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ABSTRACT 

The results of hydrodynamic model tests of a series of four hulls 

suitable for an LVA planing-hull concept are presented and analyzed. The 

performance, seakeeping and habitability characteristics are discussed, 

together with the effects of fitting bow flaps, chine flaps and transom 

flaps. The transom flap is shown to be an efficient method of trim control 

Satisfactory performance is obtained without the use of chine flaps and 

the impact accelerations are well below the habitability criterion. 
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INTRODUCTION 

One of the candidate design concepts for the LVA craft is a hard 

chine, low deadrise, plan'ng hull. Due to the dimensional constraints on 

the craft and the loadings associated with its mission the craft is more 

heavily loaded than conventional planing hulls. Preliminary model tests 

of two LVA planing hulls demonstrated the potential for meeting the design 

objectives.  On the basis of these results it was appropriate to explore 

other design options with the objectives of further reducing the drag in 

waves and improving the rough water habitabi1ity. 

Together with the two designs already tested a total of four hull 

designs were investigated. Variations in hull form included inverted 

vee-bottom, flat bottom, lowered bow profile and lowered bow profile with 

deadrise. These hull forms were tested with a variety of appendages 

including bow flaps, chine flaps and transom flaps. The overall hull 

dimensions and displacement were the same for all configurations. 

A development type test program was used to select the most promis- 

ing configurations which were then evaluated in some depth. The objective 

of the program was to identify those configurations having either improved 

rough water performance or improved rough water habitability and to 

determine their hydrodynamic characteristics. These characteristics include 

EHP requirements in calm water and waves and statistics of the loads and 

motions in waves, including 1/3-octave rms acceleration analysis. These 

results are intended to provide fundamental data on the hydrodynamic per- 

formance of highly loaded planing hulls in rough water which may be applied 

In the LVA design process to evaluate options and select the optimum 

configuration. 

This study is in support of a development program initiated by 

Code 03221 of the Naval Sea Systems Command. Technical monitoring was pro- 

vided by the LVA Office, David Taylor Naval Ship Research and Development 

Center (DTNSRDC). 
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MODELS 

The four 1/12-scale models were constructed of polyurethane foam, 

reinforced with fiberglass sheet and covered with glass cloth and resin. 

All mcjels were 28 ft overall length, 11.0 ft beam and 7 ft deep. 

(Throughout this report all quantities are expressed in terms of corres- 

ponding full-size values.) The following hull forms were investigated: 

Model 
Designation 

Description 

P-l     An inverted vee-bottom hull configured by DTNSRDC. 

S-l    A flat-bottom hull otherwise identical to P-l. 

S-3    A flat-bottom hull similar to S-l but with a 

lowered bow profile. 

S-5    A flat-bottom hull having the same keel profile 

as S-3 but incorporating deadrise in the bow 

region for 25% of the overall length aft of the 

forward perpendicular: the maximum deadrise at 

the FP was 20 degrees decreasing to zero at a 

point 25% LOA aft of FP. 

The hull profiles and sections are shown on Figure 1. 

Various appendages were fitted to these models including: 

Bow Flap   4.7 ft chord by 11.5 ft span, 3*+ degree ancle of 

attack, fitted to Model S-3 only, attached to 

keel at FP. 

Chine Flaps  19.6 ft chord by 3 ft span, trailing edge 2.4 ft 

forward of AP, fitted to Models P-l and S-l. 

• 15 ft chord by 3.5 ft span, trailing edge 6 ft 

forward of AP, fitted to Models S-3 and S-5. 

• 45 degree deadrise flap fitted to Model S-5. 

• 4 ft and 8 ft chord by 6 ft span, leading edge 

23.4 ft forward of AP, fitted to Model S-5 only. 

2 
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Transom Flaps 3 ft chord by 11.0 ft span fitted to Model S-l only. 

© 3 ft chord by 6.5 ft span fitted to all models. 

• 6 ft and S ft chord by 6.5 ft span fitted to Model S-5 

* only. Leading edge of all flaps 2.k  ft forward of AP. 

The appendages are shown on Figure 2. 

I" The part-span transom flaps were adjustable in 2.5 degree increments 

*' from -2.5 degrees (upward deflection) to +15 degrees (downward deflection). 

•» In the case of the horizontal chine flaps fitted to Model S-3, the aft 3 ft 

m» of each flap was hinged and could be adjusted to a maximum downward angle 

of 15 degrees. 

•*• The bottoms of the models were scribed with a 1 inch grid for the 

I., purpose of estimating wetted lengths from underwater photographs. 

J J The model was towed through a pitch pivot located at the nominal 

center of gravity:  LCG 12.5 ft forward of transom (AP) and VCG 3.5 ft 

above baseline.  Ballast weights were located in the model for adjusting 

the LCG and pitch radius of gyration which was set at 7.0 ft. Acceler- 

ometers were mounted in the model at bow, LCG and stern located 2k  ft, 

12.5 ft and k  ft respectively forward of the transom. 

Leading particulars of the models are summarized in Table 1. 

APPARATUS AND INSTRUMENTATION 

The model tests were carried out in Davidson Laboratory's Tank 3 

test facility. The test set-up and model S-5 sre  shown in Figure 3. This 

setup allows the model freedom in pitch and heave, with restraint in yaw, 

roll and swav. Test instrumentation included a 30 lb capacity drag balance, 

heave and pitch transducers to measure the motions at and about the pitch 

axis, locat-d at the model LCG, and bow, CG, and stern accelerometers. 

in rough water, a w?ve strut attached to the towing carriage was mounted 

to record the wave profile. 

The signals from the transducers were relayed by overhead cables 

to ths data station on shore where they were filtered {k0  Hz low pass), 

3 
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recorded on magnetic tape and processed by an on-line PDP-8e computer, 

which includes an analog-to-digital converter. The required model results 

were printed on a teletype and also stored on digital magnetic tape. All 

data channels were monitored on an oscillograph. A camera carriage, 

mounted ahead of the main carriage, included a black and white television 

Camera which was used to observe the model tests on a shore based TV 

monitor. A video-tape recording was also made of each run. Underwater 

pictures were taken of most smooth water tests to determine the model 

wetted lengths and areas. 

For the rough water tests the Tank 3 plunger type wave maker was 

used to make both regular and irregular waves. The irregular waves gen- 

erated consist of a reproducible set of 100 waves having a variance density 

approximating the Pierson-Moskowitz spectrum. The spectrum used in these 

tests had a significant height of 2.2 ft and is compared with the Pierson- 

Moskowi tz spectrum on Figure k. 

DATA PROCESSING 

The instrumentation was calibrated by applying known displacements 

to the motion transducers and wave strut, known loads to the drag balance, 

and gravity multiples to the accelerometers. All calibrations were recorded 

on analog magnetic tape and processed by the on-line computer. All cali- 

brations were linear and a "least-squares" technique was used to determine 

the calibration rates, which were spot-checked daily. 

Test results were computed from the differences between the trans- 

ducer outputs in the zero and running conditions.  Drag zeros were taken 

with the model floating on the water in calm cone it ions, twice a day, and 

stored in the computer; the floating drag zero was monitored for stability 

between each run. All other zeros were taken with the model in the air 

at zero trim and known elevation above the water surface. After the model 

was up to speed data was collected over a \k0  ft section of the tank. 

During data collection all channels of information were scanned at a rate 

of 250 Hz and the results stored in the computer for appropriate processing. 
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In the case of calm water tests mean values of drag, trim and 

draft were computed. The draft is defined as the immersion, relative to 

calm water, of the point formed by the intersection of the aft perpendicu- 

lar (transom) with the base line. The velocity was computed from the time 

taken to travel through the \k0  ft data-collection section. 

For the tests in regular waves the mean drag was computed and a 

harmonic analysis was carried out for the heave, pitch and acceleration 

channels. The harmonic analysis performed on the regular wave time his- 

tories is a least squares fit of each data channel using the equation 

y(t) = ym + 2 rncos[ntut-(cpn-n9e ,)]}   0 < (\-^Q  ,) < 2n 
n ' * 

where 

y(t) * fitted time history to data channel 

y   ■ mean value 'm 
n » 1/2, 1,2,3 frequency multiples 

r a  amplitude of each frequency component 

U) * fundamental frequency of encounter 

cp ■ phase angle relative to the time at which digitizing began 

cp . * phase angle associated with the pitch fundamental frequency 
o, l 

The fundamental frequency of encounter was obtained in the PDP-8e 

computer by noting sequential up-or-down zero crossings of the moving wave 

strut. The frequency components at one-half, one, two and three times the 

fundamental were then computed and used in the fitting equation above. 

A time shift was then introduced so as to make the phase lag in the pitch 

fundamental equal to zero. Thus, the phase angles on all channels are 

relative to this particular frequency component. 

For the irregular wave tests the velocity and mean drag were computed 

and a peak-trough analysis performed for the heave, pitch and acceleration 

channels. The peak-trough analysis computes for each signal the mean, rms, 

and statistics of the peaks and troughs (maxima and minima), i.e. the 1/3 

and 1/10 highest.  In the statistical analysis spurious oscillations are 

suppressed by means of "buffers." (Buffers are selected so as to prevent 

the detection of substantial maxima and minima in corresponding steady-state 
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calm water runs. A substantial maximum (minimum) is defined as any maximum 

(minimum) succeeded by a decrease (increase) in signal level at least equal 

to the magnitude of the stipulated buffer size.) Typical buffers employed 

in these tests were 1.0 degree pitch, 0.2 inch heave, 0.1 g acceleration, 

and 0.2 inch wave.  In addition, for selected runs, spectral analyses of 

the vertical accelerations at the CG. were performed and converted to 

1/3-octave rms format for comparison with the habitability criteria. 

The wetted areas of the models were measured from underwater photo- 

graphs after the tests. Because of the small or zero deadrise of the 

models an average value of the wetted length across the beam of the model 

was determined. This average value defines the position of the leading 

edge of the wetted area. This position is reported relative to the transom 

and is referred to as the mean wetted length (MWI). 

TEST PROGRAM AND TECHNIQUE 

The test program was conducted in three phases and it is convenient 

to discuss each phase separately. 

Phase 1 Tests 

These tests were concerned with calm water tests of Models P-l and 

S-l both with and without chine flaps, and rough vater tests of Model P-l 

with and without chine flaps and S-l with chine flaps. The results of 

these preliminary tests have been reported previously. 

The test technique employed in calm water provided foi mloadipg 

the model to simulate the effect of the vertical component of the thrust 

due to trim, and for applying pitching moments to simulate the thrust moment. 

In the rough water tests thrust unloading was not simulated and all tests 

were made at a displacement of 55*000 lb.  In this exploratory phase of 

rough water testing only one pass down the tank was made at each condition 

resulting in approximately 30 wave encounters out of the 100 available. 
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Phase 2 Tests 

This test phase was concerned with comparative calm water and 

rough water tests of Model P-l and S-l without chine flaps, of Model S-3 

**. with and without chine flaps and with bow flap extended and retracted. 

In these tests, in order to properly identify the added resistance 

in waves, thrust unloading was not simulated and all models were tested 

at a displacement of 55*000 lb. Furthermore in the wave tests repeat runs 

were made at each condition, starting at a different point in the irregu- 

lar wave train, to obtain a total of approximately 90 wave encounters. 

Phase 3 Tests 

», In the third phase of testing Model S-5 was tested in calm water 
I 

and waves with a variety of appendages to provide the basis for selecting 
I "! 

the optimum configuration for the chine flap and transom flap. 

The test program was set-up to identify the most promising config- 
I  I 

uration of Model S-5 in irregular waves, the primary criteria being the 

hump drog at 15 knots and the CG arcelerations at 30 knots. The most 

? suitable configuration would then be selected, with the advice of the 

LVA Office, DTNSRDC, for calm water evaluation. 

With these objectives in mind the test procedure in waves provided 

for all testing at one displacement of 55,000 lb and one pass at each 
I 

condition. Comparison of the Phase 1 and Phase 2 tests showed that 

increasing the number of wave encounters had negligible effect on both 

the added resistance in waves and on the rms accelerations.  In the calm 

water tests, instead of simulated thrust unloading, displacements of 

55>000 lb, 49,70'; lb and 44,400 'b were tested. This technique is more 

time consuming than simulated thrust unloading but the data may then be 

used to account for the effect of arbitrary shaft angle, in addition a 

basis is provided for a limited extrapolation to greater design gross 

weights than 55,000 lb. 

ii 
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TEST PROCEDURE 

All tests were made with the model free to trim and heave, and 

restrained in roll, yaw and sway. Calm water and rough water tests were 
2 

made at constant speed.  It has been shown that constant speed rough 

water tests of planing hulls provide results identical to those obtained 

free-to-surge at constant thrust. 

The bulk of the tests were run with the model ballasted to represent 

55,000 lb, LCG 12.5 ft, VCG 3.5 ft and pitch radius of gyration equal to 

7 ft. Test speeds of 10, 15, 20, 25, 30 and 35 knots were used, with the 

emphasis on the hump speed of 15 knots and the required speed of 30 knots 

in irregular head seas having significant height 2.2 ft. 

For each conf'guration tested the chir* parameter was the deflection 

of the transom flap. Repeat runs at the samt condition with different flap 

settings, in both calm water and waves, resulted in curves of resistance and 

rms acceleration as functions of trim from which optima could be picked off. 

Additionally somt. runs were made at LCG's of 10.5 ft and 13.5 ft, in these 

cases the pitch pivot was moved to the new LCG and the model re-ballasted 

so as to properly simulate a CG shift in rough water. Calm water tests of 

Mode) S-5 were also made rfith various applied moments in order to define 

the variation of hydrodynamic pitch moment with trim. 

For the tests in irregular waves e. Pierson-Moskowi tz spectrum having 

a significant height of 2.2 ft was used throughout the program. Regular 

wave tests were made with Model S-5 at speeds of 15, 20, 25 and 30 knots. 

Three regular wave trains were used:  1.8 ft high by 83 ft long, 1.8 ft 

high by 110 ft long and 3.6 ft high by 110 ft long. 

Color motion pictures were taken of selected conditions in Phase 2. 

An edited movie sequence is presented in Table 2. Full-scale time is simu- 

lated when this movie is projected at 16 frames per second. Video tape 

records were made of all runs. 
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RESULTS 

It is desirable that the results of this series of development 

tests of the LVA planing hull be presented in a comparative form so as to 

clearly identify the design options available. Toward the end of the third 

phase of testing it appeared that Model S-5, without chine flaps and with 

a part-span 6 ft transom flap, was the favored candidate design and was 

therefore more extensively tested than other configurations. Consequently 

S-5 is made the basis of comparison and the performance of other configura- 

tions is given relative to S-5, with the emphasis on performance in waves 

having a significant height of 2.2 ft. 

Performance Results 

The resistance of Model S-5* without chine flaps, for an LCG of 

12.5 ft and trimmed by the transom flap, in both calm water and waves has 

been expanded to full-scale and is presented in Tables 3, **, 5 end 6 for 

speeds of 15, 20, 25 and 30 knots. The method of expansion is described 

in Appendix A where the raw model data is also presented. 

The full-scale bare-hull S-5 resistance data is tabulated in terms 

of the displacement (or load-on-water) and trim, in order to allow perform- 

ance prediction at any shaft angle. The forces acting on the hull are 

illustrated in the following sketch: 
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Vector Diagram of Forces on Planing Hull 

For vertical and horizontal equilibrium 

A = W - T sin(T+6) 

R = T COS(T+9) 

and eliminating the thrust from Equations (1) and (2) 

A ■ W - R tan(T+9) 

(1) 

(2) 

(3) 

To find the resistance for a given speed (Tables 3 to 6), the 

constant-trim resistance contours are plotted as a function of load-on-water, 

A.  For a given displacement, W, and shaft angle, 9, the constant-trim 

load contours given by Equation (3) are superimposed and the resistance 

read off at the equilibrium points of intersection. This process is illus- 

trated on Figure 5, using the data in Table 6, to find the resistance of 

the S-5 configuration at 30 knots in 2.2 ft significant height-waves, for 

a displacement of 55,000 lb and with a shaft angle of 15 degrees.  In the 

lower part of the figure the equilibrium resistance is plotted as a 

function of trim to show the minimum resistance and optimum trim angle. 
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Hence the EHP may be found from the product of the bare hull resistance 

and speed (in feet per second) divided by 550. Estimates of the shaft 

horsepower are dependent upon appendage drag, propeller characteristics 

and machinery which, with one exception, have not been considered in this 

* study. 

This procedure is applied in the Discussion Section of this report 

to illustrate the comparative performance of the different hull designs, 

for a given displacement and shaft angle, and to show the effect of dis- 

placement and shaft angle on a given design. 

In the procedure described, the balance of moments is not taken into 

account. Considering operation at the optimum trim of 7 degrees shown on 

the lower part of Figure 5 it is probable that the thrust vector will apply 

a bow-up moment to the craft tending to drive the trim away from optimum. 

In order to restore the craft to optimum trim it will be necessary to 

increase the deflection of the transom flap, and indeed it is the moment 

equilibrium which determines the flap setting for optimum trim. This change 

{ in flap setting to restore the craft to optimum trim will not affect the 

performance of the craft. To demonstrate this point the relative effects 

♦ on performance of flap deflection and applied moment, e.g. CG shift, must 

be considered. These effects are illustrated on Figure 17. At the top of 

the figure it can be seen that the optimum trim with flap deflection is 

6 degrees. Suppose that the craft is operating at i:his point with zero 

applied moment. When the bow-up thrust moment is applied, the drag will 

move along the "Flap Oeflection" curve in the direction of increasing trim. 

Increasing the flap deflection, to operate at optimum trim with thrust 

moment, will cause the drag to decrease along this curve to the same mini- 

mum drag. The flap-deflected drag is lower because of the reduced wetted 

area due to flap lift, and balancing the thrust moment by increased flap 

deflection will reinforce this effect. The equilibrium flap deflection 

may be found from the data in Table kk,  for a specific shaft angle and 

location as illustrated later. 

T The increment in total rough water resistance, relative to S-5> 
i 

•*- for the various configurations is presented in Tables 7 and 8. The deri- 

, vation of these results is discussed in the Appencix.  It is appropriate 

11 
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to tabulate the rough water increment since performance in rough water is 

one of the major criteria. Due to the exploratory nature of the tests it 

is in any event not generally possible to document the calm water incre- 

ments: for example the calm water drag of Model S-5 with horizontal chine 

flaps has not been measured at this time. 

To illustrate the use of Tables 7 and 8 suppose that the resistance 

of Model S-3 is required at 55>000 lb, a speed of 30 knots and at trim of 

7 degrees. From Table 6 the resistance of S-5 at this condition is 11,010 lb 

and from Table 8 the increment for S-3, without chine flaps is 1190 lb. 

Thus the resistance of S-3, without chine flaps in 2.2 ft significant waves, 

at 55,000 lb load on water, 30 knots and 7 degrees trim is 12,200 lb. 

Seakeeping Results 

The results of the tests in irregular waves, in terms of full-scale 

values are given in Tables 9 to 13. For each configuration the results 

are ordered by velocity and flap deflection, and the number of wave 

encounters is noted. Statistics are given for the various data channels 

including: pitch, heave, bow acceleration, CG acceleration and stern 

acceleration. For each channel the statistics of the response are given 

in the following order: the signal mean and rms, the number of oscilla- 

tions, the average of peaks and the troughs, (averages of maxima and 

minim?), and the averages of the 1/3 highest peaks and troughs. 

Values of the 1/10 highest peaks and troughs are not reported 

because the confidence bounds on these statistics are, in general, too 

broad due to the relatively small number of wave encounters. 

The regular wave test results for Model S-5 are presented in 

Table \k,  again in terms of full scale values. The speed; wave length, 

height and period; mean model drag, and number of wave encounters are 

noted. For the wave, pitch, heave, bow acceleration, CG acceleration and 

stern acceleration, the amplitude of the signal at one-half, one, two and 

three times the fundamental frequency is given together with the phase 

angles relative to the fundamental pitch response. 

12 
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DISCUSSION 

Performance and Seakeeping Characteristics of S-5 Configuration 

Performance 

The performance characteristics of the S-5 configuration without 

chine flaps, at 55,000 lb displacement with an ICG of 12.5 ft, are shown 

on Figure 6. The resistance in calm water and waves, 2.2 ft significant 

height, is shown together with the trim and transom draft. These results 

were obtained with the shaft-line assumed to be parallel to the keel and 

are tabulated below, the mean trims and drafts are the same in calm water 

and waves. 
S-5 PERFORMANCE AT 55,000 lb. 

SPEED TRIM RESISTANCE TRANSOM LOAD ON 
CALM WAVES DRAFT WATER   IN WAVES 

knots degrees lb. lb. ft. lb. 

0 0.8 - - 3.5 55,000 

10 2.5 7,000 7,000 4.7 54,700 

15 15.0 18,300 18,300 5.9 50,100 

20 13.0 13,550 14,480 3.9 51,700 

25 10.0 10,760 12,110 2.5 52,900 

30 7.0 8,700 10,790 1.8 53,700 

The trims are the optima for this configuration with a 6 ft chord 

transom flap, (6.5 ft flap span).  Increasing the chord of this flap 

from 3 ft to 6 ft reduced the drag but a further increase to 9 f- caused 

increased hump resistance due to the stern wave collapsing on the aft part 

of the flap. 

To find the corresponding flap deflection at each trim it ir- 

necessary to balance the moments. Assuming the parallel shaft is 3.5 ft 

below the keel and with a VCG of 3.5 ft, at 15 knots there will be a 

bow-up moment of 132,600 ft-lb. From the model data presented in the 

Appendix, at 15 knots and 50,100 lb displacement (7.3 fps and 28 lb model 

scale) the pitch stiffness is 16,230 ft-lb/degree for zero flap deflection. 

13 
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Hence the applied thrust moment would increase the trim 8.2 degrees. 

Correspondingly from the data taken at zero moment, the flap stiffness 

is -1.5 degrees/degree of trim, hence an increase in flap deflection of 

12.3 degrees is required to offset the trim increase due to thrust moment. 

The data taken with zero moment shows that to run at 15 degrees trim a 

flap deflection of -5.6 degrees would be needed. Thus the equilibrium 

flap setting at 15 knots is 12.3 - 5.6 = 6.7 degrees for the assumed 

shaft angle and location. 

Similarly at 30 knots a flap angle of 6.0 degrees is predicted. 

Evidently the flap setting, and other performance characteristics, depend 

on the assumed position of the propeller shaft:. This is especially 

important in the case of highly loaded planing hulls which develop unusu- 

ally large hump trim ancles.  It is desirable that the model data be 

collected over a sufficient parametric range in order to maintain flexi- 

bility in the design prccess. 

Seakeeping 

The seakeeping c -sracteriatics may be discussed in terms of the 

rms values of the motion;« and accelerations, for it can be shown from 

the data that the significant double amplitude (or significant height) is 

equal to k  times the rms value within 5 percent. This suggests that the 

accelerations and motions are Rayleigh distributed. Moreover, at all 

speeds, the bow rms acceleration (11.5 ft forward of the LCG) is twice 

the CG rms acceleration and the stern rms acceleration (8.5 ft aft of the 

LCG) is 75 percent of the CG value. 

