1,570 | 1,014 | 886 | - .0138 | .0124
002290 | 64.6| 1570 | 1,012 | 884 | .0137 | .0124
002200 | 59.0| 1,550 | 1,017 | 863 | .0138| .0127
1002200 | 58.5 | 1,550 | 1,013 | 856 | .0136 | .0127
002203 | 517 | 1,530 | 1,012 | 832| .0136| .0130
002293 | 52.5| 1,535 | 1,013 | 831 | .0135| .0129
002296 | 220 | 1,430 | 989 | 749 | 0140 | .0146
002296 | 220 | 1,425 | 986 | 747 | .0141 | .0146
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TABLE II.—FINAL ADJUSTED COEFFICIENTS

]
|

Propeller No. 8792. Diameter, 10 feet Propeller No. 83792. Diameter, 10 feet
12° AT 0.75 R. 28° AT 0.75 R. ;
|
V L¢ c C: ‘
=D Cr Cp n Cs oD Cr P n 8 |
0.10 0.0639 0. 0269 0.238 0. 206 0.10 0.0864 0.0946 0.091 0.1602 ]
.15 . 0622 0263 .349 .310 .15 . 0852 . 0919 139 . 242 |
! 0581 .0 . 447 .415 .20 . 0846 . 0895 189 .324 \‘
! . 0540 . 0251 2 522 .25 0838 . 0878 238 407
.30 . 0490 . 0241 .610 . 632 .30 0830 . 0863 289 490 ]
. 0431 0228 662 .746 .35 0828 . 0856 339 573 )
K ; . .709 . 868 .40 . 0822 . 0847 388 . 656 |
.45 . 0204 . 0181 730 1.003 .45 0819 . 0835 . 440 . 740 |
i L0219 . 0150 .730 1.155 .50 0810 . 0818 495 .825 |
L0145 L0119 670 1.333 .55 0799 - 0799 550 910 ‘i
60 i . 460 1.553 .60 0786 . 0780 605 1.000 1
.65 0776 . 0766 659 1.085 )
70 .0759 .0752 .705 1173 i
75 0735 . 0742 742 1.263 :
| 0700 .0728 769 1.350 i
% 0610 002 508 1537 "
! : . 061 ; ; 1.537 !
. Propeller No. 3792. Diameter, 10 feet .95 . 0561 . 0851 .818 1. 640 |
1.00 0508 -0612 829 1.750
17° AT 0.75 R. 1.05 0451 . 0567 834 1.865 |
VIR 1.10 0396 . 0522 835 1.986 ;
v b | ma | wm | et | g |
i 0 L0421 .791 |
»D Cr €8 " s 1.25 .0216 L0364 740 2.420 )
1.30 L0151 L0298 660 2. 630 \
1.35 0091 L0228 540 2,880 |
0.10 0. 0868 0. 0411 0. 211 0. 189 |
‘30 0810 g b 1379 *‘
.25 L0771 . 0410 . 470 .473 | Propeller No. 3792. Diameter, 9 feet 6 inches 1
.30 .0731 . 0405 .541 . 560 |
.85 . 0687 . 0400 . 601 . 665 12° AT 0.75 R. 1
.40 . 0635 . 0390 . 651 766 r
.45 . 0578 . 0374 . 6095 868
.50 L0512 . 0350 . 781 977 v !
.66 s . 0320 . 761 1. 092 nD Cr Cp n Cs {
: .0372 L0286 .782 1.220
% 0233 0211 L7710 I3 ‘
. 4 : 0.10 0.0739 0.0308 0. 240 0.200
.75 -0tz ot .71 L6ot 18 Lot gals s ats !
A/ 2 2 * . . . . i
-85 . 2 . & .25 -0607 -0290 524 1507 |
.30 . 0550 .0277 506 615 )
.35 0484 . 0260 651 .728 |
.40 0411 .0238 691 .845 {
.45 0332 .0210 711 974 |
X gg '82% .0119 I 7;0 } ;}5 1
. : : .01 .0146 . 670 :
Propeller No. 3792. Diameter, 10 feet " 60 ' 00908 Rttt " 530 1477 j
s ations .65 .0019 .0076 .163 1.723 1‘
; ; |
% cr cr . Cs Propeller No. 3792. Diameter, 9 feet 6 inches \
17° AT 0.75 R. j
0, ig 0 %; 0. %g 0, 132 0.172 v {
8 : : Sl . 259 e Cr Cp C: i
120 ; +0630 255 -348 nD ¥ i !
.25 . 0803 . 0616 .326 .437
5 - 0803 0304 i 16
; s : .616 0.10 0.0938 0.0466 0.201 0.1845 ’
.40 2 . 0590 541 . 705 .15 L0914 0466 294 o7 |
.45 .0790 . 0588 . 605 .793 120 10883 04 382 1369
.50 .0 . 0584 ¥ .883 .25 0850 0461 461 .463
.55 . 0737 0579 . 700 .973 .30 0810 L0458 530 .557 ‘
.60 . 0690 0563 735 1. 067 .35 0763 . 0452 . 591 . 650 L
.85 3 . 0546 . 761 1.162 .40 0714 0445 641 .745
.70 . 0581 . 0520 . 782 1. 265 .45 0659 0434 682 .843
75 L0519 0485 . 801 1.372 .50 0589 0406 720 .950
-80 - 0451 0445 . 812 1.490 .55 0500 0368 . 748 1.063
.85 .0 - 0401 .819 1.615 § 0415 .0324 766 1. 190 }
. . 0321 0355 812 1.754 .85 0332 0280 770 1.330 |
95 .0258 . 0310 790 1.903 .70 0254 .0235 755 1.480 i
1.00 0191 0258 . 740 2.080 .75 0180 0191 705 1.653 w
1.06 L0126 0202 . 656 2,290 .80 0109 0148 589 1.858 |
110 0061 0134 2.610 .85 0040 0100 340 2.130 :‘7
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TABLE II.—FINAL ADJUSTED COEFFICIENTS—Continued