For the S-5 configuration, without chine flaps, at 55,000 lb dis- 

placement in waves of 2.2 ft significant height, the rms values of the 

heave and pitch motions and the CG acceleration are shown on Figures 7, 

8 and 9.  It is evident that the motions and accelerations increase with 

speed and that the seakeeping characteristics deteriorate with increasing 

trim, especially at the higher speeds.  It is generally possible to improve 

seakeeping at the expense of performance by running at less than optimum 

trim and this option may be considered as part of the design process. 

\k 
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The seakeeping characteristics as a function of speed are shown 

on Figure 10, for the optimum trim at each speed as given on Figure 6. 

Habitability 

The habitability characteristics of the S-5 configuration, without 

chine flaps, at 55>000 lb displacement in irregular waves having a signif- 

icant height of 2.2 ft is shown on Figure 11 for speeds of 15, 20, 25 and 

30 knots. The data is presented in the ISO format and includes the ISO 

I "fatigue-decreased proficiency" (FDP) acceleration limit for a one hour 
3 

exposure time. 

f It is evident that the 30 knot habitability is most severe, although 

comfortably below the ISO one hour limit: the ISO boundary is not defined 

> below 1 Hz. At 30 knots the peak rms occurs in the 1/3-octave having a 

center frequency of 0.8 Hz. The wave spectrum has its peak energy at a 

frequency of 0.25 Hz, Figure k,  and at 30 knots this corresponds to an 

encounter frequency of 0.87 Hz. 

• From the habitability data for the S-5 shown in Figure 11, and from 

! the data for the other configurations, a simple relationship was found 

between the maximum 1/3-octave rms and the total rms CG acceleration. 

As shown on Figure 12, the peak value of the habitability curve is equal 

to half the value of the total rms acceleration. 

Thus a table can be drawn up which relates the various statistical 

acceleration parameters to the rms CG acceleration by the factor shown: 

Parameter Factor 

Maximum 1/3-octave rms 

Significant double amplitude 

1/10 highest double amplitude 

Bow rms acceleration 

Stern rms acceleration 

It follows, for instance, that the peak of the habitability curve 

is equal to the significant double amplitude acceleration divided by 8. 

This peak occurs at an encounter frequency corresponding to the peak in 

the wave spectrum. These simple relations suggest that during the 

15 

0.5 

4.0 

5.0 

2.0 

0.75 
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development stage of a planing LVA it is sufficient to measure only the 

rms CG acceleration to characterize the habitability of the craft, how- 

ever all parameters should be measured for the final design. 

The relationships with the rms CG acceleration have only been 

demonstrated for the heavily loaded, zero deadrise type of craft con- 

sidered in this study. They should not be taken to apply to other planing 

craft without further research. 

Effect of Hull Form on Performance and Seakeeping 

Performance 

The comparative rough water performance of the P-l, S-l, S-3 and 

S-5 configurations is shown on Figure 13 in the form of EHP curves from 

15 to 30 knots.  In each case the displacement is 55,000 lb, the propeller 

shaft is assumed parallel to the keel and the significant wave height is 

2.2 ft. 

In chronological order of development, modifying the inverted-vee 

form of the P-l to the flat-bottomed S-l, reduces the hump drag 18 per- 

cent at 15 knots with a small drag penalty at 30 knots.  Lowering the bow 

profile of S-l to get the S-3 configuration effectively rotates the force 

vector at the bow away from the horizontal and toward the vertical. This 

results ir■ lowered drag at 30 knots and correspondingly some increase in 

vertical acceleration. The drag at the hump speed of 15 knots increases 

due to the more bluff bow entry presented by the lowered profile.  Finally, 

adding deadrise to the S-3 over the forward 25 percent of the length yields 

the S-5 configuration. The eased entry into waves thereby obtained results 

in a hull form having the least drag of those tested to this point in 

development. 

Seakeeping 

The heave and pitch motions of the four hull designs, at a dis- 

placement of 55»000 lb, are compared on Figures \k  and 15. The inverted- 

vee hull, P-l, is the most lively of the designs studied, being signifi- 

cantly more responsive to waves above speeds of 20 knots. A general 

16 
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improvement in seakeeping has been achieved in the course of development; 

both the heave and pitch motions have been reduced 40% at 30 knots in 

progressing from the P-l to the S-5 configuration. 

Habitability 

Since the most severe accelerations are encountered at 30 knots 

it is appropriate to compare the C.G. accelerations for the four hulls at 

this maximum speed, in the ISO form of habitability charts. This com- 

parison is presented on Figure 16. 

The S-3 configuration has the largest peak 1/3-octave rms accel- 

eration and the S-l the smallest. The peak values are tabulated below: 

Configuration 

P-l 

S-l 

S-3 

S-5 

This table shows that there is relatively little difference between 

the peak accelerations, all the data being within 16%. There is rather 

more variability in the width of the response.  In particular Configuration 

P-l exhibits more responss at low frequency which could be a problem rela- 

tive to motion sickness. At a frequency of 1 Hz al1 the designs are better 

than 40% below the ISO 1 hour FDP boundary. 

Peak 1/3-octave Peak Acceleration Ha If-power 
RMS acceleration Relative Bandwidth 

g units to S-5 Hz 

.143 108 .46 

.127 95 .65 

.147 111 .61 

.133 100 .55 

I Effects of Appendages 

I 

Transom Flaps 

It can be shown that it is generally better, in the sensa of pro- 

ducing higher L/0 ratios, to use as large a flap as possible and to 

minimize the deflection, within the constraint of leaving sufficient 

deflection range for control purposes. A brief series of experiments 

with the S-5 configuration at hump speed showed drag benefits resulted 

k. t 17 
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from Increasing the flap chord from 3 ft to 6 ft, however further increase 

to 9 ft caused a drag penalty due to the stern wave collapsing on the flap. 

Transom flaps are the most efficient means for trimming a planing 

hull. Since increasing the flap deflection causes the craft to trim down, 

and because the seakeeping characteristics improve as the trim decreases 

(Figures 7> 8 and 9)> it follows that the seakeeping characteristics may 

be significantly improved by transom flap deflection as previously reported. 

A similar decrease in trim, however, could be achieved by a forward shift 

of the CG, assuming that the designer has sufficient disposable load, which 

is not always the case. Disregarding this consideration, it is not immed- 

iately obvious that trimming the craft with transom flaps is more efficient 

than shifting the CG. 

The reason for the efficiency of the transom flap as a means of 

trim control, relative to CG shift, lies in the superior performance 

obtained with the flap and is illustrated in Figure 17, prepared from data 

taken with the S-5 configuration. The upper part of this figure shows 

that higher L/0 ratio (lower R/W) can be obtained with flap deflection 

than with CG shift. The reason for this improved L/D ratio is shown in 

the middle chart where, for trims less than 8 degrees, less wetted area 

is required for the hull with deflected flap at given trim. This is due 

to the lift generated by flap deflection. The power of this flap can be 

deduced from the lower chart, which shows that each degree of flap deflec- 

tion is equivalent to a 1 ft forward shift of the LCG. 

At trims greater than 8 degrees the same L/D ratio is obtained 

either with flap or CG shift; in this region the drag is due to induced 

drag and friction. As the trim is reduced belo« optimum the drag increases 

due to the form drag associated with bow immersion. The upper chart on 

Figure 17 makes it clear that while flap deflection is beneficial, to 

both performance and seakeeping, it can be over done.  For the case shown 

increasing the flap deflection from 0 to 5 degrees increases the L/D ratio 

18 percent, for the same LCG position, however a further increase to 

7.5 degrees deflection causes a decrease in L/D ratio of 79 percent. 

I 
I 
I 
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Chine Flaps 

Fitting chine flaps to the hull improves performance and degrades 

habitabi1ity. This situation is summarized on Figure 18 for the S-5 

configuration with and without the 15 ft x 3.5 ft chine flaps, (Figure 2). 

The chine flaps reduced the drag 2k  percent at 15 knots and 9 percent at 

30 knots. At 30 knots the peak 1/3-octave rms acceleration was increased 

80 percent by chine flaps and the response broadened. The increased 

response at low frequency may have implications relative to motion sick- 

ness, however ISO criteria have not been developed below 1 Hz since these 

criteria are primarily concerned with vibration. 

Adding chine flaps effectively reduces the beam loading of the hull 

with predictable results in rough water: the drag is decreased and the 
2 

CG acceleration increased.  In this specific case, however, the degrada- 

tion in habitabi1ity does not seem worth the improvement in performance. 

It was therefore decided, with the advice of the LVA Office, to conce^ 

träte on obtaining satisfactory performance without chine flaps. 

Prior to this decision some variations on the chine flap concept 

were investigated and these are shown on Figure 2. The use of an adjust- 

able trailing edge flap indicated that the rms acceleration could be 

reduced, but only by 10% relative to the 3-5 with ch*ne flap, and there- 

fore was not pursued. 

The effect of using high asper'. ratio chine flaps or "chine wings" was 

briefly investigated. The intention here was to locate the wings suf- 

ficiently far forward so that they would be wet at 15 knots, and thus 

reduce hump drag, but dry at 30 knots so as to avoid increasing the accel- 

eration. This ideal was only approached with the small, k  ft chord, wing. 

Relative to the S-5 without chine flap" the hump drag was reduced 11 per- 

cent. At 30 knots there was no effect o. drag but the CG rms acceleration 

was still increased 33 percent. 

The 45 degree chine flap was an attempt at a compromise and suc- 

ceeded about as well as could be expected. Relative to the S-5 without 

chine flap the hump drag was decreased 16 percent. At 30 knots the drag 

increased \k  percent and the rms acceleration increased 11 percent. 
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This compromise appeared promising enough to start calm water testing over 

the speed range. The effect of pitch moment was determined but this calm 

water series was abandoned before the effect of flap deflection had been 

determined due to the decision to proceed without chine flaps. 

A brief investigation of the response in regular waves was TISO 

made with the S-5 fitted with k$  degree chine flaps. Data of this type is 

needed to characterize the seakeeping in swell conditions. The results 

obtained with the longest wave, having a period of k,6  seconds and a length 

of 110 ft are shown on Figure 19. As would be expected, the response is 

non-linear above a speed of 15 knots. On the basis of these results it is 

estimated that, the natural frequency in pitch is 0.7 Hz and in heave 0.5 Hz. 

Effect of Inclined Thrust Axis on Performance 

The results discussed so far have all been concerned with the per- 

formance predicted for the various configurations with the propeller shaft 

parallel to the keel, or more generally to allow for water-jet propulsion, 

with the thrust axis parallel to the keel. For conventional planing hulls 

the hump trim rarely exceeds 7 degrees and the inclination of the shaft 

might also be 7 degrees. Thus the total angle of the shaft at hump speed 

is less than 15 degrees. The load on water at the hump speed, allowing 

for the vertical component of the thrust, is usually therefore of the order 

of 96 percent of the displacement. Although the effect of thrust unload- 

ing is always simulated in model tests, it is not a very significant 

effect and would usually not be worth discussing. 

The situation for the heavily loaded hulls considered in this study 

is quite different. The hump trim is 15 degrees and, in at least one 

application, a shaft line inclination to the keel of 15 degrees is being 

considered. This results in a total thrust angle of 30 degrees at the 

hump and a load on water equ~l to only 90 percent of the displacement, 

and this is significant. 

The effect of shaft angle on the S-5 configuration, without chine 

flaps, is shown on Figure 20. The inclined shaft accounts for a reduction 

20 
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in drag of 13 percent at 15 knots and 5 percent at 30 knots. While there 

j may be a penalty to pay in propeller efficiency, it is remarkable that the 

■* drag of these heavily loaded hulls can be reduced =.o much by this simple 

change in the machinery installation. 

I 
I 
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( 
CONCLUSIONS 

Model tests of a series of planing hulls were conducted in order to 

provide a data base to identify the design options available for a planing 

LVA concept. Due to the dimensional constraints on this hull concept, with 

a design gross weight of 55*000 lb, the hulls are heavily loaded and there 

is little margin for refinement of design. Nonetheless, the series developed 

exhibits progressively reduced drag in waves while maintaining the same 

acceptable g level, or habitabiIity. The following conclusions apply to 

operation in head seas of 2.2 ft significant height at a displacement of 

55*000 lb and an LCG 12.5 ft forward of the transom, with a transom flap 

fitted for trim control. 

A flat bottom hull is better than inverted-vee hull, having lower drac,, 

lower CG acceleration and reduced motion response to waves. A lowered bow 

profile reduces the high speed resistance, with a small penalty in hump drag 

and vertical acceleration. The addition of positive deadrise in the bow 

region overcomes these penalties and results in the lowest drag over the 

speed range of 15 to 30 knots. 

The transom flap is a most efficient method of trim control. The flap 

permits operation at a lower trim and lower drag than would otherwise be 

possible. As a consequence of the reduced trim the seakeeping and habita- 

bility characteristics are improved. 

A margin of 40% below the ISO habitability criteria (one hour fatigue 

decreased proficiency boundary) was achieved by all hulls. 

Horizontal chine flaps, which decrease the beam loading, are an 

effective means of improving performance kut exact a heavy penalty in 

habitability increasing the g load 80% at 30 knots. Chine flaps with 

kS  degree deadrise reduce the hump drag at 15 knots and increase the 

30 knot drag, the g loads however are only increased 11%. 

22 
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The bow accelerations are twice those at the CG while the stern 

accelera    jre 75% of those at the CG. The significant double ampli- 

tudes of the motions and accelerations are four times the corresponding 

rms values. The 1/3-octave rms acceleration is equal to half the value 

of the total rms acceleration. 

This study is of an exploratory nature and some aspects have not 

been considered; for example the behavior in following seas.  It i< there- 

fore recommended that designs based on this data be subject to in-depth 

evaluation. 

I 
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TABLE  1 

LEADING PARTICULARS OF  PLANING LVA CONCEPT 

Displacement, lb 55,000 

Length overal1, ft 28 

Beam, ft 11 

Depth, ft 7 

Center of gravity 

Forward of transom, LCG, ft 12.5 

Above baseline, VCG, ft 3.5 

Pitch radius of gyration, ft 7 

Static trim, degrees 0.84 

Static transom draft, ft 3.5 
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TABLE 2 

MOVIE SEQUENCE OF TESTS  IN CALM WATER AND 

WAVES 2.2 FT SIGNIFICANT HEIGHT,   DISPLACEMENT 55,000 LB 

Transom Flap Deflection,  degrees 

Speed 
knots  CONFIGURATION P-l, 12.5 Ft LCG 

20   Calm Water 

Waves 1    2 

30   Calm Water 

Waves 

2.5 7.5  10  12.5  15 

11 

4 6 8 

3 5 7 9 

13 15 17 
14 16 18 9 

10 

20 

20 

30 

CONFIGURATION P-l, 10.5 Ft LCG 

Calm Water 

Waves 

Calm Water 

Waves 

22   22 23 

26 28 30 

24 25 27 29 31 

32 34 36 

33 35 37 

CONFIGURATION S-l, 12.5 Ft LCG 

20   Calm Water 

Waves 

30   Calm Water 

Waves 

38 ko 42 

39 k] 43 

44 46 kQ 

45 47 <+9 
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TABLE 2.2 

CONFIGURATION S-3,   12.5 FT LCG,   BOW FLAP RETRACTED AND  EXTENDED 

Transom Flap Deflection,  degrees 

Speed 
knots 

15 

20 

30 

35 

Calm Water 

Waves 

Waves and Bow Flap 

Calm Water and Bow Flap 

Waves and Bow Flap 

Calm Water and Bow Flap 

Waves 

Waves and Bow Flap 

Calm Water 

Waves 

0  2.5 

50 

51 

52 

7.5  10 

53 56 

5h 57 

55 58 

59 61 63 
60 62 6k 

67 70 

65 68 

66 69 

72 

73 

71 
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Speed 
I knots 

TABLE 2.3 

CONFIGURATION S-3 WITH CHINE FLAPS   (a.k.a.  S-k) 

12.5 FT LCG, TRANSOM FLAP DEFLECTION 7.5 DEGREES 

WITH BOW FLAP EXTENDED 

T.E.  Chine Flap Deflection,  degrees 
 T5 o 5 TO—TS  

15 Calm Water 

Waves 

Transom Flap 10 degrees 

Calm Water 

Waves 

20 Calm Water 

Waves 

30 Calm Water 

Waves 

lh 76 78 82 

75 77 79 

80 

81 

83 

8^ 86 88 

85 87 89 

90 92 9^ 96 

91 93 95 
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TABLE 3 

RESISTANCE OF CONFIGURATION S-5 

No Chine Flaps     LCG 12.5 Ft 

Speed:  15 Knots 

Displacement 
r 

Trim 
degrees 

Resistance, lb 
Calm       Significant 
Water      Height 2.2 ft 

60,000 12 24,180 24,180 

14 24,150 24,150 

16 24,180 24,180 

18 24,290 24,290 

55,000 12 21,450 21,450 

14 21,260 21,260 

16 21,060 21,060 

18 21,330 21,330 

50,000 12 18,720 18,720 

14 18,320 18,320 

16 18,210 18,210 

18 18,640 18,640 

45,000 12 15,990 15,990 

14 15,530 15,530 

16 15,620 15,620 

18 16,220 16,220 

■ I—"•■-• HüMtti MMMMI mmatm 
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TABLE 4 

RESISTANCE OF CONFIGURATION S-5 

Nc Chine Flaps     LCG 12.5 Ft 

Speed: 20 Knots 

Resistance, lb 
Displacement Trim Calm Significant 

lb degrees Water Height 2.2 ft 

60,000 12 18,220 19,550 

13 17,340 18,320 

14 17,250 17,910 

15 17,960 18,280 

55,000 12 15,070 16,400 

13 14,850 15,830 

14 15,130 15,790 

15 15,880 16,200 

50,000 12 12,600 13,930 

13 12,870 13,850 

14 13,560 14,220 

15 14,1*60 14,780 

45,000 12 10,800 12,130 

13 11,440 U',420 

14 12,290 12,950 

15 13,150 13,470 

_^      iiiMMI'ütiiMiMli 
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I TABLE 5 

:J 

RESISTANCE OF CONFIGURATION S-5 

No Chine Flaps     LCG 12.5 Ft 

Speed: 25 Knots 

I 

i 

Displacement 
lb 

Trim 
degrees 

Resistance, lb 
Calm        Significant 
Water      Height 2.2 ft 

60,000 8 13,530 16,320 

9 13,100 15,190 

10 12,870 14,290 

11 13,120 13,850 

55,000 8 11,710 Ht,500 

9 11,210 13,300 

10 11,210 12,630 

11 11,990 12,720 

50,000 8 9,800 12,590 

9 9, ^80 11,570 

10 10,120 11,540 

11 11,040 11,770 

i*5,000 8 7,970 10,760 

9 8,M+0 10,530 

10 9,260 10,680 

11 10,090 10,820 
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TABLE 6 

RESISTANCE OF CONFIGURATION S-5 

No Chine Flaps     LCG 12.5 Ft 

Speed: 30 Knots 

Displacement 
lb 

Trim 
degrees 

Res istance 
Calm        S 
Water      He 

, lb 
ignificant 
ight 2.2 ft 

60,000 6 11,390 14,160 

7 9,760 11,890 

8 10,580 12,050 

9 11,5^0 12,370 

55,000 6 9,140 11,910 

7 8,880 11,010 

8 9,660 11,130 

9 10,510 11,340 

50,000 6 7,680 10,450 

7 8,030 10,160 

8 8,750 10,220 

9 9,520 10,350 

45,000 6 6,690 9,460 

7 7,170 9,300 

8 7,800 9,270 

9 8,520 9,350 

  B«nfMfliiH«-»»»*'-'~"~"- 



R-1880 

TABLE 7 

DRAG  INCREMENT,  LB., 

RELATIVE TO S-5 WITHOUT CHINE FLAPS 

Significant Wave Height 2.2 Ft 

S-5 CONFIGURATIONS 

6 FT. TRANSOM FLAP 

Speed Trim Horizontal 45 d egree Chine 9 ft Transom 4 ft Chine 
knots degrees Chine Flaps Flaps Flap Wings 

15 12 -5060 -2480 440 -2640 

14 -499O -2700 280 -268O 

16 -4280 -2880 20U -2630 

18 -2730 -305O 140 -25OO 

20 12 

13 

14 

15 

-3370 

-I78O 

- 710 

- 180 

30 6 -I65O 1800 320 

7 -IO3O 1460 250 

8 - 710 1100 £00 

9 - 530 760 120 

■■■■•.-■■ :■ .      ■■.::■■■ 
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TABLE 8 

DRAG  INCREMENT,   LB., 

RELATIVE TO S-5 WITHOUT CHINE FLAPS 

Significant Wave Height 2.2 Ft 

P-l CONFIGURATION 
3 FT TRANSOM FLAP 

S-l CONFIGURATION 
3 FT TRANSOM FLAP 

S-3 CONFIGURATION 
3 FT TRANSOM FLAP 

Speed 
knots 

Trim 
degrees 

No Chine 
Flaps 

With Chine 
Flaps 

No Chine 
Flaps 

With Chine 
Flaps 

No Chine 
Flaps 

With Chine 
Flaps 

15 12 3320 -1780 -1780 1970 -362O 

14 3370 -I60O -I6OO 1690 -2750 

16 3660 -1470 -14/0 1540 -1920 

18 4100 - - 1650 -1460 

20 12 2340 -2100 1720 -2720 1060 -3370 

13 2790 -1240 1670 -I6OO 1150 -I78O 

14 2700 - 780 1260 - 910 980 - 710 

15 2240 - 410 1310 - 410 530 - 180 

?-5 8 1210 -3180 -3180 

9 1580 -1970 -1970 

10 1900 -1120 -1120 

11 1990 - 730 - 730 

30 6 2500 51.10 1330 -I65O 

7 2630 3960 1190 -1030 

8 2380 327Ü 550 - 710 

9 2060 2860 180 - 530 
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TABLE 9 

MEAN AND RMS MODEL DATA FROM SEAKEEPING STATISTICS 
SIGNIFICANT HEIGHT = 2.2  IN. DISPLACEMENT - 31   LB 

CONFIGURATION P-l    WITHOUT CHINE FLAPS 
LCG =  12.5  IN. 

THANS0M KMS KM 8 KMS 
FLAP MEAN MEAN BOW CG STEKN 

RUN SPEED ANGLE PI ICH DKAG ACCEL ACCEL ACCEL 
FPS DEG DEG LB G G G 

200 7.30 0.0 16. 17 14. 15 0. 17 0.09 0.05 
174 7.30 15.0 9. 53 16. 31 0. 13 0.07 0.04 
320 9. 75 -2.5 18. 13 12.32 0.36 0. 17 0. 1 1 
202 9. 75 0.0 16.69 1 1 .80 0.34 0. 16 0.07 
321 9.75 0.0 17.02 1 1 .55 0.37 0. 18 0. 1 1 
314 9.75 2.5 16-08 10.98 0.36 0. 17 0. 12 
313 9.75 5.0 14.90 10.63 0. 36 0. 17 0. 12 
316 9.75 7.5 14.00 10.67 0. 35 0. 17 0. Yd 
317 9. 75 10.0 13.14 10.80 0.33 0. 16 0. 12 
318 9.75 12. 5 11.16 10.92 0.27 0. 14 0. 1 1 
163 9. 75 15.0 8.86 14. 77 0.21 0. 10 0. 14 
173 9.75 15.0 9.6 5 13.38 0.23 0. 1 1 U.06 
204 12. 19 0.0 12.69 9. 19 0. 52 U.25 0. 13 
167 12. 19 1G.0 8.60 8. 52 0. 41 0.20 0. 11 
165 12. 19 12.5 1.6d 9.68 0. 38 0. 19 0. 1 1 
310 14.62 -2.5 10.34 9.81 0.94 0.51 U. 4Ö 
305 14.62 o.o 10.09 8.70 0.75 0.40 0. 33 
304 14.62 2.5 8 09 8.04 0. 68 0. 34 U. 29 
303 14.62 5.0 7.95 8. 10 0. 64 0. 32 0« db 
302 14. bd 7.5 6.78 8.20 0.59 0.29 0.22 
169 14.62 7.b 6.61 8.05 0. 58 0.60 0. 16 
168 14. 62 10.Ü 5.7d 8.92 0. bü 0.26 0. 13 
329 \A.6d 10.0 4. 46 9. 19 0. 58 0»28 0.^3 
330 14. 62 12.5 4. m 10.91 0. 47 0.Ü3 U'dO 

170 14.62 12.5 4.84 10.65 0. 44 0. i>9 0. Id 
210 17.06 5.0 6. 14 Ö.49 0.74 0. 39 0«22 
172 17.06 7.5 5. 46 8. 41 0-67 U. 34 0.19 
171 17.06 12.5 J. 10 14. 33 ü. 4S 0.22 0. 13 
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TABLE 9.2 

CONFIGURATION P-1  WITHOUT CHINE FLAPS 

LCG =  10.5  IN. 

TKANS0M KM 5 KMb i<n 5 

FLAP MEAN MEAN Ü0W CG STErtN 
KUN SPEED ANGLE PITCH DKAG ACCEL ACCEL ACCEL 

FPS DEG OEG LB G G G 

343 9.7b -2.5 20.69 13.88 0. 43 0. 16 Ü.09 
342 9.75 0.0 20. 12 13.49 0. 42 0. 16 0-09 
341 9.75 2.5 19.12 12.88 0. 42 0. 16 0. 10 
339 9.75 5.0 18.2« 12.61 0. 43 0. 17 0. 10 
340 9. 75 7.5 17. 1 1 1 1.52 0. 44 0. 17 0. 1 1 
344 9.75 10.0 16. 12 1 1.03 0. 48 0« 18 U. Vd 
345 9.75 12.5 15.23 10.91 0. 48 0. 19 0. 13 
346 9.75 15.0 14.00 10.39 0. 48 Ü. 18 U. 13 
369 14.62 5.0 lO. 32 8.99 0.97 0. 49 Ü.47 
364 14.62 7.5 8. 17 7.62 0.91 0.68 Ü.37 
363 14.62 10.0 6.95 7.70 0. 74 0.32 0.27 

CONFIGURATION  P-!   WITHOUT CHINE FLAPS 

LCG = 12.5  IN. 

197 7.30 0.0 15.98 1 1. 18 0. 31 0. 16 0.07 
161 7. 30 15.0 8.39 1 1.20 Ü. 16 0.Ü9 0.06 
193 °.75 o.o 11.98 8. 36 0. 56 Ü.27 U. 1 1 
158 9.75 15.0 7. 31 6-80 0. 38 0. 19 0. 10 
191 12. 19 0.0 8. 19 6.93 0. 70 0. 35 U. 17 
156 12. 19 10.0 5.46 5.77 U. 54 0.27 0.  lei 
157 12. 19 12. 5 4. 7 1 6. 18 0. 46 0.24 0. \d 
189 12.19 12.5 4. 65 7. 41 0. 49 0.25 0. 12 
152 14.67 5.0 4.56 7.39 Ü. 71 0.37 0.17 
183 14.62 5.0 4.67 7.QU 0.67 0. 37 0. 18 
154 14.64 7.5 3.95 7.35 0.63 0. 34 0. 16 
185 14.62 7.5 3.99 7.78 0.63 0. 34 0. 17 
155 14.61 10.0 3.30 802 0. 54 0.34 0. 14 
187 14.62 12.5 2.60 1 1.65 0.39 O.ül 0. 13 
159 17.06 5.0 3.70 7.88 0.74 0.41 Q.d\ 
182 17.06 5.0 3.61 8.01 u. I'd 0.41 0.21 
177 17.06 7.5 2.89 10.95 0.64 0.3b 0. 19 
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TABLE 9.3 

CONFIGURATION S-l     WITHOUT CHINE FLAPS 

LCG ■  12.5  IN. 

TRANSOM KM 3 KMS RMS 
FLAP MEAN MEAN B0W CG STERN 

SPEED ANGLE PITCH DRAG ACCEL ACCEL ACCEL 
FPi> DEG DEG Lb G G G 

RUN 

404 9.7b 5.0        14.71       10.OQ 0.36        Ü.17        0.13 
401 9.75 7.5 13.47 9.95 0. 34 0. 16 0. 12 
407 9.75 10.0 1 1 .97 10.50 0.28 0. 14 U. 12 
39 2 14.62 2.5 8.51 8.53 0.64 0. 31 0.24 
39 5 14.62 5.0 7.64 8.67 0. 59 0.29 0.22 
398 14.62 7.5 6.45 9. 43 0. 53 0.25 0-20 

CONFIGURATION S-l WITH CHINE FLAPS 

LCG =  12.5  IN. 

232             7.30             0.0        15.61 10.90 0.30 0.15 0.07 
230             7.30           15.0           7.42 12.29 0.15 0.08 0-05 
234             9.75             0.0         11. I'd        7.80 0. 55 0.27 0.12 
228             9.75           15.0           6.24        8.43 0.32 0.17 0.10 
226           12.19              0.Ü           7.54        6.62 0.70 0.35 0.16 
224           12.19           12.5           5.33        6.84 0.57 0.29 0.14 
218           14.62             2.5           4.66        7.00 0.73 0.39 0.20 
220 14.62 5.0 4.04 7. 13 0. 68 0. J6 0. 19 
222 14.62 7.5 3.35 8.21 0. 57 0. 31 0.20 
216 17.06 2.5 3-45 7.91 0. 77 0. 44 0.24 
212 17.06 5.0 2.88 8.63 0. 68 0. 39 0.20 
214 17.06 7.5 1.98      10.74 0«58        0.32        0.18 
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TABLE 9.^ 

CONFIGURATION S-3 WITHOUT CHINE FLAPS 

BOW RAMP EXTENDED  LCG = 12.5 IN. 

TKANS0M KMS KMS KMS 
FLAP MEAN MEAN B0W CG STEKN 

RUN SPEED ANGLE PITCH DKAG ACCEL ACCEL ACCEL 
FPS DEG DEG Lb G G C 

453 7. 31 0.0 17. 9 1 12. 91 o. 23 o. 11 o. 08 
451 7« 31 5.0 15. 19 12. 19 o. 22 o. 10 o. 09 
455 7. 31 10.0 12. 27 12. 03 o. 21 o. 10 o. 10 
425 9. 75 5.0 14. 72 9. 62 o. 40 o. 19 o. 13 
428 9. 75 7.5 13. 53 9. 31 o. 38 o. 18 o. 13 
431 9. 75 10.0 12. 33 9. 26 o. 36 o. 17 o. 14 
416 14. 63 2.5 8« 58 6. 96 o. 69 o. 3b o. 28 
419 14- 63 5.0 7. 70 7. 08 o. 65 o. 32 o. 2b 
422 14. 63 7.5 6. 58 7 50 o. 62 o. 30 o. 24 

CONFIGURATION S-3 WITHOUT CHINE FLAPS 

BOW RAMP RETRACTED  LCG = 12.5 IN. 

438 7.31 0«0 18« 54 13. 12 0.23 0. 1 1 0.08 
439 7.31 5.0 15.35 12. 40 0.21 0. 10 o.ov 
440 7.31 10.0 12. 48 12.36 0. 18 0.09 0.0b 
434 14.63 2.5 8.63 7.06 0. 70 0.35 0.^7 
437 14.63 5.0 7.7b 7.02 0.65 0.34 0.c6 
444 17.06 5.0 5.94 7.52 0. 74 0.38 0. 32 
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TABLE 9.5 

CONFIGURATION S-3    WITH CHINE FLAPS 

BOW RAMP EXTENDED      LCG = 12.5  IN. 

TRANS0M CHINE KM 5 KM 5 KMb 
FLAP FLAP MEAN MEAN Ö0W CG STERN 

RUN SPEED ANGLE ANGLE PITCH DKAG ACCEL ACCEL ACCEL 
FPS DEG DEG DEG Lb G G G 

470 7.31 7.5 0.0 16.37 10.52 0.34 0. 17 0. 11 
47 1 7.31 7.5 5.0 15.50 10. 15 0. 33 0. 16 0. 1 1 
472 7.31 7-5 10.0 14.93 10.02 0.34 0. 17 0. 12 
501 7.31 10.0 10.0 14.30 9.75 0.33 0. 16 0. 12 
498 7.31 7. 5 15.0 14. 46 10.00 0.34 0. 17 0. 12 
483 9.75 7.5 0.0 10.68 7. 09 0.56 0.28 0. 17 
480 9. 75 7. 5 5. 0 9.60 6.7 3 0. 56 0.27 0.17 
477 9. 75 7.5 10.Ü 8.49 6.62 0. 55 0.27 0. 18 
494 14.62 7.5 -5.0 5. 14 6.74 0.74 0. 39 0. 30 
486 14.62 7. 5 0.0 4. 45 6.79 0. 68 0.36 0.28 
488 14.62 7.5 5.0 3*37 7-25 0.64 0.34 0.28 
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TABLE 9.6 

CONFIGURATION S-5    WITHOUT CHINE-FLAPS 

LCG =  12.5  IN. 

TRANSOM RMS RMS RMS 
FLAP MEAN MEAN Ö0W CG bfEKN 

UN SPEED ANGLE PITCH DRAG ACCEL ACCEL ACCEL 
FPS DEG DEG LB G G G 

62 4.68 0.0 0.51 4. 45 0.25 0.07 0.09 
63 4.83 0.0 1.47 4.92 0.25 0.08 0.09 
26 7.33 -6.0 16. 48 12.50 0.20 0. 10 0.07 
17 7.25 0.0 1 1.96 11.26 0. 19 0.09 0.07 
22 7.26 0.0 11.22 12.07 0. 18 0.09 0-08 
34 7.34 0.0 12.00 1 1.74 0. 19 0.09 0-08 
18 7.32 2.5 10.94 1 1.46 0. 17 0.08 0.07 
23 7.36 2.5 9.30 12. 11 0. 18 0.09 0.07 
24 7.35 5.0 6.87 12.64 0. 15 0.07 0.07 
61 9.75 0.0 15.35 9. 53 0. 36 0. 18 0. 12 
60 9.75 2. 5 13.72 9.31 0. 34 0. 17 0.12 
59 9.66 5.0 12.33 9.78 0. 30 0. 15 0. 12 
56 12. 18 0.0 12.09 7. 58 0. 47 0.23 0- 15 
57 12. 19 2.5 10.51 7. 47 0. 47 0.24 0. 16 
58 12. 18 5.0 9.35 7. 67 0. 46 0.23 0. 17 
35 14.72 0.0 6.79 0.66 0-33 0.24 
38 14.61 0.0 9.22 5. 54 0.66 0.33 0.23 
36 14.65 2.5 7.81 6.72 0.57 0.29 0.21 
37 14.62 5.0 6.65 6.86 0. 53 0.27 0.20 
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TABLE 9.7 

CONFIGURATION S-5 WITH HORIZONTAL CHINE FLAPS 

LCG = 12.5 IN. 

TRANS0M CHINE KMS KMS KMS 
FLAP FLAP MEAN MEAN B0W CG STEKN 

UN SPEED ANGLE ANGLE PITCH DKAG ACCEL ACCEL ACCEL 
FPS DEG DEG DEG LB G G G 

27 7.34 0.0 0.0 16. 11 9.94 0.2b 0. 14 0. 10 
28 7.33 2.5 0.0 13.24 9.22 0.26 0. 13 0. 10 
29 7.35 5.0 0.0 10.63 9.40 0.24 0. 12 0. 10 
30 7.34 0.0 10.0 14.71 9.77 0.28 0. 14 0. 10 
31 7.34 2.5 10.0 1 1.76 9. 17 0.24 0. 13 0. 10 
67 9.77 0.0 0.0 15.68 7.68 0.77 0.45 0.29 
68 9.76 2. 5 0.0 1 1.34 7. 10 0.51 0.26 0. lb 
69 9.77 5.0 0.0 10.35 6-91 0. 50 0.25 0. 15 
50 14.65 -6.0 0.0 9.29 7. 11 1.03 0.61 0.50 
39 14.62 0.0 0.0 6.56 6. 13 0.84 0. 44 0.33 
49 14.64 0.0 0.0 7.31 6.22 0.84 0. 47 0.34 
40 14.62 2.5 0.0 5.78 6. 67 0.73 0.41 0»28 
41 14.61 5.0 0.0 4.80 7.01 0.63 0.34 0.fc!3 
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TABLE 9.8 

CONFIGURATION S-5    WITHOUT CHINE FLAPS 

LCG =  13.5  IN. 

HUN 

TKANS0M KMS 

FLAP    MEAN MEAN B0W 
SPEED   ANGLE PITCH DKAG ACCEL 
FPS     DEG     DEG LB      G 

KM b    «M tj 

CG bl'EKN 
ACCEL ACCEL 

G      G 

54 14.65 0.0 9.03   716 0.54   0.27   0.19 

CONFIGURATION S-5    WITH HORIZONTAL CHINE FLAPS 

LCG = 13.5   IN. 

52 14.64 0.0 6.50 6.6b 0. 6b 0.37 0.28 

53 14.65 o.o 6*48 6.41 0.68 0.37 0.25 

CONFIGURATION S-5    WITH 9  IN. TRANSOM FLAP 

LCG *  12.5  IN. 

65 7.33 -6.0 1 1.52 12.37 0. 17 0.08 0.07 

66 7.33 -3.0 8.94 12.64 0. 14 0.07 0.06 

64 7.32 0.0 7.64 13. 19 0. 12 0.06 0.05 

CONFIGURATION S-5    WITH 8  IN.  CHINE WINGS 

LCG -  12.5  IN. 

70 7.33 0.0 19.81 11.92 0. 36 0. lb 0. 10 

7 1 7.31 2.5 18» 5b 1 1 .3b 0. 36 0. lb o. 1U 

72 7.31 5.0 17.43 10.92 0.34 0. 17 0. 10 

74 7 »32 10.0 14.41 10.06 0.29 0. 14 0. 10 
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TABLE 9.9 

CONFIGURATION S-5 WITH k  IN. CHINE WINGS 

LCG = 12.5 IN. 

THANS0M «MS KMS KMS 
FLAP MEAN MEAN 80 W CG STEKN 

UN SPEED ANGLE PITCH DKAG ACCEL ACCEL ACCEL 
FPS DEG DEG Lb G G G 

75 7.32 o.o 18. 3 1 1 1.68 0.32 0. 16 0. 10 
76 7.32 5.0 15.34 10.84 C25 0. 12 0.09 
77 7.32 10.0 10.53 10.69 0. 19 0.09 O.Ob 
78 14.64 0.0 9.63 6.96 Q.84 0.41 0.30 
79 14.69 5.0 6.85 6.90 0.70 0*36 0.25 

CONFIGURATION S-5 WITH k5  DEGREE CHINE FLAPS 

LCG = 12.5 IN. 

81 7.34 2.5 11.50 10.74 0.21 0. 11 0.09 
82 7.34 5.0 9.6U 10.89 0.20 0. 10 0.09 
83 14.64 0.0 8.80 7.35 0. 68 0. 3b 0.26 
84 14.64 2.5 7.52 7. 37 0.62 0. 33 0.24 
85 14.64 5.0 6.42 7.96 0.57 0.30 0.22 
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TABLE 10 

SEAKEEPING STATISTICS FOR CONFIGURATION P-l 
SIGNIFICANT HEIGHT = 2.2 FT  DISPLACEMENT = 55,000 LB 

WITHOUT CHINE FLAPS     LCG = 12.5 FT 

i<UN  NO   200 VELOCITY    15.0   KNOTb FLAP   UEFLECl'lOX      ü«0   OLG 

NUMBE <   OF   V AVE ENCOUNlEKb     30 

MEAN KMb ObC AVEi <AGE 1/3 HIGHEbl 
PITCH,              OEG 16.17 1.29 37 17.49 14. si lb» 64 13.67 
HEAVE*                 FT O.Ob 0.33 24 0. 49 -0.36 0.76 -0. 70 
U3W   ACCEL*         G -0.02 0. 17 bb 0. 19 ~0.dd 'j. 33 -0. 37 
CG   ACCEL,           G -0.01 0.09 43 0. 10 - 0. 14 0. 1 6 -U. 21 
bTERN   ACCEL*    G -0.07 O.Ob" 29 0. 01 -0. 15 '1       ' i f -0. Id 

PUN   NO    174 VELOCITY    15.0   KNOTb FLAP   DEFLECTION    lb.O   ufc.G 

PITCH* OEG 
HEAVE* FT 
bOW   ACCEL* G 
CG   ACCEL* G 
STERN   ACCEL*    G 

RUN   NJ   320 

NUMBE •i   OF   W AVE ENC0UNT £hS     30 

MEAN KM S ObC AVEKAGE 1/3 HIGHEST 

9.53 1. 54 35 10«bb b« dö 12. 34 6.9 1 

0.6 1 0.29 £4 -0.2« -0.96 0.00 -1.20 

0.08 0. 13 51 0. 26 -0. 06 0. 36 -0.1b 

0.01 0.07 3b 0. 1 1 -0. 10 0. 16 -0.1b 

0.02 0.04 2 4 0.06 -0.10 0 • oo -0. 13 

VELOCITY   20 • Ü   . vNOl'b FLAP   OEr'LEOTIUX   - 2 b   UEG 

NUMBEK OF WAVb ENCOUNIEKS  43 

MEAN KMb ObU 
PITCH*     OEG   lb.13 2.1b  29 
HEAVE*      FT    2.3b 0.45  Bb 
BOW ACCEL*   G   -0.06 0.36  3b 
CG ACCEL*    G   -0.07 0.17  2b 
STERN ACCEL* G   -0-07 0.11  11 

AVEKAGE 
BO. bd 

d.<-)\ 
0. 55 
0.23 
0.21 

1 b. 43 
1 . b2 

-0. 47 
-0. 33 
-0.2b 

1/3 
11 • 9 b 
3.B9 
0 • 6 9 
Ü • 31 
0. 3u 

HIGHEST 
13. 64 

1 .49 
-U. 66 
-0. Ad 
-0. 31 

RUN NO 202 VELOCITY 20.0 KNOTS   FLAP DEFLECTION  0.0 JLG 

NUMBE K   OF   V AVE ENCOUNTE .Kb 30 

MEAN RMb ObC h\\JEls AGE 1/j MlGncbI 

r-ITCH*              OEG 16.69 2. ÜB 29 lb. 92 14.2b dO* A'! Id. 7b 

HEAVE*                FT 2.3U 0.45 db B. 7o 1 • ijd 3. 1 b 1. bO 

BOW   ACCEL*         G 0.00 0. 34 4 9 0. 42 -0. 33 0. 7 1 -0. b6 

CG   ACCEL*            G O.OB 0.16 40 Ü.ü3 - 0. 1 o 0 • j., -U.29 

STERN   ACCEL*    G -0.07 J.07 30 O.Ob -0. 17 0. 1 1 -O.BO 
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I. I 
TABLE 10.2 

WITHOUT CHINE FLAPS LCG =»  12.5 FT 

KUN   M0   321 VELOCITY'   20-0   KNOTS FLA I-   DEFLECTION      CO   DEG 

NUMBER   OF   WAVE   ENCOUNTERS     45 

MEAN RMS 0SC AV ERAGE 1/3 HIGHER] 
HITCH*              DEG 17.02 id.04 33 19. 13 14.59 20. 60 12.Öb 
HEAVE*                FT 2.23 0.43 2b 2. 76 1.72 3. id 1 .44 
B0W   ACCEL*         G -0.06 0.37 39 0. 56 -0.47 Q.92 -0.66 
CG  ACCEL*           G -0.05 0. 18 29 0.24 -0. 31 0. 36 -0. 41 
STERN   ACCEL*   G -0.06 0. 1 1 14 0. 19 -0.22 0.26 -0.2b 

KUN   N0   3 14 VELocirr 20.0 KNOTS FLAP   DEFLECTION      2.5   DEG 

NUf bE <   OF   V AVE ENC0UN1EKS 42 

MEAN KM S 0SC AVEKAGE 1/3 HIGHESi 
FITCH* DEG 16.0« 2.04 31 lb. 50 13.63 19. 03 12.0b 
SHEAVE* FT 2.23 0.41 2b 2. 77 1.71 3. 07 1.40 
BOW   ACCEL* G -0.05 0.36 4 1 0. b2 -0. 47 0. 1) -0. 66 
CG   ACCEL* G - 0 . 0 3 0. 17 31 0.25 - 0. 30 0. 3D -0. 3b 
STEKN   ACCEI -*   G -0.04 0. 12 lb 0. 22 -0.22 0. 0i -0. 26 

KUN NO 313 VELOCITY 20.0 KNUTS FLAP DEFLECTION  b.U DEG 

NUMbEK   OF   WAVE ENCOUNTERS 132 

MEAN KMb   ObC AVEKAGE 1/3 HiGnEbi 
PITCH*              DEG 14.90 2.10      97 17.22 12. 34 lö. 72 10. 63 
HEAVE*                 FT 2.ÜÜ 0.42      75 2. 62 1. b7 2.9 7 1 .29 
1401.'   ACCEL*         G -0. 04 0.36    124 0. b3 -0. 47 0.d2 -0. 69 
CC   ACCEL*            G -0.01 0.17      92 0. 27 -0.29 0. 36 -0. 39 
STERN   ACCEL*   G -0.04 0.12      32 0. 20 -0.2b 0 • 2 3 -0.30 

KUN   NO   316 VELOCITY   20.0   KNOTS        FLAr-   DEFLECTION      7.b   DEG 

NUMbEK   i)f   WAVE   ENC0UNTEKS   !33 

MEAN KM b OSC AVEKAGE 1/J HIGHEST 
PITCH*             DEG 14.00 1.9 6 9 7 16.27 I 1. bU 1 7 . b 1 ^^^ 
HEAVE*                FT 1 -99 0.40 79 2. bO 1. 49 d.» oO 1.20 
:OW   ACCEL*         G -11.03 0.35 129 0. bl - 0 • 4 4 Ü. o 1 -0. 63 
CG   ACCEL*            G -0.03 0. 17 09 0. 23 -0.31 0. 6cL - Ü . 4 1 
.••1E.CN   ACCEL*   G -0.04 0. 12 50 0.20 -0.24 0.27 -0.30 
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TABLE  10.3 

WITHOUT CHINE FLAPS LCG =  12.5 FT 

KUN   N0   317 VELOCITY   20.Ü   KNOTb        FLAP   DEFLECTION    10.Ü   DEO 

NUMBLK   OF   WAVE   ENC2UNTEKb   126 

MEAN KMb   ObG AVERAGE 1/3 HIGHER I' 