| Propeller No. 3792. Diameter, 9 feet 6 inches Propeller No. 8792. Diameter, 9 feet
{ 23° AT 0.75 R. 17° AT 0.75 R.
\ 5 =
“ nD Cr Crp K Cs WD Cr Cp n Cs
| et P
{ 0.10 0.0956 0.0780 0.123 0.167 0.10 0.1002 0.0519 0.193 0.181
\ 15 0955 0758 .189 251 .15 ; . 0519 L2711
0953 0738 1258 337 - 0961 0518 .371 361
| .25 . 0951 .0720 .330 .423 .25 .0929 .0517 i .452
I 30 0949 0704 405 .510 .30 .0512 . 518 . 543
, .35 0943 0691 477 - 597 ; . 0837 - 0508 . 577 .635
‘ 40 0934 0681 3 .685 .40 -0775 ; .627 730
45 0916 0679 607 7 .45 -0700 L0475 827
‘ 50 0882 0672 655 .857 .50 : .701 ]
\ 55 0837 - 0666 691 .945 .55 0545 0409 i 1.042
] 60 L0781 0650 .721 1,035 .60 - 0459 +0366 i 1.163
‘ 65 0721 0627 . 746 1.130 A .0372 . 0319 .758 1.296
1 70 0659 - 0599 .769 1.230 270 .0271 747 1.440
75 0593 0564 1.333 .75 L0212 - L 1. 606
.80 . 0521 .0521 . 800 1.447 .80 .0138 L0174 .635 1.800
.85 . 0456 . 0480 . 808 1. 557 .85 . 0085 .0127 .435 2.040
‘ 90 0383 L0429 .803 1. 686
1 95 -0316 -0379 792 1.826
| 108 a8 - Oons T 517 Propeller No. 3792. Diameter, 9 feet
‘ . . . . er No. . Diameter, 9 fee
| 1.10 . 0110 .0198 613 2.410 p %
‘ 115 . 0041 .0121 5 2.780 23° AT 0.75 R.
‘ 1h yla
i |
[ "D Cr Cp n Cs
| Propeller No. 8792. Diameter, 9 feet 6 inches
0.10 0.1005 0.0876 0.125 0.163
o BRI, ; .15 21095 .0830 1198 .247
120 .1091 .0794 .275 .332
1 v .25 .1089 .0776 .351 .417
‘ D Cr Cp 7 Cs .30 : %083 g 8;% w . 501
\ .35 ; y 4 5
1 5 .40 11041 10756 .550 671
; .45 i1 -0755 .597 o]
‘ 0.10 0.1040 0.1130 0.002 0. 1544 150 0950 .0752 637 .838
‘ .15 1020 .1105 .138 . 2330 .55 : . 0736 674 28
| .20 . 1000 .1081 185 .312 60 L0845 . 0718+ 7 1.015
.25 0980 1050 233 .392 .65 .0775 .0690 730 1.110
‘ 130 0970 1025 284 474 70 10704 752 1,207
:‘ .35 0956 .1002 .334 . 554 .76 . 0635 L0618 770 1.310
! . 0950 - 0980 . 388 . 637 .80 . 0565 . 0577 .783 1,416