PITCH*              ÜEG 13. 14 1.Ö6      9b 15.29 10.73 16. 46 9.2 9 

HEAVE*                 FT 1.9 7 0.3b      16 2. 47 1 . 49 2.77 1.25 

BOW   ACCEL;        G -0.03 0.33    12b 0. 46 -". 43 0.76 -0. 63 

CG   ACCEL*           G -0.03 0.16      66 0.23 - 0 • 30 0.31 -0.39 

bTEKN   ACCEL»    G -0.03 0.12      59 0.20 -0.24 0.27 -0. 30 

KUN   NO   31b VELOCITY   20.0   KNOTS        FLAP   DEFLECTION 12.5   DEO 

NUMBEk   OF   WAVE ENCOUNIEKb 66 

MEAN KMb ObC AVERAGE 1/3 HL GHt-bi 

PITCH*              OEG 11.16 1. 54 7 0 12. üb 9. 40 14.0b b. 17 

HEAVE*                FT 1 . 59 0. 34 4 b 2-04 1. 19 2.^9 0. 92 

BOW   ACCEL*         G -0.03 0.27 6 6 0. 36 -0.37 0. b6 -0. 63 

CG   ACCEL*           G 0.05 0. 14 49 0. 2.7 -0.17 o. ;;^ -0.27 

bTERN   ACCEL*    G -0.04 0. 1 1 33 0. 19 -0«2b 0= J7 -0. 30 

MEAN Kl1b QbG AVE. CAGE 1/3 HI OHEbl 

.!.b6 1 * 2 1 35 9. 9 4 7.7 2 1 C. 9 b 6 . 6 Z 

0.92 ü. 2 b 22 1.21 0.60 1 .66 0. 66 

0. 0 6 0.21 bb 0. 3 1 - 0. 1 6 0. bO -0. b3 

0.0 5 0. 10 4 1 0. 10 - 0 • 1 V 0 • 1 6 -O.LJb 

n. 44 0* 14 41 -0. 33 -0.57 -0. d b - 0. 70 

KUN   NO    163 VELOCITY   20.0   KNJTb        FLAP   DEFLEC11.0,\'    lb-0   OLG 

NUMbEK   OF   WAVE   ENCOUNTENb      30 

PITCH* UEG 
HEAVE* FT 
my.  ACCEL*       G 
CO   ACCEL* G 
STEK'N   ACCEL*    G 

,.UN   NU    173 VELJCIIY   20.0   ;<NJTb        FLAP   Utr'LECIiON    15.0   :JEG 

NUMBEn   OF   WAVE   ENCOUNTER      30 

1/b   HlGrtEi-r 
. tÜ I  « Ö J 

•bo 0.7 7 
• bo - 0 « J 6 

.1:3 -Ü.i'2 

• 1 3        -o. lb 

MEAN KMS ObC AVERAGE 

PITCH*              ütLQ 9.65 1.32 34 10.9c> b« 37 12 

HEAVE*                 FT 1.27 Ü.3Ü 24 1.61 0.93 1 

tfUW   ACCLL*        G 0.07 0.23 51 0. 06 - 0 • 19 0 

CG   ACCEL*           G 0.0 3 0. 1 1 40 0. lb -0. lb 0 

l.TEKN   ACCEL*    G -0.02 0.06 66 O.Uc -0. lb 0 

aHtalHlalMIMalllaHHad^^ 
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TABLE  10.4 

WITHOUT CHINE FLAPS LCG =  12.5 FT 

i<UN   NO   204 VELOCITY   25.0   KNOTS        FLAP   OEFLEC'TI ON      Ü.U   DEG 

NUMliEi:   OF   WAVE.   ENCOUNTERS      3u 

MEAN KM 6 ÜSG AVEKA6E 1/3 HIGHEST 
PITCH*              I.JEG 12.69 3. 15 25 16. 3b «•90 13. 13 6. 89 
HEAVE*                 FT 3.33 0.60 21 4.09 2.6 1 4. 46 c.23 
U0W   ACCEL*        G 0.03 0. 52 41 0. 84 -0. 39 1. 24 -0. 7d 
CG   ACCEL*           G U.0 5 0.25 41 0. 35 -0.22 0. DC -U. 42 
STERN   ACCEL*   G -0.03 0. 13 34 0. 1 1 - 0 • 'd. 1 0.. 2^ -0. 30 

RUN NO 167 VELOCITY 25.0 KNOTS   FLAP DEFLECTION 10.0 OEG 

NUMBER OF WAVE ENCOUNTERS  30 

MEAN KMS osc AVERAGE 1/J Hi GHEST 
PITCH*              DEG «. 60 1.9 4 31 10.64 6.65 12.0 d 5. 32 

HEAVE*                FT 2. 7 2 0. 40 2 3 3.21 2 • <r. iii 3. 43 1.99 

BOW   ACCEL*         G 0.0 6 0.4 1 bC 0. 58 -0. 31 0.93 -0. 59 

CG   ACCEL*            G 0. 0 6 0. 20 4 3 0.3 1 -0. 19 0. 4 4 -C 33 

STERN   ACCEL*   G 0 . 0 1 0. 1 1 34 0. 16 -0. 15 0. i 4 -0. 22 

RUN NO 165 

PITCH* DEO 
HEAVE* Fl 
HOW   ACCEL* G 
CG   ACCEL* G 
STERN   ACCEL *    G 

VELOCITY   25.C   KNOTS        FLAP   DEFLECTION    12.5   uEG 

NUMBER   OF   WAVE   ENCOUNTEKS      30 

MEAN 
7.6 2 
2. 54 

0.07 
•0. 20 

KMS OSC 
N72 30 
0.39 23 

0.19 44 
0. 1 1 3,: 

AVEhAGE 1/J HIGHEST 
;.50            5.90 10.67 4.43 
2.9 6           2.15 3 • <; 4 1 • ü S 

C 30        -0.14 0.4c; 0. 30 
■0.07         -0.35 0.01 -0.42 

«UN   NO   3 10 VELOCITY   30.0   KNOlS        FLAP   DEFLECTION   -2.5   JEO 

NUMüEK   OF   ' .'AVE ENCOUNTE R5       34 

MEAN KMS use AVEKHGb 1/3 "i I Grit SI 
iJITCH*              ÜEG 10.34 6.31 19 i a. 2 3 0.53 20. b-. - 1 . '. 5 
HEAVE*                 FT 3.6 7 1. 30 19 5. 49 1.9 6 6.31 1 . b9 
M3W   ACCEL*         G -0.02 0. 9 4 2b 1. 57 -1.1b 2 . o b - 1.92 
CG   ACCEL,            G 0.01 0, J. 1 2 3 0. 7b -0.7 7 J . 9 ".< -1.37 

STERN   ACCEL*   G -0.02 0. 4« 32 0.47 - 0. 8 b 0 • 3 0 -1.11 

—^—^- -tiimrir -ifflimr-^--"- '"■''"- - 



KUN   NO   305 
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TABLE 10.5 

WITHOUT CHINE FLAPS LCG =  12.5 FT 

VELOCITY   30-0   XNOTb        FLAP   U^FLECI'I 

NUMLSEK OF WAVE ENCOUNIEK-,  iiu 

0.0   OLG 

MEAN KM 5 UbC H VEK/ \GE 1/J HlUniLif 
PITCH*              OEG 10.09 4« Ad 6 5 15.06 A. 1Ü 17.7 9 1. 60 
HEAVE*                 FT 3. 63 0.90 57 4. 76 'd • 6 J 5- 5.. d. 10 

B0fc   ACCEL*         G -0.04 0. 7 5 9 6 1.19 •0. 74 a. 03 - 1 .^3 

CG   ACCEL*           G -0.01 0. 40 90 0. 5 4 •0. 47 0.^;-: -0. 63 
STEKN   ACCEL*    G 0.00 0.33 <9 0. 4U -0. 63 0. 5 7 -0.79 

KUN   NO   304 VELOCITY   30 • 0 (NO 15 FLAP   UEFLEC I'IUN Ü 5   iJEG 

NUMbEK   OF   WAVE   ENC0UNTEK5    106 

MEAN KM S 06C AVE KAGL 1 / 3 HI CHEST 

PITCH*              DEG 6« 59 3. 59 6 7 12. 55 3. 6 1 14.73 1.06 

HEAVE*                 FT 3. 34 0. 74 59 4.^15 d. bd 4. ) A d. 10 

B3W   ACCEL*         G -0.02 0.6 b 1 13 1. Id -0. 56 1 .67 - 1.03 

CG  ACCEL*           G 0.02 0.34 6 6 0. 55 -0.40 0.6 1 - U. 65 

STEKN   ACCEL*   G -0.01 0.29 79 0.37 -0. 47 0. Gd -0. 70 

KUN   NO   303 VELOCITY   30.0   .<NOlb 'LAP   ULFLECTION      5.0   JEG 

NUMBEK   OF   WAVE   ENCOUNTEKS    109 

MEAN KM 6 3 5C AVEhAGE 

KlTCH*              OEG 7.95 3. 12 Id \\>d-) 4. 0 6 

HEAVE*                FT 3. ll< 0. 65 57 3.96 k!« 4 b 

B0v.'   ACCEL*         C -0.02 0. 64 Vdd 1. Od -0. 57 

CG   ACCEL*           G Ü. 0 3 0.32 9 6 0. 5 1 -0. 3D 

STEKN   ACCEL*   G 0.00 0.26 7 6 0. 35 - 0. Ad 

1/3   HIGHE5 1 
13. 6'. I . 47 
4. ^J c!.00 
1.7-J -0.96 
6-77 -0.60 
0.66 -J•6 4 

KUN   NO   302 VELOCITY   30.0   KNOT 5        FLAP   DEFLECTION      7.5   uEG 

NUMbEK   OF   LAVE   ENCOUNTER    lu5 

MEAN KM 5 050 

P'.TCH*              L)EG f>.7« y. 4 3 •6d 

HLAVE*                 FT d. 9 7 0. 5! 5b 

BOW   ACCEL*         C -0.01 0. 59 IL'5 

CG   ACCEL*           G ii.OO 0.^9 100 

STEKN   ACCEL*    G -0.01 0.2ki 7ü 

AVERAGE 
9. 16 4.01 
3«64 d. 3 b 
0.9b -0.56 
0. 4iJ -0. 36 
0. 3u -0.37 

1/6 HI Gfiib T 
11.14 1.79 

4 . 1 u d. 0 1 
1.54 -ü.9 0 
0 • 6 6 - 0 . 59 
0 « 4 7 - o • J 4 

^~-l—      ~-    ,:'-.. f'iifiir1fHifimr"rlfffif MMim ii ii mtttr -ftfir n.r.t^-f.y^il^iti^.n.i^il.'l.ir - -     ■ir   -*     ■  ".!'  hfc.'.ii     I    ■"■' ^'■■'^■r- -      ' -•-—' --i-«- 
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TABLE 10.6 

WITHOUT CHINE FLAPS LCG «  12.5 FT 

KUN   NO   169 

PITCH* DEG 
HEAVE* FT 
BOW   ACCEL* G 
CG  ACCEL* G 
STEMM   ACCEL*   G 

VELOCITY   30.0   KNUTS        FLAP   DEFLECTION 7.b   JEG 

NUMBEK   OF   WAVE ENCOUNTEKb      30 

MEAN              KMS   ObC AVEi<AGE 1/3 HIGHEST 
6.6 1            2.43      26 9.19           3.7b 10.6o i.b3 
3.07 0.52      21 3.72           2.50 4.10 2*10 
0.2b           0.5b      bO 1.06        -0.11 1.61 -O.bb 

-0.06           0.16      36 0.09        -0.26 0.^:3 -Q.40 

i<UN   NO    16b VELOCITY'   30.0   KNOTS        FLAP   DEFLECT!UN    10« 0   BEG 

NUMBEK   OF   WAVE   ENCOUNTERS      30 

PITCH* BEG 
HEAVE* FT 
BOW   ACCEL* G 
CG   ACCEL* G 
1-TEKN   ACCEL*   G 

MEAN KMS ObC AVE \AGE 1/3 HI GHEbT 
b.7b 1.97 2b 7. 7 7 3.39 9.0 b ^.24 
2.36 0. 44 20 3. 41 2. 36 3.7 6 l.9b 
0. 1 1 0. 52 53 0. 7* - 0.d 1 1. d b -0.6b 
0.0 5 0. 26 A A Ü. 34 -0. dd 0. 4 6 -0. 46 
0.00 0. 13 3 b 0. 16 -0. lb Ü.ÜO -0.27 

KUN   NO   329 VELOCITY    30.0   KNUTS FLAP   DEFLECTION    10.Ü   JEG 

NUMOEIN   OF   WAVE   ENCOUNTERS      34 

PITCH* BEG 
HEAVE* FT 
BOW AUCEL* G 
CG ACCEL* G 
STEKN ACCEL* G 

MEAN KMS ObC AVEKAGE 1/3 HlGHt-Sr 
4. 46 2. 40 2b 7.0b 1.27 b. 60 - J . 9 7 

3.02 0. b^ 21 3«6b 2. A) 4. "22 2. 1 1 

0.01 0. 5b 41 0.9 5 -0. b3 1. b& -0.92 

0.02 0.2b 30 0. 41 -0. 3b 0. c 1 -0. b^ 
0.00 0.2 3 L'b 0. 30 -0. 37 0. -'i o -0. t>d 

KUN   NO   330 VELOCITY    30.0   KNOTS        FLAP   DEFLECTION    1^• ^   JEG 

NUMBEK   OF   WAVE   ENCOUNTERS      33 

PITCH* UEG 
HEAVE* FT 
ROW   ACCEL* G 
CO   ACCEL* G 
STEKN   ACCEL*    G 

MEAN KMS OSv AV EKAGE 1/3 HIG.-i^bT 
A. 12 1. 72 30 6. 54 ci. 6 4 7. Id 0.9 b 
2. ^ 2 0.3b 20 3. 02 d. 12 3. 33 1. 79 
0.01 0. ^7 33 0. 63 -0. 33 1.17 -O.bO 

0.13 0.23 B7 0. 4 4 -0.22 0. -2b -0. ^ 

0.00 0.20 26 0. dl -0. 3r.' 0. -\d -u. 4b 

^,,^,^„.,. anüj ,ltmt,.^»^&i^mi^ .■.riWyaaviT   .» iHüinataa an *..,.., HE -..^«...a^^ 
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MEAN KMS 0SC 

PITCH*              DEG 4. ^4 1.59 30 

HEAVE*                FT 2.6 4 0.37 17 

B0W   ACCEL*         G 

CG   ACCEL*           G 

STERN   ACCEL*   G -0.03 0. 12 36 

R-1880 

TABLE 10.7 

WITHOUT CHINE FLAPS LCG =  12.5 FT 

HUN   N0   170 VELOCITY   30.0   KNOTS        FLAP   DEFLECTION   12.5   ÜEG 

NUMBER   OF   WAVE   ENCOUNTERS      30 

AVERAGE 1/3   HIGHEST 
6.4tf 3«36 7.50 1.72 
3. 11 2.20 3.3V 1«92 

0. 10        -0- «dl 0-20        -0-30 

.'UN   N0   210 VELOCITY   35.0   KNOTS        FLAP   DEFLECTION      5.0   DEG 

NUMBER   OF   WAVE   ENCOUNTERS      30 

PITCH* OEG 
HEAVE* FT 
tJOW   ACCEL. G 
CG   ACCEL* G 
bTERN   ACCEL*    G 

KUN   NO    172 VELOCITY   35.0   KNOl'S>        FLAP   ULFLEC11 ON      7«b   JtG 

Nl'MbE.*   OF   WAVE   ENCOUNt'EuS      30 

PITCH* UEG 
HEAVE* FT 
MOW   ACCEL* G 
0C;   ACCEL* C 
JTEKN   ACCEL*   G 

,L'N   MJ    171 VEL'JCI IY   35.0   KNOTS        FLA,-   Dr.FLEC U ON    12.b   utü 

NUMüEK OF WAVE ENCUUM I'EAO  JO 

MEAN KMS 0SC AVE <AGE 1/3 HIGHEM 

6.14 3.00 21 9. 45 2.2 b 1 1 .ob -0.06 

3.3b 0.70 1« 4. id5 2. 62 4. ü 7 2.07 

0. 0 5 0.7 4 4 b 1 . 09 -0. 4L 1 • o 3 - 1 .06 

0.0 5 0. 39 49 0. 42 -0. 20 0.7b -0.71 

- 0 . U 1 0.22 40 Ü. 13 -0. 29 Q.Ob -0. b 1 

MEAN 1-Mb "0 AVE •<AGE 1/0 r.I GHfc.01 

b. 46 2« b 6 23 7 • y b 2 •  Ob 10.02 J. 19 

3 • 22 0. b7 20 3« 53 2. 6 7 4. 0 J 2. 1 b 

0. 09 0.34 bO Ü. 4 6 -0. 1 7 U •   1 ■' -0.50 

-0.01 0. 1 9 31 0 • 16 -U. 2 u 0 • J 3 - 0 • 4 b 

MEAN KM 3 0:. 0 AVE \AOE 1/3 Hi OHcl 01 

PITCH* DEG 3 • 1 0 1. 37 31 4. 32 1 . 7 ■' b. ü 9 0. b 7 

HEAVF» FT ,.. 60 0. 32 17 3. 0 1 2. 2o 3 • ,: ü 2. 0 1 

OJW   ACCEL* C 

CG   ACCEL. C 0.15 !). 22 4 0 0. 40 -0. 10 0 • b ; -0.31 

STERN   ACCF -*    G -0.01 U. 13 34 0 • 13 -0. 10 0 • 2 o - ü • 2 9 

-,^..„^,^.,.„^^-^,.„^., .--■..... m .a.,.^-__.„,^,.„^^„^^^,^....,^.,._...., .,  
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TABLE 10.8 

WITHOUT CHINE FLAPS LCG = 10.5 FT 

KUN   NO   343 

PITCH* UEG 
HEAVE* FT 
J'TK   ACCEL*        G 
CG   ACCEL* G 
STERN   ACCEL*G 

KUN   NO   342 

PITCH* OEG 
HEAVE* FT 

bjQW ACCEL* G 
CG ACCEL* G 
STERN ACCEL* G 

KUN NO 3 41 

PITCH* UEG 

HEAVE* Ff 

dOU   ACCEL* G 
(JG   ACCEL* G 
oTEuN   ACCEL*   G 

KUN   NO   339 

PITCH* OEG 
HEAVE* FT 

BOW   ACCEL*        '3 
CG   ACCEL* G 
STEKN   ACCEL*    G 

VELOCITY   20.0   KNUTS 
FLAP   DEFLECT! l'N   -2.5   ü£G 

MUMßEK   OF   UWE   ENCOUNTERS      4* 

MEAN 
20.69 

2.71 
-0.07 
-11.07 

-U.07 

KllS 
2. 43 
0. 50 
0. 43 
0. 16 

0-09 

osc 
27 
26 
3b 
2 b 

11 

23 
3 
0 
0 

0. 

AVEKAGE 

. 33 

.31 

. 6 b 

.21 
15 

17. 3b 
2.14 

-0.54 
- 0 • 32 

-0.27 

1/3 
2 A • 3 2 

7b 
■ 06 
. 30 

U»2£ 

HIGHEST 
lb- 16 

LSb 
-U.76 
-0.41 

-0.32 

VELOCITY   20.0   KNOTS 
FLAK   UEFLECT10,\      0-0   OcG 

NUMbtK   OF   WAVE   ENCOUNTERS 44 

MEAN 
20. 12 

2 • 3 6 
-U.07 
-0.09 
-0.06 

i<MS 
2. 42 
0. 48 
0. 42 
0. 16 
0.09 

0SÜ 
29 
üb 
36 
27 

.VEKAGE 

22- 
3> 

0 

Ü 

(.1 

6 7 

44 
61 

, 13 
. 17 

17.07 
'2. • es 

-0. 54 
-Ü. 34 
-0.26 

1/3 
24*4 'j 

3» 9S 
1 • uo 
0. £9 
0 • b* 4 

HIGHEST 
14.73 

1.99 
-0. 7b 
-U« 44 
-0.31 

VELOCITY   20.U   KNOTS 
FLAK   DEFLECT! ÜM      2« 5   DEO 

NUM3EK   OF 
WAVE   ENCOUNfEKb      41 

MEAN 
19.12 

r„ • u <-> 

-0.06 
-0.0b 
-0.05 

i\ MS 
2.49 
0.49 
0. 42 
0. 16 
o. 10 

OL'O 
29 
24 
33 
27 

1 l! 

AVEKAGE 

21.73 
3« 4b 
0. 64 
0. 19 
0. lb 

15.9 <> 

-0. 52 
-0. 3-4 
-0.24 

1/3 
2 3.34 

J. V b 
1 . 03 
0« 30 
0» 26 

HIGHEST 
lJ.b9 

1.9 1 
- 0 • 7 S 
-0. 44 
-0.30 

"LHi- VELOUIU   20.0   KNOTS 

NUMUEU   OF   WAVE   ENCOUNTERS 

JLFLECUÜN      S.O   ^cO 

40 

MEAN 
13« 2b 
2.67 

-0.05 
-0.04 
-0.05 

KMS 
2.61 
0. 4b 
0. 43 
0. 17 
0. 10 

gsc 
■d.9 

2 5 
35 
•36 
11 

AVEKAGE 
l\.Ob 

3.29 
0.7 1 
0« 24 
U« lo 

14. 7b 
2.09 

- 0 • ^ 4 
-U.31 
- 0 • 2 b 

1/3 
22. 7u 

3 • 6 >' 
1.1ft 
U« 33 
0« d.b 

HIGMEbl 
12.71 
l.dl 

-0«7b 

-U. 40 
-0.31 

X «MMiMMM ■' : '-  
.   ..... —,   ... ,»_ r* -  ■ 
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TABLE  10.9 

WITHOUT CHINE FLAPS LCG =  10.5 FT 

KUN   NO   3 40 VELOCITY 20.0 KNOTS FLAP   DEFLECTION      7.3   DEG 

NUMBEK   OF   WAVE   ENCOUNTERS      4b 

MEAN KM6   ObC 
PITCH, OEG 17.11 2.63      30 
HEAVE, FT 2.63 0.47      27 
BOW   ACCEL* G        -0.04 0.44      40 
CG   ACCEL, G        -0.06 0.17      2b 
STERN   ACCEL,    G        -O.Ob 0.11      12 0.20 

AVERAGE 
iy.95 13.63 
3.2b 2-lb 
0. 70        -0.bO 
0.23        -0.32 

-0.26 

1/3 
21. ts6 

3. 7 2 
1. 13 
0. Sd 
0. 26 

HiGHn.br 
11.16 

l .31 
-0.7b 
-U. 41 
-0. 32 

kUN   NO   344 VELOCITY   20.0   KN0T5        FLAP   DEFLECTION    10.0   JEG 

NUMBEK   0F   WAVE ENCOUNTER ;S    126 

MEAN IvMb   030 AVERAGE 1/3 HIGHES I 
PITCH,              OEG 16. 12 2.63      9 b 19. OU 12« 71 20.06 1U.67 

HEAVE,                 FT 2.6 3 0.4b      »1 3.21 2.09 3. b9 1.33 

BOW   ACCEL,         G -0.04 0.4b    123 0. 77 -0. b6 1 • d 6 -0. 79 
CG   ACCEL,            r- -0.04 0.1b      92 0. 2b -0. 32 0. 3b -U. 42 
STERN   ACCEL • -0.04 0. 12      bO 0.21 - 0 • 2 4 0.2 7 -0. 30 

KUN   NO   345 VELOCITY   20.0   KNOT 3        FLAP   DEFLECTION    12. b   JEG 

NUMbEK   OF   WAVE   ENGOUNi'EKb    129 

MEAN KMS 0^0 
PITCH,              ÜEG         lb.23 2.7b 9 1 
HEAVE,                 FT           2.6b 0.46 16 
BOW   ACCEL,         G        -0.03 0.4b 1 d 1 
CG   ACCEL,            G        -0.02 0-19 92 
STERN   ACCEL,    G        -0.04 0.13 bO 

lb 37 
3.2b 
0. 79 
U • d ;j 
0.22 

AVEKAGE 

7 11-59 
2.03 

- 0 . b b 
-0. 30 
-0.2b 

1/3 
20. 1U 

3.66 
1 . dö 
0 • 40 
0- J>0 

HIGHEbi' 
9. bO 
1 »B2 

-0. 7o 
-U. 41 
-0.31 

KUN   NO   346 VELOCITY   20.0   KNOTS FLAP   JEFLECrioN    lb-U   JLG 

NUMBEK   OF    WAVE   ENÜ0UNTEK3    12b 

PITCH, DEG 
HEAVE, FT 
BOW   ACCEL, G 
CG   ACCEL, G 
STERN   ACCEL,    G 

MEAN 
14.00 
2. b 7 

-0.02 
-0.02 
-0.03 

KM b 
2.64 
0. 44 
0. 4b 
0.1b 
0. 13 

osc 
9b 
31 

126 
9 4 
b2 

AVEKAGE 1/3    HIGHtlbl 
16. 

3. 
0. 
0. 
0. 

9 4 
13 
79 
2 7 
23 

10. 
2< 

-0. 
-0. 
-0- 

7 3 
03 
bb 
31 
24 

1 o • 7 3 
3. bl 
1 • cL6 
0.37 
U. 3 1 

b 
1 

-0 
-0 
-0 

6b 
77 
bO 
42 
31 
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TABLE  10.10 

WITHOUT CHINE FLAPS      LCG »  10.5 FT 

RUN N0 369 VELOCITY 30.0 KNOTS   FLAP DEFLECTION  b.O DEG 

NUMBER OF WAVE ENCOUNTERS 110 

M EAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH,             DEG 10.32 6.31 b8 17.7« 0.7« 20.7 b -1.31 
HEAVE,                FT 4.00 1. 32 b7 b. 68 2.34 6. 7b 1.89 
Ü0W   ACCEL,        G -0.02 0.9 7 8 7 1.7 4 -0.76 2. 79 - 1.31 
CG   ACCEL,           G O.Ob 0.49 8b 0. 70 -0.46 1.00 -0.81 
STERN   ACCEL,   G -0.01 0. 47 86 0.51 -0.63 0.87 -0.90 

RUN   NO   36 4 VELOCITY   30.0   KNOTb FLAP   DEFLECTION      7.b   DEG 

NUMBE \   OF   t JAVE   E NCOUNTt ;RS  111 

MEAN KM.s 0SC AVERAGE 1/3 HIGHEST 
PITCH,              DEG 8.17 4. 72 67 12.93 1.8 6 16. 19 - 1.20 
HEAVE,                FT 3.6 9 Ü. ^6 61 4. 47 2 • bid b. 6U 1 • 69 
BOW   ACCEL,         G 0.0 3 0.9 1 10b 1. b9 -0. b4 2 • 8 b - 1.08 
CG   ACCEL,           G 0.09 0. 68 8b o. b« -0. 42 0-8b -u. 72 
STERN   ACCEL,   G 0.00 0.37 «3 0. 42 -0. 47 0.7i -U. 7b 

RUN NO 36 3 VELOCITY 30.0 KNOTS FLAP DEFLECTION 10.0 DEG 

NUMBEK 0F WAVE ENCOUNTERS 114 

MEAN KMS y^o AVE; <AGE 1/8 HIGHEST 
PITCH,              DEG 6.9 b 3.39 7 4 10.68 Z. b9 13« lb 0. dd 

HEAVE,                 FT 3« 48 0. 6b b7 4. 33 2.70 4.92 2. 41 
B0W   ACCEL,         G n.oo 0. 74 1 16 1. 32 -0.63 z. -d-<t - 1.0b 
CG   ACCEL,           G 0.0 6 0. 32 9 7 0. •DO - U. J 4 0.7 3 -u. b9 

STERN   ACCEL,    G -0.01 0.27 79 0. 34 -0. 44 U. bid -0.6b 

 - -»--„«..».«»-«^.M.^- ,- mmmmMJmm^mmmmim - 
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TAELE 10.11 

WITH CHINE FLAPS LCG =  12.5 

;<U.M   NO    19 7 VELOCITY    lb.U   KNOlb        FLAP   UEFLLC 1 I UN      Ü-Ü   ULG 

MürlutK   OF   i.'.MVb   ENCUUNIEKS      30 

"•1EHN i^'lb UbC 
PITCH,              0E6         lb.9b 1.77 40 
HEAVE',                 FT            1.92 0.46 33 
btfto   ACCEL*         G           0.00 0.31 64 
CG   ACCEL,            G           0.02 0.16 b4 
STERN   ACCEL,    G        -0.08 0.07 41 

AVENAGE 1/3   HIGHtbl 

17- 
2« 
o. 
o. 

7 3 
4 b 
4 0 
21 

0.0 3 

1 3 • 6 3 
1 • 43 

-0.31 
- 0 . 1 Ü 

- 0. 19 

19.13 
Ü.9Ü 
0.7 b 
0. 33 
ü. 0 0 

12.37 
1.09 

- Li. b b 
-0. 31 
-0.24 

KUN   N0    16 1 VELOCITY    lb.O   KNOlb        ELAP   üEKLtC 1'i J.\    lb-0   OEG 

NUMbE <   UE   '. Avt. EN C JON 1 t!<5 30 

MEAN KMb ObC AVElv AGE 1/3 HiGHEbl 

PITCH,              ÜEG H. 39 1.1b 37 9.6 4 7. 2 0 10. Vw 6.23 

HEAVE.                 FT 0.76 0.32 2 6 1.13 0. 4 1 1.4 b 0. is 

MOW   ACCEL,         G -0.04 0.16 b9 0. 17 - 0 . 2 3 0. Ji - 0. 36 

CG   ACCEL,            r, -b. '0 0. 09 4 4 0. U3 - 0 • 2 3 0 « 1 u -0. 30 

blEKN   ACCEL,    G -0.07 0.06 39 0. 02 -0. 16 0. U7 - 0. 20 

KUN   NO    193 VELJCI 1 Y   2Ü.Ü   ;<N0Tb ELAP   üEFLECliJ,\      ü.Ü   üc.0 

N UM t ii K   U F   I .AVL 

MEAN tvM b ObC 

PI ICH,              DEC 1 1 .93 2.77 3 4 

HEAVE,                 El T.3 1 0. b7 32 

HÜV.   ACCEL,         G 0. 02 Ü. b6 4 > 

CG   ACCEL,           G 0.0 4 0 • 2 7 bl 

STEKN   ACCEL,    G -I). 02 0. 1 1 47 

V.AVL   ENC0UN1 EiO      30 

,'iVEr.AOE 1/3   Hi GHEbl 
14.97             3.47 16.76             Ö.27 
3»9b             2.67 4 • 3 b            2 • 2 b 
0« a 7          -0. 49 1.b1          -U.3 4 
0.37          -O.ÜS U • •'.. 1          -0.4 rf 
0.10          -0.17 U•21          - 0 • 2 4 

KUN    \l.j    lbH VELOCi 1 Y    20.0   .<N0 lb 'LHP   ULF To •   W       t-< L- \J 

NU!" lb£ ,   OF   \ A V L ENCCUN I'E.'O 3u 

MEAN KMb ObC MVEK HoE 
PITCH, OEG 7.31 !. 6 2 3^ 9.0b 6. 33 

HEAVE, FT 2. 6 9 0.39 ^0 3. 12 2. 29 

Ü3V   ACCEL, G 0.00 o. 3;< 6 1 0. bl - 0 • 3 Li 

CG   ACCEL, G 0.17 0. 19 bl L'. 40 -0.07 

bTFNN   ACCtL ,   G 0.0 3 o.iu 39 0. 13 - 0 • 13 

1/3 H1 G H t b 1 
9 • 9 o 4.1 (i 
3.41 1.93 
b) • :"■ r> ■' 0. to 
0« b3 ■ü'co 

0-^J -0. 19 
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TABLE 10.12 

WITH CHINE FLAPS     LCG = 12.5 FT 

RUN   NO    191 VELOCITY   2b.Ü   KNUlb FLAP   DtFLECTIUN      0.0   Utli 

NUMbEK   OF    WAVE ENCOUNTER      30 

MEAN KMS   0 50 AVEKAGE 1/3 HiGHEbi 

PITCH. OEG '6. 19 3.4 3      25 12.2;5            3.47 14.10 Lib 

HEAVE. FT 3.6 0 0.70      23 4.47             2.77 4.9c 2. 33 

bOW   ACCEL. G 0. 0 3 0.7 0      4b 1.10         -0.47 d. 07 -0.93 

CG   ACCEL. G O.Ob 0.3b      bb 0.44         -0.23 0. 7 f. -0. 53 

STEP-N   ACCEL .    G -0. 06 0. 17      46 0.12         -0.29 0-27 -0.43 

PUN   NO    156 VELOCITY   2b. 0   KNOTi»        FLAK   DEFLECTION 0.0   DEC 

MUM BE IN   OF    WAVE ENCOUN TEKb      30 

MEAN) ;<M.b   Ui.-C AVERAGE 1/3 MlGHEbl 

PITCH. DEG :-.. ^ 6 l.iVd       3 3 7-3 3           3. 2;j Ö' 4t> 1. 43 

HEAVE* El 3. 30 0.41      25 3. ö 1            2. d 1 4. 10 2. 4b 

b0W   ACCEL. G -0.02 0.b4   . 56 O.öl         -0.49 1 . 46 -O. 34 

CG   ACCEL. G 0.11 0.27      bb 0. Ad         -0.19 0 • 6 A -U. 42 

SIEKM   PCCEL.    G 0.06 0. 12      42 U. 2 1          - 0 • 1 2 0. 32 -U. 20 

PUN   NO    157 VELOCITY   2b« 0   KNOlb         FLAK   UEFLECIIJA 12.b   OLG 

NUMbE K   OF    LAVE ENCOUN l'Ertii      30 

MEAN «Mb   OoC AVLKAGE 1/3 Hi. Grit o 1 

PITCH. OEG 4. 7 1 1.4«       3 4 6. 40             2.3 6 7 • 0 9 1 . 43 

HEAVE. F 1 3. 16 0.3b      26 3 • b '■:>            d . 7 b 3« 7s 2.4 7 

UOVJ   ACCEL. G 0.00 0.46       b 6 0.6 4         -0.43 1.17 -0. 76 

CG   ACutL. G 0.11 U.24       47 0.39          -0.2U l.l. Do -U. 3d 

STERN   ACCEl ..    C D. Ob 0.12       41 0. 19          -0. 12 0. dö -0. 19 

i    1 IM       Mfl        1   C U VELOC 1 ! Y    2 b. 0   - <N0'!5         FLAP   OLKL E C 1 I u .\ lc.b   OtG 

NUMbE"   JF AVE   ENCOUN I Ei<ö      30 

•IE AN ;<"!b UbG A\/EM »Ct 1/3 Hi GHLil 

PITCH.               OLG 4.hb 1 . 66 32 6« 33 2« 64 7. J < l.UU 

HEAVE.                 F1 3.00 0. 42 25 3. 49 2. 39 3 • o 6 2 « 2o 

blOt    ACCEL.         G -0.01 U. 49 54 0.70 0. 44 i.2l -0. «4 

CG   ACCEL.            G 0.0 3 0.2 b 4 6 0 • 3 i 0.2b U. 49 -0. bl 

STEKN   ACCEL.    G -0.04 0.12 3-; 0.12 0.2L; U. 1 o -0. 31 

..- .. UiWiiMliit MMMlIliMIII MMttiM 
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TABLE 10.13 

WITH CHINE FLAPS LCG « 12.5 FT 

KUN NO 1 52 

PITCH* UEG 
HEAVE* FT 
B0W ACCEL* G 
CG ACCEL* G 
bTEKN ACCEL* G 

VELOCITY 30.1 KNOIb   FLAP UEKLECIiüN  b«U OEG 

NUMbEK OF WAVE ENCOUN lEKb  30 

MEAN KM b ObC MVE KAOE 1/3 HlüHLiil 

4. b6 2. 43 üb 7. 17 1 . 43 t> • 6 6 -o.3y 
3. 40 0.60 ül 4. 1 b a. 7b 4. faü Ü.Ül 

o.oa 0. 71 47 1. 07 -0. 44 1 . v d -0.99 

U.Ü6 0.37 4ö 0. bü -0. ÜÜ 0-o4 -0. 61 

0.04 0. 17 4 1 0.1b -0. Üb 0. 3Ü -0. 3ö 

KUN N'J 1U3 

KUN N3 ldb 

VELOCITY 30.0 KNOTb   FLAP OEFLECTIJN  b.O OEG 

NUMBEK OF WAVE ENCOUNlEhb  30 

MEAN KMb ybc AVEKAGE 1/3 Hl Grit-bi 

PITCH*              DEG •1 • ■: 7 a. Ai üb 7. 10 1 . 69 «. 3d -0. Ü3 

HEAVE*                 FT 3. <'.A 0.63 Ül 4. 19 2. 79 4.7 0 id • 33 

B0VJ   ACCEL*         G I,'* 09 0.67 4 7 1. ü 1 0. 39 1.99 -0. 09 

CG   ACCEL*            G 0.04 U. 37 43 0. bO • 0. 29 O.dü -0. 64 

bTEKN   ACCEL*    G O.Oü (3. 1 d 4 b 0. 1« 0. Id U. J4 -U. 33 

KUN   N0    154 VELOCITY    31 . 1    KNOTb         KLAi J   Ut* LLCTI UN 7.b   OEO 

NUMbE is   OF   WAVE ENC'JUN lEKb 30 

MEAN KM i ObC AVEKAOE 1/3 Hi GMcii 

PITCH,              DEG 3.9 b 1.9V Ü7 6.19 1 . 39 7. 4* -U. 36 

HEAVE*                 FT 3. üb 0. b 1 du 3« 9 6 d. 7d 4. 34 d> 33 

UÜW   ACCEL*         G 0.0>5 0.6 3 49 1.0b ■0. 3d 1 • b d -Ü.BÖ 

CG   ACCEL*            C 0.11 0. 3 4 bU 0. ^6 ■U. 19 0.77 -0.b4 

bTEKN   ACCEL*    G U.00 0.16 69 0.19 • 0. d 0 0. JU -0. 3Ü 

VELOCITY 30.0 KNOTb   FLAP DEFLECTION  7.b OEb 

NUMüEK OF WAVE ENCOUNItKb  30 

MEAN f\Mb ObC A V E K A G E 1/J HiUHEil 

PITCH*              OEG 3. 9-) Ü.09 29 b. 7b 1 . b6 7. 3d -U. 33 

HEAVE*                 FT 3. 2 5 U. 60 20 3. 9 3 2 • Od 4. 69 d.db 

O'Jlv   ACCEL*         G 0.07 0.63 47 1.06 -0. 46 1.7b -u. do 

CG   ACCEL*            G U.Ob 0. 34 43 0. 4d -U. dl 0.70 -U.6 1 

bTEKN   ACCEL*    G -O.QÜ U. 17 4 1 U. 1 b -0.^3 0 • d 7 -U.39 

III  I HI  *• • - «•MkkiiiatiMHiauiMiHiilNH -■■--- - -      i iu**m«^tmm*ii*im*«ia^^iil6MM- ■- ■ —*^— ------ aJ 
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TABLE  lOJif 

WITH CHINE FLAPS LCG = 12.5 FT 

KUN   NO    155 

PITCH, UEG 
HEAVE, FT 
dOW   ACCEL, G 
CG  ACCEL, G 
STEKN   ACCEL,    G 

VELOCITY   30. Ü   KNOTij        FLAP   0EFLECT1OM    10. U   OEG 

NUMbEis   OF   WAVE   EiMCOUN'fEKb      30 

MEAN KM5 OiC AVEKAOE 1/3 HIOhliöT 

3.30 1. 62 32 4. Üb 1 • 52 6 • 06 -0. 14 

3. 11 0. 44 20 3« 70 a. 64 4.01 2.34 

0. 10 0. o4 5b 0. b 6 -0. 30 1 • 43 -0. 77 

0.14 0. 34 44 0. 51 -0. lö 0-74 -0. 49 

0. 03 0. 14 36 0. 20 -0.17 0. 30 -0.Ü7 

RUN   NO    187 

PITCH, OEG 
HEAVE, FT 
BlU-, ACCEL, Ü 
CG ACCEL, C 
aVExN ACCEL, C 

VELOCITY 30.0 xNoib FLAP DEFLECTION 12.5 0EG 

NUMbEK OF WAVE ENCOONiEK5  30 

MEAN KM 5 übt A v/EKAGE 1/3 HlGHLbl 

2. 60 I • 2 6 30 3.94 1. 17 4 • V 1 -0.02 

2. 7 4 0. 42 23 3« 0■■', 2. 4 2 3. jJ 2. 13 

0. 1)6 o. 39 39 0. 40 - o. d-; 0 • o 6 -0.63 

U. 03 o • 2 1 43 0.27 -0. 22 0.4 1 -0. 4 4 

0.03 0.13 3''' 0. 15 - 0 • 2 2 0 • 2 3 -0. 33 

ivUN   NJ    15V VELOCITY    35.0   KNüi'b FLAP   ULI' L.L.C 11JN      5-0   ÜEÜ 

NU'-1bt.<   OF   t.AvE   EA'CüUNl'EKÜ      ^0 

'iEAN 1v i • 1 ^ Job AVe. AMGL I/o   HlbHEbl 

PITCH, OEG 3.7 0 2. 33 2 5 ... 0 0 U . -' 4 7. 7 7 -ij.SU 

HEAVE, FT 3. 39 0. 60 1-5 4. 17 2 • 7 o 4.7 •; 2 • 45 

bOK   ACCEL, G 0.03 0. 7 4 50 1.10 -0. 37 1. ) 1 - 1 . 03 

CO   ACCEL, G 0. \) U • 4 1 /'7 0. 6 5 - 0 • 14 b« 7 3 -0.33 

bTEi<M   ACCK .,    G '). 04 0 • 2 1 4 4 0.     '<■.:'. - 0 • 2U 0 • 4 3 - 0 • 3 0 

KIJN   \< J    102 VELOCI T i    JJ.U   :<NO'l KL Ar1   Oi.h Lbb 1 l .'" 5« u   ucu 

N U M b Lr t<   0 F    v.' tt v E   E N C J U \'1 E i > 0 30 

PITCH, OEG 
HEAVE, El 
bit: ACCEL, G 
CG ACCEL, G 
STEKN ACCEL, G 

MEAN h '■ 1 b 0 JU AVE l\AL-.ü 1/3 TIG.HU. Öl' 

3. 6 1 2. 15 2 3 5.76 O.bis 7.7 6 -0. 32 

3. 37 0. 6 I 19 4. 10 "2 • 7 ö 4. 6Ü 2.29 

0. OX 0.72 5 2 1.10 - 0 • 2 ,J i • j 7 -o. vo 
11. 0 5 0 • 4 1 5.3 0. 51 -U. 20 L. « - 5 -0.03 

U • 0 4 U.21 43 0. 17 - u. :• '.;< 1. • Ju - u • A 9 

-mm i^,,-,.„» -,-...  rmOUmitUt i*,rwMimk mtummmmmakM^m "^^"•'•^ MM 
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TABLE  10.15 

WITH CHINE FLAPS LCG = 12.5 FT 

KUN   M(3    177 VELUCI IY   3b.U   '<MOli> KLAH   DEFLECTIUM      7. 5   JEG 

NU ML! Eh   JF    IvAvE- ENCOUNTERS 

s 
i4EAN iti»1b ObC AVI: KAüE 1/J   H [Ghcbl 

PITCH*              UEG 2. b9 1 .9« 26 4. 7b 0.74 6.20 - 1.02 

HEAVE *                F'I 3-0 7 U. 59 16 6-^y. 2« 5ü 4.2b ci. 1 b 

U(1V;   ACCEL*        G 0. 1 '6 0. 6 4 49 1.05 -0. 31 l. 0 6 -u. bu 

CG   ACCEL*            G U • 0 6 Ü. 36 47 0.41 -0»'d) 0. 66 -0. 6b 

bTERN   ACCEL*   G -0.02 0.19 39 0. 17 -0.2b 0. 34 - J. 44 

■  uu MUMM« «ÜUfc ii imium -—MMtÜ MHH^taaiH iÜ 
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TABLE  11 

SEAKEEPING STATISTICS FOR CONFIGURATION S-l 
SIGNIFICANT HEIGHT ■ 2.2 FT      DISPLACEMENT =55,000 LB 

WITHOUT CHINE FLAPS LCG ■  12.5 FT 

KUN   NO   404 

PITCH, 

HEAVE, 
BOW   ACCEL, 

CG   ACCEL, 

DEG 

FT 
G 
G 

VELOCITY   20.0   KNOTS        FLAP   DEFLECTION      S.ü   DEG 

NUMBErv   OF   WAVE   ENCOUNlEKS   137 

STEKN   ACCEL,    G 

MEAN 
14.71 
2.0 6 

-0.04 

-0.01 
-0.04 

1 • 3b 
0. 40 
0. 36 
0.17 
0. 1 3 

ObC 

93 

73 

13b 

9 1 

AVEKAGE 

16. 

2. 

Ü. 

0< 
0 

94 

by 

b4 

27 

19 

12. 
1. 

-0. 

-U. 

-o. 