] 45 0950 - 0969 .441 .718 .85 . 0492 .0530 .791 .53
! 50 0950 - 0952 . 499 . .90 L0421 g 2790 1.663
55 5 .0939 . 553 . .95 0352 0426 .780 1.786
] .60 0 .0927 .608 . 965 1.00 10279 0368 ; 1.933
] .65 .0925 L0915 . 656 1.050 1.05 .0208 .0304 .719 2.110
| .70 . 0900 . 0897 . 702 1.133 1.10 .0139 -0241 .633 2,310
| .75 -0866 . 0881 737 1.220 115 £0070 L0179 - 450 2.570
‘ 80 L0819 . 0863 .761 1.307
‘ 85 0771 . 0839 . 781 1.395
“‘ %] e " O7e8 1810 350 Propeller No. 3792. Diameter, 9 feet
| ; : . . . er No. A ameter, 9 fee
| P R R i i
L . 05 o . o o
3 1.10 . 0455 . 0613 .818 1.920 SEAT0TE R
;‘ 1.15 .0392 . 0558 .807 2.050
] 1.20 +0326 . 0497 .788 2190 - v
1.25 - 0260 . 0430 . 756 2.340 =5 Cr cp n Cs
1.30 0195 0361 2702 2.520
‘ 1.35 0131 028 613 2.740
‘ i S g : 0.10 0.1140 0.1246 0.0015 0.148
‘ % 1140 19 ‘128 1304
| L 11135 11220 1232 1381
| .30 .ilgg gx;; 282 - 488
‘ Propeller No. 3792. Diameter, 9 feet .ig 1120 1145 "391 817
] ; .45 .1095 .1099 . 449 .700
{ 12° AT 0.75 R. .50 .1072 .13% ; gég X ggg
’ .55 .1063 i1 I ;
| v 8 (oo s B
y 65 .1055 x : :
7D Cr e n Cs 70 11015 21000 o 110
| ' T R
0.10 0.0827 0.0339 0.244 0.197 .85 - 0840 . . .
15 0767 .0331 .348 i : .0779 0 781 1457
20 0707 .0321 . 440 .307 .95 0717 .085 198 L 885
2 .0310 .517 . 501 1.00 0652 L0812 04 1088
‘ 30 0582 10299 1583 ©605 1.05 .0585 . 0758 .8 1.760
‘ 35 0510 .0279 L7 1.10 .0519 -0708 500 1.807
: 40 0439 . 0258 . 679 .8 L15 - 0451 - 0652 s s
45 0361 .0232 700 .95 1.20 0377 .0578 : ;
| 1,095 1.25 .0302 .0492 : 2.280
| 50 0279 .0199 .702 0 (! i
55 0199 .0168 6 1.245 1.30 .0225 .0403 A X
‘ 60 0115 0131 526 1.430 1.35 . 0150 .0330 .614 2.660
| 65 0034 . 0094 .235 1. 655 1.40 ~0076 10245 .430 2.940
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TABLE II.—FINAL ADJUSTED COEFFICIENTS—Continued
Propeller No. 3792. Diameter, 8 feet 6 inches