19 
b6 

4 6 

. 23 

1/3 

la 
2 

0 

0. 36 

0.2 3 

02 

■ a7 
3 7 

HlGHEbl 

10.64 

1.2d 

-0- 6b 

-0. 3b 

-0. 32 

RUN   NO    401 

PITCH, OLG 
HEAVE, FT 
BOW ACCEL, G 
CG ACCEL, G 
STEKN ACCEL, G 

VELOCITY 20.0 KNIOIb FLAP DEFLECTION  7.b OEG 

MUMOE.K OF WAVE ENCOONTEKS 1 4L) 

"IE AN 
13.47 

96 
04 
00 
U4 

KM 3 
1. 73 
0. 33 
0. 34 
0 • 16 
0.12 

1bG 
100 
7 7 
134 
9 2 
6 7 

AVEuAGl 
lb. 46 
2. A b 
0. bO 
0 • 2 b 
0. 17 

1 1.2b 
1. bl 

-0. 44 
-0.23 
-0. 23 

1/3 HlbMESl 

16-4 7 
2-7 4 
0.79 
0 • 3 4 
0 • 2 b 

9. 67 
1.21 

■0. 66 
•0. 39 
•0«3b 

I 

V i 

RUN NO 40 7 

PITCH, OEG 
HEAVE, FT 
BOW nCCEL, G 
CG ACCEL, G 
STEKN ACCEL, G 

VEL3C1IY 
20.0   KNOTS        FLAP   DEFLECTION    ICO   ÜEG 

NUMBER   OF    WAVE   ENCOUNTERS    133 

MEAN 
11.97 

1 
-0 
-0 

-0 

68 
03 

,01 
,03 

NMij   0 30 

1. bO 
0. 3 3 
0 • 2 3 
0 . 14 
0. 12 

10b 
7 0 

127 
74 
h'2 

AVEKAGE 

1 3. 6 A 
2. 12 
0. 4 1 
0 • 2 3 
0. 13 

1U. 
1 

-0 
-0 
-0 

12 

2 7 
39 

2 6 

. 2 b 

1/3   HIGHEST 

14.74 Ö« 74 

2.36 0.99 
0«6 4        - 0•b 7 

0. 30 " 0. 3-'i 

U • 2 6 - 0 • 3 2 

I 
I 
I 
1 

«UN   NO    39 2 

PITCH, OEG 
HEAVE, Fr 
B0U ACCEL, G 
CG ACCEL, G 
bTEi-N ACCEL, G 

VELOCITY 30. Ü KNJio 
IIH-WI   h I'T I    .,\' 2 • b    JLÜ 

NUMbtK   OF   WAvE   ENCOUNTER    109 

MEAN 

b.bl 
3.17 

o.oo 
0. 0 I 

•0.01 

rvn -j 

2.3 3 

0 • 6 3 
0.64 

0 • 3 1 
0. 2 4 

7 6 

b6 

123 
lUb 

/■VEivACE 

U.63 b.u6 

j.-,)9 2.46 
1.12 -0. biS 
0,47 -0.39 

0. 3*, - 0 • 4 1 

1/3 
13. 6 7 

4. b4 

1.37 
0.72 

u« 4b 

HI CHEST 
t;. 41 
1. Jo 

-0.9b 

-0.61 

-0.61 

 ■ 
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TABLE  11.2 

WITHOUT CHINE FLAPS LCG = 12.5 FT 

RUN   N0   39 5 VELOCITY   30.0   KNOTS FLAP   DEFLECliWN      5.0   DEG 

NUMbEh   OF   WAVE   ENG0UN l'EKi    107 

PITCH* DEG 
HEAVE* FT 
bOW   ACCEL*        G 
CG   ACCEL* G 
STERN   ACCEL*    G 

MEAN 
7.64 
3.02 
0.00 
0.01 

•0.01 

RMS' 
2.38 
0. 52 
0. 59 
0-29 
0.22 

OSC 

56 
127 
105 
bl 

AVEKAGE 1/3   HIGHEST 
10.03 

3. 70 
0. 99 
0. 43 
0. 29 

4.37 
2-4 1 

-0. 56 
-0. 37 
-C 36 

1 1.73 
4. 10 
1.61 
0. 62 
0. 4D 

2. 72 
2.01 

-0.93 
-0. 60 
- 0 . b 4 

RUN   NO    393 VELOCITY   30.0   K.M0T3 FLAP   DEFLECilON      V.b   UEG 

NUMbE \ OF I .A V E ENCÜUN 1'EKi. i 113 

MEAN KM 6 ÜSC AVEKAGE 1/3 rtiGHESl 
PITCH*     DEC- 6. 4o 1.91 33 b« Ad 4. c:2 y • 6; <£• 33 
HEAVE*      FT 2.7 6 0.44 3 4 3. 36 2. 2b 3.70 1 . 06 

B0W ACCEL*   G - 0 . 0 1 0. 53 133 0. 3 6 - 0 . D 4 1 . 4c - 0 . 3 o 

CG ACCEL*    G O.Ob 0. 2b 103 U. 41 -0. 32 U« bö -0.34 
STEKN ACCEL* G -0.01 0.20 31 0.2 6 -0. 36 0. ^ -u. bl 

■■   ■-'■■■■"-"-■ ■■■■■-"- ■-■ — •~**—~***J-*~ ■- - me ■ —■ -n i iiüi UM auM irmnii 
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TABLE 11.3 

WITH CHINE FLAPS LCG =  12.5 FT 

PUN   N0   2 32 VELOCITY    15.Ü   KNOTS        FLAP   DEFLECTION      0.0   OEG 

NUMbEK   OF   WAVE ENCOUNTEh. J      30 

MEAN KM 5 OoU AVEKMOE 1/3 .IGhtbT 
PITCH*              OEG 15.61 1 .72 «0 17.51 13. 59 id. 71 12.21 
HEAVE*                 FT 2.11 0. 43 31 2« 6 5 1. bö 2.9 7 1 .22 
d3W   ACCEL*         G -0.01 0. 30 60 0. 39 -0. 31 0. 69 -0. 56 

CG   ACCEL*           G 0.01 0. 15 46 0. 22 -0. 20 0. 33 -Ü.3Ü 
STERN   ACCEL*   G -0.06 0. 07 41 0. 06 -0. 17 0. 1 1 -Ü.21 

KUiM   NO   230 V'ELOCl IY    15.0   KNOTS :LAP   DEFLECTION    15-0   OEG 

MUMh Ef v   OF   I :AVE ENCüUN1EK 6      30 

MEAN .KM is o^c A v L: JAGE 1/3 HiGHtSl 

PITCH*              OEG 7 . 42 1.12 39 a. 54 6. W. A 9. -'; J 5.33 
HEAVE*                 FT 0 • 6 2 0.31 29 0.95 0. 2 6 1.19 0.00 
bOH   ACCEL*         G 0 • 0 0 0. 15 49 0. 2 1 -0.21 0.34 -0. S3 

CG   ACCEL*            G 0.02 O.Od 40 0. 14 -0. 12 0. 19 -0. 1« 
STERN   ACCEL*    G -0.06 0.05 3 b 0 • 0 3 -0. 15 0.07 -0.19 

KON   NO   2 34 

PITCH* UEG 
HEAVE* FT 
HOI'.' ACCEL* G 
CG ACCFL* 0 
STEKN ACCEL* G 

VELOCITY 20.0 KNOTS   FLAP OEFLECTUN  0«0 Ji^G 

NUMbEiv OF WAVE ENOOUNTEKO  30 

MEAN !<MS U.5C /WtK/ AGE 1/J HIGHEST 
1 1 • 1 'd 2. ('. rf 34 13.94 7. ti^ 15. 9 7 5.3^ 
3.21 0. 5 5 c^d 3« 6 6 2.60 4. cf/ 2.27 
o. o ■■: 0. 55 •'; 7 0. 9 4 -0. 52 1 • S6 - 0 • 9 0 
0.04 0.2 7 A 9 0.37 - 0 . t. 6 0.61 -0. 50 

-U. 05 0.12 4 7 0. 03 -0.21 0« :-.:0 -0. 30 

NUN NO 22» 

PITCH* UEG 
HEAVE* FT 
>yjW ACCEL* G 
CG ACCEL* G 
STEPN ACCEL* G 

VEL0C11Y ^-0.0 KM'Jl^   FLAP ULKLECI'IOA 15»0 UEG 

\'UlLiE,\ OF '..AVE ENC0ÜNIEK5  30 

IttHiNi KM 6 U 60 AVERAGE i/3 M i Gh E S f 

6.24 1 . 45 33 7. 6« 4. 6J 0.70 3« 36 

2.51 0. 35 26 2.9 0 \i. 13 3« 16 1.31 

Ü.02 0. 32 57 0. 42 -0.31 0. 79 -0. 53 
0.04 0. 17 A6 0. L'4 - 0 • 17 0. 3..> -0. 32 

0.03 0. 10 4b 0. 17 -0. 1 1 O.UD -U. 19 

> i 
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TABLE  11.4 

WITH CHINE FLAPS LCG =  12.5 FT 

RUN   NO   226 VEL0CI1Y   25.0   KNOTS        FLAP   DEFLEC VI ON      Ü»ü   DEG 

NUMBER   OF   WAVE   ENCOUNTERS      30 

1-1E AN KM S osc AVERAGE 1/3 HIGHEST 
PITCH*              DEG 7. 54 3.22 27 11.10 3.31 1 3. 22 0.88 
HEAVE..                FT 3.«2 0.68 22 4. 70 3.0 4 5. 19 2.69 
BOW   ACCEL*         G 0.02 0. 70 48 1.16 -0. 4b 2.ÜU -0. 9 b 
CG   ACCEL*           G 0.06 0.35 54 0. 50 -0.22 0« 66 -0. b5 
STERN   ACCEL*   G -0.03 0. 16 46 0. 14 -0.25 0. 30 -0. 39 

RUN   NO   224 VELOCITY   25.0   KNOTS        FLAP   DEFLECTION    12.5   OEG 

NUMBER   OF   WAVE   ENCOUNTERS      30 

MEAN KM S OSC AVEl <AGE 1/3   HI GHEST 
PITCH*              DEG 5.33 2. 1 1 30 7. 59 2.65 9-18 0.9 3 
HEAVE*                FT 3.32 0. 49 27 3.90 2.34 4. 3 3 2. 47 

Ü0VJ  ACCEL*        G 0.01 0.57 49 0.94 -0. 49 1.61 -0.88 
CG   ACCEL*           G 0. 04 0.29 49 0. 4 1 -0.26 0.6b -0. 54 
STERN   ACCEL*    G -0.03 0. 14 41 0. 12 -0.24 0. 25 -0. 32 

RUN   NO   218                           VELOCITY   30.0   KNOTS        FLAP   DEFLECTION ü.5   DEG 

NUMBER   OF   WAVE   ENCOUNTERS      30 

AVERAGE                    1/3 HIGHEST 
7.47             1.26            0«8b -0.76 
4 • 3 V           £•/<_>           4 • d 4 £• 42 
1.20        -0.34           2.11 -1.01 
0.55         -0.25            0-82 -0.66 
0.14         -0.32            0.33 -0. 46 

JTS        FLAP   DEFLECTION 5.0   DEG 

NUMBER   OF   WAVE   ENCOUNTERS      30 

MEAN RMS   OiO 
PITCH*              UEG 4. 66 2.61       24 
HE^VE*                 FT 3 • 3Ü U •■ 6 /       cL 0 
U0W   ACCEL*         G 0.04 0.7 3      48 
CG   ACCEL*           G 0.05 0.39       47 
STERN   ACCEL*   G -0.05 0.20      40 

i<UN  N9   220 VELOCITY   30.0 

MEAN KMS 050 AVERAGE 1/3 HIGHEST 
PITCH*              DEG 4.04 2.21 27 6. 31 1 . 29 7.79 -0. 43 

HEAVE*                FT 3.45 0. 56 22 4. 13 2. 87 4. 89 2. 56 
BOW   ACCEL*         G 0.03 0. 68 49 1.07 -0. 36 1.72 -U.94 

CG  ACCEL*           G 0.05 0. 36 50 0. 48 -0.2b 0.7 0 -0. 63 
STERN   ACCEL*    G -0.04 0. 19 42 0. 16 -0.^8 0.31 -0.41 

-■•■■'-—"—•mm mm --■■- mmmmmmm  — - -.—-•—*——..-^..~. 
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TABLE 11.5 

WITH CHINE FLAPS LCG = 12.5 FT 

RUN   NU   222 VELOCITY   30.0   KNOTS        FLAP   DEFLECTI ON      7.5   DEG 

NUMbE <   OF   WAVE ENC0UN1EKS 30 

MEAN KM 5 OSC AVEK AGE 1/3 HIGHESf 
PITCH* DEC 3.35 1.76 30 4.97 1.41 6.2 b -0. 12 
HEAVE* FT 3.24 0.49 2 1 3. öl 2. 7b 4. 14 2.41 
HOW   ACCEL* G 0.02 0.57 55 0.80 -0. 36 1.41 -0.87 
CG   ACCEL* G 0.0 5 0.31 49 0. 41 -0.28 0-61 -Ü. 58 
STERN   ACCEL *   G 0.31 0.20 43 0. 53 o.o« 0. 6b -0.09 

KUN   NO   216 VELOCITY   35 .0   KNOTS        FLAP   DEFLECTION 2 .5   DEG 

NUMbEK   OF ■■'AVE ENCOUNTEi <S      30 

MEAN KM S OSC AVERAGE 1/3 HIGHEST 
PITCH*              DEG 3.45 2. 19 23 5. 69 0. 65 7. 52 - 1.00 
HEAVE*                 FT 3. 55 0.61 19 4. 30 2.89 4.88 2.61 
bOW   ACCEL*         G 0-03 0.77 54 1.17 -0. 33 1.94 - 1.02 
CG   ACCEL*            G 0.0 5 0. 44 48 0. 61 -0.27 0.89 - U . 7 4 
STERN   ACCEL*    G -0.04 0.24 40 0. 17 -0.32 U. 39 -0. 56 

RUN   NO   212 VEL0CI1Y   35.0   KNOTS        FLAP   DEFLECTION      5-U   DEG 

NUMbEK   OF   WAVE   ENCUUNTEKb      30 

MEAN KM 5 OSC AVE. <AGE 1/3 HIGHEST 
PITCH*              DEG 2. «8 1.86 23 4. 7 b 0.44 5. 82 -1.16 
HEAVE*                 FT 3« 29 0. 49 ! 9 3 s ° 7 ;j , /, 7 y'        ''.'.) 2 » 40 
BOW   ACCEL*         G 0.0 3 0.68 46 1.08 -0. 42 1 • 7U -0.97 
CG   ACCEL*            G 0.0 5 0. 39 41 0. 56 -0. 34 0.81 -0. 69 
STERN   ACCEL*    G -0.04 0.20 39 0. 17 -0.27 0. 36 -0.46 

RUN   NO   214 VELOCITY   35.0   KNOTS FLAP   DEFLECTION      7o   DEG 

NUMbEK   OF   LAVE   ENC0UN1EKS      30 

MEAN KMS OSC AVEKAUE 1/3 HI GHLSl' 
PITCH*              DEG 1 .98 1 . 49 29 3. 4 1 0. 35 4.38 -1.14 
HEAVE*                 ET 3.14 0.38 21 3. 59 2. 72 3.89 2. 37 
DOW   ACCEL*         G 0.01 0. 58 47 0. 30 -0. 48 1.2b -0. 92 
CG   ACCEL*            G 0.04 0. 32 46 0. 36 -0. 30 0. D9 -0. ^9 
O 1 Liwi      nvvuu'       O -0.02 0. 18 36 0. 18 -0. 24 0. 34 -0. 36 

i^.   --:-:. -■■■ ■-    ■       - ||   | | "■ J   "     '-«»"* 
■ 
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TABLE 12 

SEAKEEPING STATISTICS FOR CONFIGURATION S-3 
SIGNIFICANT HEIGHT = 2.2 FT      DISPLACEMENT = 55,000 LB 

WITHOUT CHINE FLAPS      BOW RAMP EXTENDED      LCG = 12.5 FT 

RUN   NO   4 53 VELOCIry  15.0 KNOTS FLAP   DEFLECTION      0.0   DEG 

NUMBER   OF   WAVE ENC0UNIERS    183 

t-1 EAN KMS ObC AVEi <AGE I/o HIGHEST 
PITCH,              DEG 17.91 1.64 74 19.70 lb.«7 21. 06 14. 47 
HEAVE,                FT 0.3« 0. 3b 56 0 • ti 3 -0.09 1. 12 -0. 32 

B0W   ACCEL,         G -0.06 0.23 03 0. 32 -0.36 0. b3 -0. 49 

CG   ACCEL,           G -0.06 0. 11 41 0. 16 -0.27 0.2^ -0.34 

STERN   ACCEL,   G -0.04 o. Ob 16 0. lb -o.ai 0.2i -0.26 

HUN NO 451 VELOCITY 15.0 KNOTS   FLAP DEFLECTION  5.0 JEG 

NUMöEK OF WAVE ENCOUNTERS 102 

MEAN KM S OSC AVE RAGE l/J HIGHEST 
PITCH,              DEG 15. 19 1.59 77 16.97 13.2a lb. 1 ö 12.01 
HEAVE,                 FT 0.26 0. 33 59 0. 6 9 -0. 17 0.9 6 -0.41 

BOW   ACCEL,        G -0.05 0.22 da 0. 30 -0. 35 0. 40 -0. 49 

CG   ACCEL,           G -0.06 0. 10 3 4 0. 1 J -o. at< 0. 1 J -0. 35 

STERN   ACCEL,    G -0.03 0. 09 2a 0. 17 -0.22 o • a ü - 0 • a 7 

HUN   NO   4 55 VELOCITY*    15.0   ■KNOTS        FLAP   DtFLEC I'l ON    10-0   OEÜ 

NUMUEK   OF   WAVE   ENC0UN1EK5     ^J^> 

MEAN KM S Ui>C A V E KMGE 

f i   i *vn J                    u i- u 
to      Ori 1.-71 

i   •    I   1 "' ', 1 /,. /. i; ! 0 = !) 7 

HEAVE,                 FT U • 13 0. 33 bd 0. 56 -0. 3a 

HOW   ACCEL,         G -0.04 0.21 00 o. oa - 0 . J -'I 

CG   ACCEL,            G - 0 . 0 4 0.10 40 0. 17 - o • a 3 

STEKN   ACCEL,   G -0.01 0. 10 ad o. au - 0. 19 

1/J HIGHEST 
15=66 9=01 

0 • J 1 - U. b 3 
0 • bu - 0•4 6 
o • a a - o • a 9 
o. a 5 - o • a b 

KUN   NO   42 5 VEL0C1 1 Y   aO.O   KNU 1'S FLAP   DEFLECfl b.O   JEG 

NUM !)EK  OF   ;• ;AVE ENCJUN1EK b   1 3a 

MEAN KMS 0;>C /WE KAt.it 1/J H I U H t S 1 

PITCH, DEG 14.72 a. 02 101 16.99 12.1 2 lb. <>.i 10-61 

HEAVE, FT a. io o. 4a 5 4 a. 6 4 1 . fc> u J. ill) 1.33 

bOW   ACCEL, G - t). 04 0. 40 13- 0. b9 -0. 4b 1 . KJ i -0.6 9 

CG   ACCEL, G -0.04 0. 19 9b 0. ao - 0. 0 4 Ü • .J 9 - U« 4b 

STERN   ACCEL ,    G -0.0 4 0. 13 60 o.ai -o. ab o. Ja - 0. 3a 

irlKrliJU,       ■■■   .:   •    ■;■»■■   .-■..■ ■- -   ..■.-**> riHüHMHManiigMHai 
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TABLE  12.2 

WITHOUT CHINE FLAPS      BOW RAMP  EXTENDED      LCG =  12.5 FT 

RUN NO 423 VELOCITY 20.0 KNOT3 FLAP DEFLECTION  70 OEG 

NUMBER OF WAVE ENC0UNTEKS 133 

PITCH* UEG 
HEAVE* FT 
30 W ACCEL* G 
CG ACCEL* G 
STERN ACCEL* G 

MEAN KM 3 030 AVE RAGE 1/3 HIGHEST 
) 3. 53 1.9 5 J) lb. 3b io. 99 17.13 9.67 
*.02 0. 40 «l 2. 5 6 1. 3* 2. >;,_> 1.2« 

-0.04 0. 3« 133 0. 57 -0.4 7 0. V 1 -0.69 
- 0. Ö 3 U. Id 100 0«2b -0. 32 0. 36 -0. 43 
-0.03 0. 13 70 0. 2* -0.24 0. 30 -u. 30 

KUN   NO   431 VELOCIir   20.0   KNOTS        FLAP   DEFLECTION    1Q.Ü   ÜEC 

1UMUEK   OF   WAVE   ENCOUNTEKS   13b 

MEAN KM 3 0SC AVERAGE I/o   HJ CHEST 
PITCH*              OEG 1*. J3 1 .34 103 14. 43 10.04 13.7 * 3. 34 
HEAVE*                 FT l • a a 0. 3;7> 61 2» 33 1.41 2. fro 1.09 
30W   ACCEL*         G -0.04 0. 36 1 34 0. 52 -0.4b 0.6b -0. 6b 
CG   ACCEL*            G -0.02 0.17 9 1 0.2 5 -0. 30 0 • 3 6 -0. 40 
STERN   ACCEL*    G -0.03 0. 14 6b 0. 23 -0.26 0. 34 -0. 32 

KUN NO 4 16 VELOCIir 30.0 KNOTS   FLAP DEFLECTION  2«b DEG 

NUMLSE r\   OF    WAVE ENCOUNTEKS    11* 

MEAN KM S   0 3 C AVEf.AGE 1 / i 
11 J 

i: i.i ;.' v  i 

PIrCH*              OEG 3. 53 3.23      Id 12. 13 4. 47 14. bo i.bO 
HEAVE*                 FT 3. 17 0.70      61 4. 02 *. 44 4. 71 2.00 
03W   ACCEL*         G - (j. 0 1 0.69    1*0 1.13 -0.61 *. (J'd - 1.01 
CG   ACCEL»            G - 0 • 0 1 0.35    100 0« b* -0. 4* 0. ad -0. 69 
STERN   ACCEL*    G -0.02 0.23      31 0. 36 -0.44 0. 53 -0.67 

RUN   NO   4 19 VELOCIir   30.0   KNO IS        I- "LAP   ÜEFLEC II UN b • 0   DEC 

NUMBEK   OF   WAvc ENCOUNTEi ;3    164 

MEAN RMS   OSC AVEKAGE 1/3 HIGHEST 
PITCH*              OEG 7. 70 P.39      7 3 10.46 4. 40 1*. 4* *• 3b 
HEAVE*                 FT 3.03 U.bb      59 3« 7 4 2. 39 4 • d J *.07 
O0W   ACCEL*         G -0.01 0.65    1*3 1.03 -0. 37 1 • 0 4 -0.94 
CG   ACCEL*            G L'.CO 0.3*    100 0. b2 -0. 4 1 U • 7 7 -0. 64 
STERN   ACCEL*   G -0.02 0«2b      36 0.3 4 -0.37 U. 3^i -0. b7 

g^ u,-,.   .--   ... - III > MM ■ .Tin 
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TABLE 12.3 

WITHOUT CHINE FLAPS  BOW RAMP EXTENDED  LCG = 12.5 FT 

RUN N0 422 VELOCITY 30.ü KN3Ti>   FLAP DEFLECTION  7.5 UEG 

NUMbEK OF WAVE ENCOUNTEKS 146 

I1EAN KMS ObC AVEKAGE 1/3 HIGHEbf 
PITCH,     DEG 6. S« 2.2k; «a 8.82 3.9b 10. b4 2.00 
HEAVE*      FT 2.tf6 0.47 6 2 3. 46 2. 32 3.92 2. U2 
BOW ACCEL*   G -0.01 0. 62 131 1.02 -0. b6 1 .74 -0. 92 
CG ACCEL*    G -0.01 0.30 102 0. 43 -0.41 0. 6b -0.63 
STEM ACCEL* G -0.01 0.24 öO 0.3b -0.36 Ü. ^3 -0. S3 

:' 

i 

1 

1 i 

I 
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TABLE  12.4 

WITHOUT CHINE FLAPS      BOW RAMP RETRACTED      LCG =  12.5 FT 

KUN   NO   43« VELOCITY    Ib.U   KNOi FLAP  UEFLECilON     ü.ü   OEG 

PITCH* UEG 
HEAVE.» FT 
B0W   ACCEL* G 
CG   ACCEL* G 
STEKN   ACCEL.    G 

NU> IbEi i   OF   V «AVE ENC0UNTEK3 9 5 

MEAN KM i> 0bC AVERAGE 1/0 HIGHEST 
1 3 • 6 4 1. 33 71 20. 35 16. 56 2 1.37 ID.23 
0.31 0. 35 57 0. 76 -Ü. 13 1«0 J -0. 4ei 

- U • 0 7 0.23 6 A 0. 31 -0. 33 0. 51 -0. 50 
-0.05 Ü. 1 1 39 0. 17 -0*26 0 • d 5 -0. 33 
-0.06 o.Ob \A 0. 17 -0.24 0. Ü2 - ü • 29 

KUN   NO   4 39 VEL3CI i'Y    15.0   KNOT'S FLAP   DEFLECTION      3-0   DEG 

NUMbE^   OF   WAVE   ENC0UN1EK3      96 

PITCH* DEG 
HEAVE* FT 
UOV:   ACCEL*        G 
CG  ACCEL* G 
STEKN   ACCEL*    G 

MEAN KM 5 ObC AVEKAGE 1/3 HIGHEST 
1 5. 35 1 . 64 72 17. 37 13-26 Id« 54 12.07 
0. 1 6 0. 34 56 0. 61 -0. 31 0 • 6 6 -0. 54 

-0.05 0.21 31 0. 30 -0. 34 0.46 -0. 45 
-0.03 0. 10 32 0. 13 -0.24 U.24 -0. 30 
-0.04 0.09 20 0. lb - U. d'J> Ü. 24 -0.23 

KUN   NO    440 VELOCITY    15.0   KNOTS        FLAP   UEFLEC1I3N    10.0   JEG 

NUMbEK   OF   WAvE   EftCOUNitiKS      94 

MEAN KM 5 Ü3C AVEKAGE 1/3 HiGHEbf 
PITCH*              ÜEG i 2. 43 1. 55 7 2 14. 36 10. 39 15« 4 3 9 • o3 
HEAVE*                 FT -0.01 0-31 33 0. 4 1 -0. 44 0.64 -0.6« 
BOtv   ACCEL*         G -0.04 0 • 1 3 7 3 0.27 -0.31 0.39 -0.43 
CG   ACCEL*            G 0.01 0. 09 20 0. 19 -0.20 0.23 -U. dl 
üTEKN   ACCEL*    G -0. 03 0. 03 14 0. 16 -0. d6 0. 19 - U« 30 

RUN   NO   434 VELOCI l'Y    30.0   KNOT 5 FLAP   DEFLECTION      2.5   OEG 

|i 

PITCH* OEG 
HEAVE* FT 
UOW   ACCEL* G 
CG   ACCEL* G 
STEKN   ACCEL*    G 

NUMBEK   OF   WAVE ENCOUN1EK .3    1 10 

MEAN KMS   03C AVE KAGE 1/3 MlGHiiS'i 
o. 6 3 3.11       76 11.35 4. 7 5 14. 14 2. dA 
3. 1 5 0.66      61 3.9 7 2. 42 4. C3 3.0 4 
0.0 3 0.70   116 1. 22 -0.64 2. 1 4 -1.00 
0.00 0.35   102 0. 54 - 0. 4 1 0 • 3 3 - 0« 6b 
0.00 0.27      «6 0. 36 -0. 43 0. 39 -0« 6ö 

-■■-■  •   ■■■ 
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TABLE  12.5 

WITHOUT CHINE FLAPS      BOW RAMP RETRACTED      LCG =  12.5 FT 

RUN   NO   437 VELOCITY   30.0   KNOTS FLAP   DEFLECTION      5.0   Ut£G 

NUMbER   OF   I 'AVE ENCOUNTL RS      33 

MEAN h'1 S OSO AVERAGE 1/3 HIGHE3J 
PITCH,             OEG 7.7b 2. 69 24 io.öl 4.23 12.66 2.29 
HEAVE,                FT 3.0 3 0.61 19 3. ob 2. 39 A. At> 2.21 
BOW   ACCEL,        G -0.01 0.6 b 4U 1.14 -O.bb Lb* -U. 97 
CG  ACCEL.«           G - 0 • 0 ! 0. 3^ 32 Q. 50 - n. A j 0. 7 b -0.7! 
STERN   ACCEL,    G 0.00 0.26 dl 0. 37 -0. 39 0.61 -0. 62 

RUN NO 444 VELOCITY 35-0 KNOTS FLAP DEFLECTION  S.Q OEG 

NUMbE K   OF   WAVE ENCOUNTERS 1 10 

MEAN RMS   OSC AvEKAbE 1/3 HIGHEST 
PITCH,              DEG 5.9 4 2.S4      71 tf. b2 2. 6b 10. 02 1. 16 
HEAVE,                FT 3.07 0.59      bb 3. b 3 2. 40 4. 3b 2. 13 
U0W   ACCEL,        G -0.01 0.74    127 1.2'b -0. 5b 2. 06 - 1.03 
CG   ACCEL,           G 0.01 0.38    104 0.56 - 0. 42 Q.Ö4 -0.73 
STERN   ACCEL,   G • -0.01 0.32      b2 0. 40 -0.47 0-63 -0. 74 

*i*Ä£i^Ä::.:tai»»;.-, 
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MEAN KitS OiC AVEKAGE 1/J HIGhi^ST 
16.37 2. 10 77 lb. 31 13. 39 20.0 4 1 1.97 
2. 1 1 0. 47 6 8 2. 70 1. 32 3« Ü6 1 .23 

-0.06 0. 34 97 0. 48 -0. 4b 0. bu -0.67 
-0.06 0. 17 74 0. 19 - 0 • 3 J 0« 2ö -0. 43 
-0.04 0.11 36 0. 19 -0.23 0 • 2 6 -0.29 
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TABLE 12.6 

WITH CHINE FLAPS      BOW RAMP EXTENDED      LCG =  12.5 FT 

r<UN   NO   470 VEL0CITY    15.0   KN0T3        FLAP   DEFLECTION      7.3   DEG 

CHINE   FLAP   DEFLECTION      0.0   OEG        NÜMUEK   OF    WAVE   ENU0UN ft.\o      96 

PITCH* UEG 
HEAVE* FT 
30W   ACCEL* G 
CG  ACCEL* G 
STERN   ACCEL*    G 

HUN   NO   471 VELOCITY    13-0   ,<N3Ti        FLAP   DEFLECT! oN      7.3   OEG 

CHINE   FLAP   DEFLECTION      3.0   OEG        NUMUEK   OF    WAVE   ENCOUNtEio      92 

PITCH* DEG 
HEAVE* FT 
BOW   ACCEL* G 
CG   ACCEL* G 
STERN   ACCEL*    G 

RUN   NO   472 VELOCITY    lb.G   -<NÜi3        I-LAP   DEFLECTION      7.3   Jtb 

CHINE   FLAP   DEFLECTION    10.0   DEG        NUMüEK   OF    WAVE   ENC0UNlEi%3      91 

MEAN KMS   030                   AVEKAGE 1/8   HIGHEST 
PITCH*               DEG         14.93 2.12      79 17.^1          12.2ö lö-OO         10-64 
HEAVE*                  FT            2.20 0.46      66 'd-oO             L61 3.14            1.31 
HOW   ACCEL*          G         -0.03 0.34      97 0.48         -0.47 0.79         -o.öö 
CG   ACCEL*            G        -0.03 0.17      71 0.20        -0-'J>c, 0>0u        -u«44 
STERN   ACCEL*    G        -0.03 0.12      44 U.20         -0.22 U-^7         -u«27 

.-.UN   NO   301 VEL3CI1Y    13.0   KNOTS        FLAr   JEFLECliON    10.0   DEG 

CHINE   FLAP   DEFLECTION    10.0   DEG        NUMUEK   OF    '..AVE   ENCUUNIEI.O      96 

MEAN KM i ObC AVEKAGE 1/3 HIGHEST 
15.50 2. 1 1 8 0 17.94 12.39 19.20 11.14 

2.0b 0. 46 6 7 £•  6ti 1. 50 3« 0 3 1.18 
-0.05 0. 33 9 3 0. 50 -0. 47 0. 8 0 -0.67 
- 0. 0 3 0. 16 7 3 0.20 -0. 32 0. J,0 -0.41 

-0.03 0. 1 1 47 0. 18 -0. 22 0.2:, -0. 27 

MEAN KM b Oi>0 i\ JE <AOE I/o HIGMrvif 

PITCH*               DEG 1 4.30 2.01 82 1 6 . b ) 11.71 17.7 7 9.9 7 

HEAVE*                 FT 2.11 0. 43 69 2. 6 6 1. Do 3.01 1 .24 

•JOV.   ACCEL*         G -0.05 0. 33 9 8 0. 48 - 0 • 44 0. ö J> -0. 62 

CG   ACCEL*            G -0.05 0.16 7 3 0. 20 - 0» 30 0    •     vj *>' -0. 40 

L>TE.-.N   ACCEL*    G -0.04 0.12 44 0. 19 -0. C.J 0.27 -0« ÖÜ 

JL -    ..— —■- ■.■■■ . ■■—. —^-■— rii^r^Mi^^ ii" ■iiiiM^wiiiiii-iiriiiirB- ■» IMIIM ■'■!■! iMiiiiiiiMWTB*i'liwaiiMlimiM*fciiii i ■Julii^iaiiMMfMimiiiiMi MI jar Him m'l—i—aiiiiMiiil 
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TABLE  12.7 

WITH CHINE FLAPS      BOW RAMP EXTENDED      LCG =  12.5 FT 

KUN   N0   493 VELOCIIt    15.0   KNOTS FLAP   DEFLECTION      7.b   DEG 

CHINE   FLAP   DEFLECTION    lb.O   DEG        NUMBEK   0F   WAVE   ENCOUNTEK3      96 

PITCH, DEG 
HEAVE, FT 
B3W   ACCEL, G 
CG  ACCEL, G 
STERN   ACCEL,   G 

MEAN KMS ÜbC AVEuAGE 1/3 HIGHEST 

14.46 2. 12 ab 16.bi 1 1.90 lö. lb 10.03 

2. 17 0.45 67 2. 7b 1. b9 3- 10 1 .29 

-Ü.Ob 0. 34 99 0. 50 -0.46 0«ö3 -0. 64 

-U.Ob U. 17 14 0.21 -0. 6d 0.31 -0.41 

-0.05 0.12 4b 0. 19 -0.24 0.ü7 -0.30 

KUN   N0   43 3 VELOCIrr 20.0 KNOTS FLAP   DEFLECTION      7.5   DEG 

CHINE   FLAP   DEFLECTION      0.0   DEG        NUMbEK   OF    WAVE   ENCOUN TEKS   136 

PITCH, DEG 
HEAVE, FT 
Ü0W   ACCEL,        G 
CG   ACCEL, G 
STERN   ACCEL,    G 

MEAN KMS ObC AVE \AGE 1/3 Hi GHCSI 

10.63 2.0b 10 1 13.36 7.03 lb.7b b.04 

3. 13 0. b6 91 3.34 2. 49 4.33 d* 12 

-0.03 0. b6 143 0. 99 -0. bb 1 .69 -0. 36 

-0.03 0.2b 121 0. 43 -U. 39 0 • 6 o -U. b7 

-0.03 0. 17 36 0 • 2d -0. 3U 0. Ad -0. 40 

KUN   NO   430                           VELOCITY   dO. 0   KNOTS        FLAP   DEFLECiIO.\ 7« 5   ü£(J> 

CHINE   FLAP   DEFLECTION      b.O   DEO        NUMbEK   UK   WAVE   LNCOUNTLKO 139 

MEAN              KMS   USU                   AVERAGE                    1/3 HIGHE 3 1' 
PITCH,              DEG           9.60           2.73   103         12.64           6-07         14.6U '-i.il 
HEAVE,                 FT           3.10           0.b4      9 1            3.77           d. 4,j           A. do d.\A 
br)W   ACCEL,         G         -Ü.U2            0. b6    147             1 . UU         -O.bb            1 • 7U -Ü.83 
CG   ACCEL,            G        -0.03           0.27    126           0.41         -U.J3           0.6^ -0.57 
3TEKN   ACCEL,    G        -0.02           0.17      9 6           O.dl         -Ü.29           0.4U -0.40 

KUN   N0   477                           VELOCITY   20.0   KNOTS        FLAP   DEFLEC1IJN 7.5   OEG 

CHINE   FLAP   DEFLECTION    10.0   DEG        NUMUEK   Of   WAVE   ENCOUNlcn3 132 

MEAN KM S ObC AVE <AUE 1/3 HIGKE3T 

PITCH,              DEO j. 49 2. 7 0 104 1 1 • 4D b. 1 1 13. 3d 2. 60 

HEAVE,                 FT 3.03 0. b4 34 3. 73 2. 40 4. L:U 2*02 

Ü3V;   ACCEL,        G -0.03 0. bb 140 0.99 - 0 • be. 1.7 1 -U. bb 

CG   ACCEL,           G -0.02 0. 27 1 16 0.4 1 -o. 3; 0 • 6 6 - 0 • -Jb 

>TEuN   ACCEL,   C -0.01 0. 13 O b 0.23 -u. d) 0. 41 -U.39 
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TABLE  12.8 

WITH CHINE FLAPS      BOW RAMP  EXTENDED      LCG =  12.5 FT 

KUN   NO   494                          VELOCITY   30. U   KNOTS        FLAP   DEFLECTION 7.5   DEG 

CHINE!   FLAP   DEFLECTIJN   -b*0   DEG        NUMBER   JF   WAVE   LNCOUNTEKS 114 

MEAN              KMS   OSC                   AVERAGE                   I/O HIGHEST 
PITCH.»              ÜEG           5.14           2.63     79           Ö.07           1.6b           9.30 -0.16 
HEAVE*                 FT           3. 31            0.6 1      65            4. GO           2.63           4.67 2.26 
B0W   ACCEL*         G        -0.01           0.74   129            1.33        -0.6^           2.10 -1.03 
CG   ACCEL *           G           0.00           0.39    \'dO           0.56        -0.43           G.j.s -U.70 
STERN   ACCEL*    G        -0.01           0.30     96           0. Ail        -0. 43           0-69 -0.66 

RUN   NO   4^6                          VELOCITY   30.0   KNOTS        FLAP   DEFLECTION 7.5   DEG 

CHINE   FLAP   DEFLECTION      0.0   OEG        NUMBEJN   OF   WAVE   ENC/U!NTEro Wd 

PITCH* OEG 
HEAVE* FT 
D01w   ACCEL* G 
CG   ACCEL* G 
STERN   ACCEL*    G 

KUN   NO   40b VELOCITY   30.0   KNOT'S        FLAP   DEFLECTION      7*5   JEG 

CHINE   FLAP   DEFLECTION 5.0   DEG NUMUEK   OF   WAVE   ENCOONTEKS    \ Vd. 

MEAN KMS OSC                   AVERAGE                   1/3   HIGHEbl 
PITCH*               OEG           3.37 2.03 05            b. 40            Ü-üO            6.93         -U«79 
HEAVE*                FT           3.11 0.5 1 63           3.77           c'.bO           4.^:0           >J. 1 6 
03 W   ACCEL*         G        -0.02 0.64 136            1.04        -0-60            l.(->9         -0.97 
CG   ACCEL*           G        -0.01 0.34 114           0-47        -0.44           0.7<i        -0.71 
STERN   ACCEL*   G        -0.01 0.2« 96           0-36        -0.40           Q.6Ü        -0.66 

MEAN KMS OSC AVERAGE 1 / 3 HI GHEST 
4.45 2.20 63 6. 70 1. 51 •6- dA -0.07 
3.21 0. 54 66 3- 67 2. b'd 4. j'D 2. 2b 

-0.02 0. 60 130 1. 20 -0. 63 1 • V U -0.99 
0.00 0. 36 1 15 0. 5 5 -0.4 4 0.6 3 -0.71 

-0.01 0.26 100 0. 37 -0.39 0. i>Z -C61 
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TABLE  13 

SEAKEEPING STATISTICS  FOR CONFIGURATION S-5 
SIGNIFICANT HEIGHT = 2.2 FT      DISPLACEMENT = 55,000 LB 

WITHOUT CHINE FLAPS LCG =  12.5 FT 

RUN  N0     62 VELOCITY     9.6   KNOTS       FLAP  DEFLECTION     CO   DEG 

NUMBER   OF   WAVE ENCOUNTERS 72 

MEAN RMS OSC AVERAGE 1/3 HIGHEST 
PITCH*             DEG 0.51 1.87 42 2.83 -1.88 4.28 -3.07 
HEAVE*                FT -4. 10 0.34 41 -3. 66 -4.55 -3.40 -4.77 
B0W   ACCEL*         G -0.04 0.25 49 0. 16 -0.33 0.23 -0.71 
CG  ACCEL*           G 0.00 0.07 42 0. 11 -0. 1 1 0. 16 -0. 16 
STERN   ACCEL*   G 0.01 0.09 42 0. 15 -0. 13 0.20 -0. 18 

RUN   NO     63 VELOCITY     9.9   KNOTS       FLAP  DEFLECTION     0.0   DEG 

NUMBER  OF   WAVE  ENCOUNTERS     70 

MEAN RMS OSC AVERAGE 1/3 HIGHEST 
PITCH*             DEG 1.47 1.76 41 3.75 -0.91 4.89 -2.04 
HEAVE,                FT -4. 12 0.34 39 -3.67 -4. 56 -3.43 -4.83 
BOW  ACCEL*        G -0.06 0.25 49 0. 15 -0. 35 0.23 -0.74 
CG  ACCEL*           G 0.00 0.08 41 0. 12 -0. 12 0. 18 -0. 16 
STERN   ACCEL*   G 0.00 0.09 43 0. 14 -0. 14 0.20 -0. 19 

RUN  NO     26 VELOCITY   15.0  KNOTS       FLAP  DEFLECTION   -6.0   DEG 

NUMBER   OF   WAVE ENCOUNTERS 59 

MEAN RMS OSC AVEKAGE 1/3 HIGHEST 
PITCH*              DEG 16.48 1.37 34 18.31 14.76 19.24 13.79 
HEAVE*                FT -2.97 0.29 29 -2.59 -3.35 -2.38 -3.59 
BOW   ACCEL*        G -0.05 0.20 53 0.21 -0.29 0. 36 -0.44 
CG   ACCEL*           G -0.06 0. 10 43 0.07 -0.21 0. 14 -0.27 
STERN   ACCEL*   G -0.06 0.07 37 0.05 -0. 17 0. 11 -0.22 

RUN  NO      17 VELOCITY   14.9   KNOTS       FLAP   DEFLECTION     0.0   DEG 

NUMBER   OF   WAVE   ENCOUNTERS     58 

MEAN RMS OSC AVERAGE 1/3 HIGHEST 

PITCH*              DEG 1 1.96 1.40 36 13.76 10.29 14.85 9.Ü4 

HEAVE*                FT -3.39 0.28 29 -3.01 -3.74 -2.80 -4.00 
BOW   ACCEL*         G -0.03 0. 19 53 0.22 • 0.25 0.34 -0. 39 

CG  ACCEL*           G -0.02 0.09 41 0. 10 -0. 16 0. 16 -0.22 
STERN   ACCEL*   G -0.01 0.07 37 0. 10 -0. 12 0. 15 -0. 18 
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TABLE 13.2 

WITHOUT CHINE FLAPS LCG = 12.5 FT 

RUN  N0     22 VELOCITY   14.9   KNOTS       FLAP  DEFLECTION     0.0  DEO 

NUMBER   0F   WAVE   ENCOUNTERS     55 

PITCH* DEG 
HEAVE* FT 
B0W  ACCEL*        G 
CG  ACCEL* G 
STERN   ACCEL*   G 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
11.22 1.32 34 12.90 9.49 13.78 8.62 
-3.31 0.27 31 -2.97 -3.64 -2.80 -3.90 
-0.03 0. 18 52 0.22 -0.26 0.34 -0.39 
-0.02 0.09 41 0. 10 -0. 16 0. 16 U • C 1 

-0.03 0.08 39 0.07 -0. 15 0. 12 -0.20 

RUN N0  34 VELOCITY 15.1 KNOTS   FLAP DEFLECTION  0.0 DEG 

NUMBER   0F   WAVE ENCOUNTERS 55 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*              DEG 12.00 1.38 32 13.87 10. 12 14.86 9. 16 
HEAVE*                FT -3. 15 0.28 31 -2.80 -3.51 -2.57 -3.73 
B0W   ACCEL*        G 0.01 0. 19 55 0.25 -0.23 0. 38 -0.37 
CG   ACCEL*           G -0.03 0.09 41 0. 10 -0. 17 0. 16 -0.23 
STERN   ACCEL*   G -0.05 0.08 39 0.07 -0. 16 0. 12 -0.22 

RUN  N0      18 VELOCITY   15.0  KNOTS       FLAP   DEFLECTION     2.5  DEG 

NUMBER   0F   WAVE ENCOUNTERS 59 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*              DEG 10.94 1.38 34 12.69 9.24 13.65 8.22 
HEAVE*                FT -3.49 0.29 27 -3. 10 -3.85 -2.87 -4. 12 
B0W  ACCEL*        G -0.03 0. 17 52 0.20 -0.25 0.33 -0.36 
CG   ACCEL*           G -0.02 0.08 41 0. 10 •0. 15 0. 16 -0.21 
STERN   ACCEL*   G 0.00 0.07 37 0. 1 1 •0. 11 0. 15 -0. 16 

RUN N0  23 VELOCITY 15.1 KNOTS FLAP DEFLECTION  2.5 DEG 

NUMBER 0F WAVE ENC0UNTERS  55 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*              DEG 9.30 1.35 34 10.98 7.58 11.89 6.72 
HEAVE*                FT -3.36 0.28 30 -2.99 -3.70 -2.81 -3.95 
B0W   ACCEL*        G -0.02 0. 18 50 0.20 -0.25 0.31 -0.39 
CG  ACCEL*           G -0.02 0.09 39 0. 10 -0. 16 0. 15 -0.23 
STERN   ACCEL*   G -0.03 0.07 37 0.08 -0. 14 0. 12 -0.20 
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TABLE  13.3 

WITHOUT CHINE FLAPS LCG =  12.5 FT 

RUN  N0     24 

MEAN RMS   0SC 
PITCH*             DEG 6.87 1.28     29 
HEAVE*                FT -3.62 0.27     26 
BOW   ACCEL*        G -o.o:. 0.15      47 
CG  ACCEL*           G -0.02 0.07      38 
STERN   ACCEL*   G -0.01 0.07      32 

RUN   N0     61 VELOCITY   20.0 

VELOCITY   15.1   KNOTS       FLAP  DEFLECTION      5.0   DEG 

NUMBER  0F   WAVE  ENCOUNTERS     58 

AVERAGE 
8.56 5.15 

-3.27        -3.99 
0.19        -0.21 
0.09        -0.13 
0.09 -0. 12 

1/3 HIGHEST 
9.41 4.07 
3.08 -4.20 
0.29 -0.31 
0. 14 -0. 19 
0. 13 -0. 18 

KNOTS        FLAP  DEFLECTION     0.0   DEG 

NUMBER  0F   WAVE ENCOUNTERS 49 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*             DEG 15.35 1.66 30 17.31 12.98 18.35 1 1.73 
HEAVE*                FT -1.08 0.37 28 -0.63 -1.55 -0.35 - 1.78 
B0W   ACCEL*        G -0.03 0.36 56 0.43 -0.34 0.Ö3 -0.57 
CG  ACCEL*           G -0.02 0. 18 45 0.20 -0.23 0.35 -0.35 
STERN   ACCEL*   G -0.03 0. 12 35 0. 13 -0. 17 0.21 -0.23 