12° AT 0.75 R.

Propeller No. 3792. Diameter, 8 feet 6 inches

1 4

=D Cr Cp n Cs

0.10 0. 0885 0. 0379 0.234 0.192
<10 . 0286 . 0370 . 335 . 290
.20 . 0759 . 0357 . 425 . 389
.25 . 0688 .0342° . 503" .491
.30 . 0619 .0325° L5671 . 595
.35 . 0545 . 0306 . 622 . 703
.40 . 0464 . 0280 . 661 . 816
.45 . 0384 . 0252 . 686 . 940
. 50. . 0303 . 0222° . 683 1.072
.65 . 0217 0188 . 635 1. 219
.60 . 0131 0150 .524 1. 390
.65 . 0046 0112 . 268 1. 598

3792.
17° AT 0.75 R.

Diameter, 8 feet 6 inches

\4

=D Cr Cp n Cs

0.10 0.1117 0. 0610 0. 183 0.175
.15 . 1087 . 0598 . 272 . 264
.20 . 1046 . 0589- . 355 . 352
.25 . 1006 . 0577 . 435 . 442
.30 . 0958 . 0572 . 502 . 532
.35 . 0901 . 0665 . 559 . 622
.40 . 0838 . 0549 610 .716
.45 . 0758 . 0525 . 650 . 813
. 50 . 0672 . 0489 . 687 .913
.55 . 0581 . 0445 . 719 1. 025
.60 . 0495 . 0399 . 744 1.143
.65 . 0410 . 0350 . 761 1.271
.70 . 0330 0305 . 7567 1. 406
.75 . 0245 0254 .74 1. 564
. 80 . 0170 . 0210 . 648 1.733
.85 . 0092 0161 .485 1. 942
.90 . 0016 . 0113 . 128 2.210

Propeller No. 3792. Diameter, 8 feet 6 inches

23° AT 0.75 R.
L5
S5 C
1] Cr T n Cs
0.10 0.1267 0. 0899 0.141 0.162
.15 . 1260 . 0896 .211 . 243
.20 1261 . 0891 .283 .324
.25 1261 . 0887 .35b =06
.30 1249 . 0881 .425 . 487
.35 1228 . 0875 .490 L5670
.40 1178 . 0869 . 541 652
.45 .1120 . 0861 . 585 .735
50 . 1065 . 0852 .625 .818
.55 . 0997 . 0832 . 660 . 904
.60 . 0930 . 0808 . 690 .994
.65 . 0859 L0774 .720 1.085
.70 .0785 . 0736 . 745 1.181
.76 .0710 . 0699 . 763 1.278
.80 0632 . 0650 .778 1.383
.85 0553. .0600. . 784 1.495
.90 0473 . 0541 .785 1.613
.95 . 0393 . 0480 .778 1.743
1.00 .0315 .0420 . 750 1.885
1.05 . 0233 .0352 .696 2.500
1.10 0156 0286 599 2.240
1.15 L0075 .0229 .376 2.500

28° AT 0.75 R.
v 1
2D Cr Cp n Cs
0.10 0.1308 0.1450 | 0.090 0.147
.15 L1290 .1410 .137 .222
20 1271 1369 .186 .298
.25 1257 .1330 .236 .375
.30 .1243 L1288 .290 . 453
.35 .1233 1249 .346 . 532
.40 1223 1211 . 404 .610
.45 L1220 1167 .470 .690
.50 L1223 1133 .540 .771
55 .1231 1130 .600 -850
.60 1198 1128 .637 .928
.65 1149 L1125 . 662 1.005
.70 1100 L1115 .690 1.086
.75 1048 .1097 715 1.167
.80 . 0982 .1067 .737 1.252
85 L0911 .1029 .753 1.339
.90 0843 - 0989 . 768 1.432
.95 0772 .0942 779 1.525
1.00 0703 .0893 .787 1.623
1.05 . 0632 L0835 .795 1.726
1.10 . 0560 .0770 .800 1.837
1.15 0483 . 0696 .797 1.955
1.20 L0410 . 0624 .789 2.090
1.25 .0335 0541 an 2.240
1.30 . 0260 0462 .730 2,400
1.35 0183 .0376 .656 2.600
1.40 . 0108 . 0293 . 515 2.830
1.45 .0031 .0212 20 | 3130
Propeller No. 3792. Diameter, 8 feet
12° AT 0.75 R.
vV
Sl C Cp Cs
nD 7 { 5
0.10 0. 0900 0.0380 0.237 0.192
.15 L0841 L0379 .334 . 288
.20 . 0779 . 0366 .425 . 387
.25 . 0705 . 0353 . 500 . 487
.30 . 0635 . 0340 . 561 . 590
.35 . 0562 . 0322 .610 695
.40 . 0488 . 0302 . 645 805
.45 . 0407 L0274 . 669 923
.50 . 0330 . 0247 . 668 1. 047
.55 L0244 . 0216 . 623 1.185
.60 -0155 L0179 520 1.343
.65 . 0065 . 0140 . 302 1.525
Propeller No. 3792. Diameter, 8 feet
17° AT 0.75 R.
v |
S C.
5 Cr Cp 7 s
0.10 0.1218 0. 0656 0.185 0.172
.15 1179 . 0648 . 272 . 259
.20 L1133 . 0639 .355 .346
.25 L1081 - 0630 .429 .435
.30 L1025 . 0622 . 494 .522
.30 . 0959 . 0613 . 547 .612
.40 . 0890 . 0600 . 594 .703
.45 L0811 L0575 . 635 . 798
.50 . 0726 . 0540 673 . 897
.55 . 0632 . 0491 707 1. 006
.60 . 0335 . 0442 L728 1.120
.65 . 0447 L0392 . 740 1,242
.70 . 0343 . 0362 .738 1. 361
.75 L0285 . 0294 .728 1. 520
.80 0200 0243 . 659 1. 680
.85 L0113 0193 L4908 1.872
.90 . 0030 0145 . 186 2.110




FULL SCALE WIND TUNNEL TESTS OF A PROPELLER 25

TABLE II.—FINAL ADJUSTED COEFFICIENTS—Continued

Propeller No. 3792. Diameter, 8 feet Propeller No. 3792. Diameter, 8 feet

23° AT 0.75 R. 28° AT 0.75 R.
Vi |4
= C C Ck — C; C, C:
55D T P n s . 7D 2 P n s ‘
0.10 0. 1466 0. 0967 0.152 0. 160 0.10 0. 1437 0.1513 0. 095 0. 146
.15 . 1441 . 0961 .225 . 240 .15 1413 . 1473 1 . 220
.20 1412 0958 . 295 . 320 .20 1393 . 1435 194 295
.25 1378 54 . 360 400 .25 1379 1397 247 371
.30 1340 0952 .423 481 .30 1368 1359 302 447
.35 1297 0950 477 561 .35 1363 . 1321 361 . 525
.40 1246 0950 524 641 .40 1370 . 1286 426 603
.45 1187 0943 566 722 .45 1380 . 1252 496 682
. 50 1123 0929 604 805 . 50 1365 1245 548 758
. 65 1055 0907 640 889 .55 1322 1242 585 835
. 60 0979 . 0874 672 979 .60 1278 1238 619 911
.65 0898 . 0831 702 1.072 .65 1223 1225 649 987
.70 0820 . 0793 723 1.163 .70 1163 1210 673 1. 067
.75 0738 . 0746 741 1. 262 .75 1099 L1177 700 1151
.80 0659 0699 753 1. 364 . 80 1023 L1137 . 720 1,237
.8 0580 765 1.470 .85 0951 . 1091 . 742 1.325
.90 0510 . 0595 772 1. 585 .90 0880 . 1043 . 760 1. 414
.95 0432 0533 770 1. 709 .95 0805 . 0992 L771 1. 508
1.00 0361 0478 755 1. 805 1.00 0732 . 0942 . 776 1. 605
1.05 0285 0419 715 1. 980 1.05 0659 . 0890 775 1. 703
1.10 0207 . 0351 650 2.150 1.10 0586 . 0832 L775 1.811
115 0128 . 0284 518 2.330 1.15 0511 . 0767 . 766 1.920
1.20 0050 0218 276 2. 580 1.20 0435 . 0699 . 748 2. 045
1.25 0359 . 0620 . 723 2. 180
1.30 0282 . 0538 . 674 2.330
1.35 0203 . 0448 610 2. 515
1.40 . 0125 . 0360 . 487 2. 720
1.45 3 0269 . 243 2.990

U.S. GOVERNMENT PRINYING OFFICE: 1930
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Positive directions of axes and angles (forces and moments) are shown by arrows

Axis Moment about axis Angle Velocities
Force
(J}L)aral}e)l Linear
HER Sy~ 02518 Designa- | Sym- Positive Designa- | Sym- | (eompo-
Designation bol | ¥ mbol tion bol direction tion bol | nent along Angular
axis)
Longitudinal._| X X rolling____. o iader 5 Y—=>—7 l\roltl 4 . - D U P
Lteral . Z5M5L e | U pitching____| M Z—— X lapitch it 0 1) q
Normial, + 22 % Z zZ yawing__.___ N X- Xoileayaws oot v w r

Angle of set of control surface (relative to neu-
tral position), 8. (Indicate surface by proper

Absolute coefficients of moment

L M N

0L=g—fb—8’ Gae = qcS O qfS subseript.)

; 4. PROPELLER SYMBOLS
D, Diameter. T, Thrust.
D,  Effective pitch. @, Torque.
Py, Mean geometric pitch. P, Power.

(If “coefficients” are introduced all
units used must be consistent.)
n, Efficiency =71 V/P.
n, Revolutions per sec., r. p. s.
N, Revolutions per minute, r. p. m.

®, Effective helix angle = tan™ (2 ¥ )
wrn

ps,  Standard pitch.

Py, Zero thrust.

Pay - Zero torgue.

p/D, Pitch ratio.

V’, Inflow velocity.

V,, Slip stream velocity.

5. NUMERICAL RELATIONS

1 hp=76.04 kg/m/s =550 Ib./ft./sec. 1 1b.=0.4535924277 kg

1 kg/m/s=0.01315 hp 1 kg =2.2046224 1b.

1 mi./hr.=0.44704 m/s 1 mi.=1609.35 m = 5280 ft.
1 m/s=2.23693 mi./hr. 1 m=3.2808333 ft.