RUN   N0     60 VELOCITY   20.0  KNOTS        FLAP   DEFLECTION     2.5  DEG 

NUMBER  OF   WAVE   ENCOUNTERS     53 

MEAN RMS OSC AVERAGE 1/3 HIGHEST 
PITCH*             DEG 13.72 1.59 30 15.64 1 1.44 16.55 10. 16 
HEAVE*                FT -1.21 0.35 29 -0.79 -1.64 -0.54 - 1.89 
BOW   ACCEL*        G 0.00 0.34 55 0.44 -0.33 o.tsi -0.55 
CG  ACCEL*           G -0.03 0. 17 45 0. 19 -0.24 0.32 -0.37 
STERN  ACCEL*   G -0.02 0. 12 37 0. 14 -C 17 0.22 -0.24 

RUN   N0     59 VELOCITY   19.8   KNOTS FLAP   DEFLECTION     5.0  DEG 

NUMBER  0F   WA/E ENCOUNTERS 50 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*             DEG 12.33 1.37 31 14.02 10.38 14.84 9.39 
HEAVE*                FT -U48 0.30 29 -1. 11 -1.85 -0.93 -2.09 
BOW   ACCEL*        G -0.03 0.30 52 0.38 -0.32 0.69 -0.5Ü 
CG ACCEL*          G -0.02 0. 15 44 0. 18 -0.21 0.29 -0.33 
STERN  ACCEL*   G -0.03 0. 12 36 0. 13 -0. 18 0.20 -0.25 
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TABLE  13.4 

WITHOUT CHINE FLAPS LCG =  12.5 FT 

RUN  N0      56 VELOCITY   25.0  KN0TS        FLAP   DEFLECTION     0.0   DEG 

NUMBER   0F   WAVE ENC0UNTERS 50 

MEAN RMS OSC AVERAGE 1/3 HIGHEST 
PITCH*             DEG 12.09 2. 12 25 14.55 8.98 15.82 7.61 
HEAVE*                FT -0. 14 0.43 24 0.43 -0.64 0.78 -0.95 
B0W  ACCEL*        G -0.02 0.47 4Q 0.62 -0.42 1. 17 -0.72 
CG   ACCEL*           G -0.01 0.23 45 0.27 -0.25 0. 47 -0.46 
STERN   ACCEL*   G -0.02 0. 15 35 0. 16 -0.23 0.30 -0.34 

RUN N0  57 VEL0CITY 25.0 KN0TS   FLAP DEFLECTI0N  2.5 DEG 

NUMBER   0F   WAVE EN COUNTERS 53 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*              DEG 10.51 1.95 28 12.71 7.80 13.82 6.25 
HEAVE*                FT -0.32 0.40 26 0. 16 -0.75 0.49 -1.04 
B0W   ACCEL*        G -0.03 0.47 43 0.69 -0.49 1. 16 -0.74 
CG  ACCFI.»           G -0.01 0.24 42 0.29 -0.29 0.47 -0.46 
STERN   ACCEL*   G -0.02 0- 16 38 0. 17 -0.21 0.33 -0.32 

RUN  N0     58 VELOCITY   25.0  KNOTS       FLAP   DEFLECTION     b.O   DEG 

NUMBER   0F   WAVE ENCOUNTERS 51 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 

PITCH*             DEG 9.35 1.85 27 11.43 6.75 12.72 5.47 

HEAVE*                FT -0.52 0.39 26 -0.03 0.98 0.28 -1.28 
B0W  ACCEL*        G -0.01 0*46 52 0. 64 ■0.38 1. 16 -0.71 

CG   ACCEL*           G -0.01 0.23 43 0.28 •0.28 0.47 -0.46 

STERN   ACCEL*   G -0.01 0. 17 33 0.20 •0.24 0.36 -0.36 

RUN   N0      35 VELOCITY   3C ).2   KNOTS        FLAP   DEFLECTION 0 .0   DEG 

NUMBER   OF   WAVE   ENCOUNTERS     45 

MEAN RMS  OSC AVERAGE 1/3  HIGHEST 
PITCH*             DEG 
HEAVE*                FT -0.04 0.49 21 0.61 -0.63 0.86 -0.90 

B0W   ACCEL*        G 0.01 0.66 42 0.93 -0.58 1.74 - 1. 13 

CG  ACCEL*           G -0.01 0.33 40 0.39 -0.34 0.71 -0.60 

STERN   ACCEL*   G -0.03 0.24 44 0. 16 -0.31 0.38 -0.48 

mm^mm 
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TABLE 13.5 

WITHOUT CHINE FLAPS LCG = 12.5 FT 

RUN N0  38 VELOCITY 30.0 KN0TS   FLAP DEFLECTI0N  0.0 DEG 

NUMBER 0F WAVE ENCOUNTERS  45 

MEAN RMS 0SC AVERAGE 1/3 HI GHEST 
PITCH-              DEG 9.22 2.54 25 12.34 5.87 14.23 4.23 
HEAVE*                FT -0.02 0.48 23 0.60 -0.57 0.83 -0.97 
B0W  ACCEL,        G -0.01 0.66 45 0.86 -0.58 1. 53 -1.30 
CG  ACCEL*           G -0.02 0.33 43 0.39 -0.29 0.64 -0.63 
STERN   ACCEL*   G -0.03 0.23 44 0. 14 -o- ?: 0. 38 -0.47 

RUN  N0      36 VELOCITY   30.1   KN0TS        FLAP   DEFLECTION     2.5   UEG 

NUMBER 0F WAVE ENCOUNTERS  46 

MEAN RMS osc AVERAGE 1/3 HIGHEST 
PITCH*             DEG 7.81 2.25 23 10.50 4.71 11.85 3.00 
HEAVE*                FT -0.20 0.45 21 0.41 -0.77 0.76 - 1. 10 
B0W   ACCEL*        G 0.00 0.57 46 0.82 -0. 38 1.39 -0.83 
CG  ACCEL*           G -0.01 0.29 42 0.36 -0.27 0-61 -0. 55 
STERN   ACCEL*   G -0.02 0.21 35 0. 19 -0.30 0. 39 -0. 43 

RUN  N0      37 VELOCITY   30 .0  KNOTS        FLAP   DEFLECTION 5.0   DEG 

NUMBER 0F WAVE ENCOUNTERS  50 

MEAN RMS 0SC AVEKAGE 1/3  HI GHEST 
PITCH*              DEG 6.65 1.88 24 8.83 4.06 10.09 2.47 
HEAVE*                FT -0.41 0. 40 21 0. 13 -0.91 0.47 - 1.22 
B0W  ACCEL*        G -0.01 0.53 51 0.69 -0. 40 1.28 -0.81 
CG  ACCEL*           G -0.01 0.27 44 0.34 -0.26 0. 55 -0»b4 
STERN   ACCEL*   G -0.02 0.20 37 0. 17 -0.28 0.37 -0.41 
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TABLE 13.6 

WITH HORIZONTAL  CHINE FLAPS LCG =  12.5 F 

RUN   N0     27 

CHINE  FLAP DEFLECTI0N 0.0   DEG N 

MEAN RMS 0SC 
PITCH, DEG 16. 11 1.65 36 
HEAVE, FT - 1. 15 0. 38 34 
B0W  ACCEL* G -0.05 0.28 59 
CG  ACCEL, G -0.04 0. 14 46 

VEL0CITY   15.1   KN0TS       FLAP   DEFLECTI0N     0.0  DEG 

NUMBER   0F   WAVE   ENC0UNTERS     57 

STERN   ACCEL,   G ■0.05 0.10     40 

AVERAGE 
18.25        14.00 
-0.68        -1.62 
0.32        -0.35 
0.15        -0.25 
0.09 -0. 18 

1/3  HIGHEST 
19.26        12.66 
-0.45        -1.95 

0.57        -0.59 
0.24        -0.35 
0.17        -0.24 

RUN  N0     28 VEL0CITY   15.0  KN0TS       FLAP   DEFLECTI0N     2.5  DEG 

INTEKS      58 

1/3  HIGHEST 
16.36 9-96 
-0.68        -2.26 

0.54        -0.50 
Q.'dd        -0.32 

CHINE  FLAP  DEFLECTI0N     C ).0   DEG NUMBER   0F WAVE   EN 

MEAN RMS 0SC AVERAGE 
PITCH,             DEG 13.24 1.60 34 15.31 11. 10 
HEAVE,                FT - 1.46 0.38 32 -0.99 - 1.93 
B0W  ACCEL,        G -0.03 0.26 58 0.32 -0.31 
CG  ACCEL,           G -0.04 0. 13 49 0. 13 -0.22 
STERN   ACCEL,   G -0.03 0. 10 38 0. 12 -0. 18 0. 19 ■0.23 

RUN   N0      29 VEL0CITV    15.1   KNOTS        FLAP   DEFLECTI0N      5.0   DEG 

CHINE   FLAP  DEFLECTI0N     0.0   DEG        NUMBER   0F   WAVE   ENC0UNTEKb     52 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH,             DEG 10.63 1.50 36 12. 54 8.68 13.65 7.79 
HEAVE,               FT - 1.85 0.34 36 -1.44 -2.24 -1.13 -2.50 
B0W  ACCEL,        G -0.02 0.24 54 0.28 -0.30 0. 46 -0.48 
CG  ACCEL,           G -0.03 0. 12 46 0. 13 -0.20 0.20 -0.30 
STERN   ACC X,   G -0.03 0. 10 42 0. 10 -0. 18 0. 18 -0.25 

RUN  N0     30 VEL0CITY   15 . 1   KN0TS        FLAP   DEFLE CTI0N 0 .0   DEG 

CHINE   FLAP  DEFLECTI0N   10.0  DEG 

MEAN RMS 0SC AVERAGE 
PITCH,              DEG 14.71 1.64 37 16.81 12.59 
HEAVE,                FT -1.13 0.37 34 -0.66 - 1.58 
B0W  ACCEL,        G -0.04 0.28 59 0.34 -0.33 
CG  ACCEL,           G -0.06 0. 14 47 0. 14 -0.26 
STERN   ACCEL,   G -0.05 0. 10 44 0.09 -0. 17 

NUMBER   0F    WAVE   ENC0UNTEKS      58 

1/3 HIGHEST 
17.85 11.36 
-0.42 -1.89 
0.57 -0.55 
0.23 -0-36 
0. 17 0.23 
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TABLE 13.7 

WITH HORIZONTAL CHINE FLAPS LCG = 12.5 FT 

RUN N0  31 VELOCITY 15.1 KNOTS FLAP DEFLECTION  2.5 DEG 

CHINE FLAP DEFLECTION 10.0 DEG   NUMBER OF WAVE ENCOUNTEKS  56 

MEAN RMS OSC AVERAGE 
PITCH*             DEG 11.76 1.61 36 13.83 9.7 7 
HEAVE*                FT -1.46 0.35 33 -1.02 -1.8b 
BOW  ACCEL*        G -0.02 0.24 55 0.28 -0.30 
CG  ACCEL*           G -0.02 0. 13 46 0. 14 -0.21 
STERN   ACCEL*   G -0.03 0. 10 41 0. 11 -0. 17 

1/3  HIGHEST 
15.09 8.67 
-0.72        -2. )6 

0.49        -0.48 
0.23        -0.29 
0. 19 -0.23 

RUN  NO     67 VELOCITY   20.1   KNOTS       FLAP  DEFLECTION     0.0   ÜEG 

CHINE   FLAP  DEFLECTION 0.0  DEG N 

MEAN KMS OSC 
PITCH*              DEG 15.68 3.26 32 
HEAVE*                FT -0.90 0-71 30 
BOW   ACCEL*        G -0.01 0.77 54 
CG  ACCEL*           G 0.00 0.45 54 
STERN   ACCEL*   G -0.C5 0.29 53 

NUMBER  OF   WAVE   ENC0UNTEKS     51 

AVERAGE 
19.26 11.34 
-0.05        -1.71 

1.05        -0.63 
0.52        -0.43 
0.26 •0.39 

1/3  HIGHEST 
21.59 8.73 
0.67        -2.14 
1.98        -1.16 
0.94        -0.82 
0.61 •0.62 

RUN   NO     68 VELOCITY   20.0  KNOTS       FLAP   DEFLECTION     2.5  DEG 

CHINE   FLAP DEFLECTION 0.0   DEG N 

MEAN RMS OSC 
PITCH* DEG 11.34 2.39 31 
HEAVE* FT 0.03 0.48 30 
BOW   ACCEL* G -0.01 0.51 49 
CG  ACCEL* G -0.01 0.26 50 
STERN  ACCEi -*   G -0.02 0. 15 44 

NUMBER   OF   WAVE   ENCOUNTEKS      51 

AVERAGE 
14.20 8.00 
0.62        -0.51 
0.82        -0.47 
0.36 
0. 16 

-0.29 
-C.21 

1/3   HIGHEST 
15.72 6.25 
0.98        -0.85 
1.39        -0.76 
0.62 
0.30 

-0.48 
-0.31 

RUN  N0     69 VELOCITY   20.1   KNOTS       FLAP  DEFLECTION     5.0   DEG 

CHINE   FLAP   DEFLECTION 0.0   DEG N 

MEAN RMS 0SC 
PITCH*             DEG 10.35 2.20 31 
HEAVE*                FT -0.08 0.45 31 
BOW  ACCEL*        G 0.01 0.50 56 
CG  ACCEL*           G -0.02 0.25 51 
STERN  ACCEL*   G -0.02 0. 15 43 

NUMBER   OF   WAVE   ENCOUNTEKi     51 

AVEKAGE 

13.03 7.38 
0.46        -0.59 
0.76        -0.40 
0.33       -0.28 
0. 17 •0.21 

1/3 HIGHEST 
14.22 5.80 
0.81 -0.90 
1.40 -0.71 
0.56 -0.48 
0.30 0.30 
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TABLE  13.8 

WITH HORIZONTAL  CHINE FLAPS LCG =  12.5 FT 

RUN  IV0     50 VELOCITY   30.1   KN0TS       FLAP  DEFLECTION   -6.0   DEG 

CHINE   FLAP  DEFLECTI0N     0.0  DEG        NUMBER  0F   WAVE   ENCOUNTERS     51 

PITCH* DEG 
HEAVE* FT 
B0W  ACCEL*        G 
CG   ACCEL* G 
STERN   ACCEL*   G 

MEAN 
9.29 
0.97 

-0.01 
0.00 

-0.02 

RMS 0SC 
5.40 20 
1.20 20 
1.03 39 
0.61 44 
0.50     52 

AVERAGE 
15.39 1.87 
2.50 -0.41 
1.65 -0.61 
0.77 
0. 40 

•0.43 
•0.61 

1/3 HIGHEST 
18.9Ü -0.78 
3.6 -0.98 
2.85 -1.58 
1.41 
0.97 

- 1. 15 
-1.06 

RUN   N0      39 VELOCITY   30.0  KNOTS FLAP   DEFLECTION     0.0   DEG 

CHINE FLAP DEFL .ECTION 0.0 DEG NUMBEK OF WAVE EN 

MEAN RMS 0SC AVERAGE 
PITCH*     DEG 6.56 2.95 25 9.93 2.77 
HEAVE*      FT 0.28 0.59 24 1.06 -0.37 
B0W ACCEL*   G 0.02 0.84 42 1. 34 -0.75 
CG ACCEL*    G -0.01 0.44 50 0. 57 -0.30 
STERN ACCEL* G -0.01 0.33 53 0.2 7 -0.35 

INTEKb     51 

1/3   HIGHEST 
12.IS 0.5b 

1.44        -0.90 
2.24        -1.64 
0.95        -0.79 
0. 57 0.67 

RUN   N0      49 VELOCITY   30.1   KNOTS       FLAP   DEFLECTION     0.0   DEG 

CHINE FLAP DEFLECTION 0.0 DEG NUMBER 0F WAVE EN 

MEAN KMS OSC AVERAGE 
PITCH*     DEG    7.31 3.50 22 1 1.42 2. 54 
HEAVE*      FT    0.53 0.81 20 1.63 -0.44 
B0W ACCEL*   G    0.01 0.84 40 1. 56 -0.55 
CG ACCEL*    G    0.00 0.47 47 0.69 -0.32 
STERN ACCEL* G   -0.02 0.34 50 0.35 -0.38 

NTEKS      47 

1/3 HIGHEST 
13.57 1.06 
2.34 -0.74 
2. 57 - 1. 12 
1.ÜÜ 
0.64 

-0.75 
-0.6b 

RUN   N0      40 VELOCITY   30.0  KNOTS       FLAP   DEFLECTION     2.5  DEG 

CHINE FLAP DEFLECTION 0.0 DEG N 

MEAN RMS 0SC 
PITCH*     DEG 5.78 2.66 21 
HEAVE*      FT 0. 14 0.61 20 
B0W ACCEL*   G 0.00 0.73 46 
CG ACCEL*    G -0.02 0.41 53 
STERN ACCEL* G -0.01 0.28 45 

NUMBER   0F   WAVE   ENCOUNTERS     47 

AVERAGE 
9.30 1.78 
1.04 -0.63 
1.22 -0.49 
0.55        -0.24 
0.28 0.35 

1/3  HIGHEST 
10.57 0.59 

1.4Z        -0.96 
2.04        - 1. 10 
0.90        -0.71 
0.51 -0.60 
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TABLE  13.9 

WITH HORIZONTAL  CHINE FLAPS LCG =  12.5 FT 

RUN  N0      41 VELOCITY   30.0   KNOTS        FLAP   DEFLECTION      5.0   DEC 

CHINE FLAP DEFLECTION 0.0 DEG NUMBER 0F WAVE ENCOUNTERS 48 

MEAN RMS 0SC AVERAGE 1/3 HIGHESl" 
PITCH*     DEG 4.80 2.03 23 7.28 1.99 8.40 0. 40 
HEAVE*      FT 0.01 0.49 21 0.65 -0.58 1.06 -0.92 
BOW ACCEL*   G 0.02 0.63 54 1.00 -0.33 1.67 -0.89 
CG ACCEL*    G -0.02 0.34 53 0. 45 -0.26 0.74 -0. 63 
STERN ACCEL* G -0.01 0.23 48 0.22 -0.29 0.46 -0.47 
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TABLE 13.10 

WITHOUT CHINE FLAPS LCG =  13.5 FT 

RUN  N0     54 VELOCITY   30.1   KN0TS       FLAP  DEFLECTION     0.0   DEG 

NUMBER   0F   WAVE ENCOUNTERS 45 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH,              DEG 9> 03 2.04 22 11.48 6.04 12.64 4.46 
HEAVE,                FT -0.01 0. 44 21 0.56 -0. 56 0.93 -0.89 
B0W   ACCEL,         G 0.00 0.54 47 0.74 -0.41 1.35 -0.77 
CG  ACCEL,           G -0.01 0.27 43 0.33 -0.27 0.56 -0. 50 
STERN   ACCEL,   G -0.02 0. 19 42 0. 16 -0.27 0*36 -0.41 

;'• 

WITH  HORIZONTAL  CHINE FLAPS LCG =  13.5 FT 

RUN  N0     52 VELOCITY   30.1   KNOTS       FLAP  DEFLECTION     CC   DEG 

NUMBER   0F   WAVE   ENCOUNTERS     47 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH,              DEG 6.50 2.64 20 9.82 2.46 1 1.28 1.31 
HEAVE,                FT 0.40 0.64 21 1.24 -0.32 1.66 -0.66 
B0W   ACCEL,        G -0.01 0.68 47 1.04 -0.39 1.85 -0.97 
CG   ACCEL,           G 0.00 0.37 47 0. 52 -0.28 0.9 0 -0.67 
STERN   ACCEL,    G 0.00 0.28 50 0.31 -0.32 0.61 -0. 58 

RUN   N0      53 VELOCITY   30.1   KNOTS        FLAP   DEFLECTION      0.0   DEG 

NUMfc JER   OF   V 'AVE ENCOUNTERS 47 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH,              DEG 6.48 2.34 22 9.28 3.08 10.76 1.66 
HEAVE,                FT 0.39 0. 55 22 1.11 -0.23 1. 58 -0.63 
BOW   ACCEL,         G 0.00 0.68 51 1.08 -0.41 1.93 -0.96 
CG   ACCEL,           G 0.01 0.37 54 0. 54 -0.23 0.94 -0.60 
STERN   ACCEL,   G -0.01 0.25 52 0.32 -0.30 0.56 -0.51 
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TABLE 13.11 

WITH 9 FT TRANSOM FLAP LCG =  12.5  FT 

RUN N0  65 VELOCITY 15.0 KN0TS FLAP DEFLECTION -6.0 DEG 

NUMBEK 0F WAVE ENCOUNTERS  56 

MEAN RMS 0SC AV ERAGE 1/3 HIGHEST 
PITCH*              DEG 11.52 1.30 34 13.22 9.94 14. 14 8.94 
HEAVE*                FT -3.46 0.27 28 -3. 10 -3.80 -2.91 -4.03 
B0W  ACCEL*        G -0.01 0. 17 55 0.22 -0.20 0.34 -0.34 
CG  ACCEL*           G -0.02 0.08 43 0. 10 -0. 14 0. 16 0.20 
STERN  ACCEL*   G -0.02 0.07 37 0.08 -0. 13 0. 12 -0. 18 

RUN N0  66 VELOCITY 15.0 KNOTS   FLAP DEFLECTION -3.0 DEG 

NUMBER 0F WAVE ENC0UNTERS  56 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*             DEG 8.94 1.25 30 10.52 7.41 11.34 6.24 
HEAVE*                FT -3.67 0.28 26 -3. 32 -3.99 -3. 14 -4.27 
BOW  ACCEL*        G 0.01 0. 14 52 0. 19 -0. 17 0.29 -0.27 
CG  ACCEL*           G -0.01 0.07 39 0. 10 -0. 12 0. 15 -0. 17 
STERN   ACCEL*   G -0.01 0*06 34 0.08 -0. 10 0. 1 1 -0. 15 

RUN NO  64 VELOCITY 15.0 KNOTS   FLAP DEFLECTION  0.0 DEG 

NUMBER  0F   WAVE ENCOUNTERS 56 

MEAN RMS  0SC AVERAGE 1/3 HIGHEST 
PITCH*              DEG 7.64 1.21      29 9. 10 6.25 10. 12 5.25 
HEAVE*                FT -3.89 0.27      24 -3.57 •4. 18 -3.30 -4.45 
BOW  ACCEL*        G 0.00 0.12      51 0. 17 •0. 16 0.25 -0.24 
CG  ACCEL*           G -0.02 0.06      39 o.Ob -0. 11 0. 12 -0. 15 
STERN  ACCEL*   G -O.üi 0.05     30 0.07 -0.09 0. 1 1 -0. 12 
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I TABLE  13.12 

WITH 8 FT CHINE WINGS LCG =  12.5 FT 

RUN   N0     70 VELOCITY   15.0  KN0TS       FLAP   DEFLECTION     0.0   DEG 

NUMBER  0F   WAVE ENCOUNTERS 57 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
FITCH.             DEG 19.81 2.05 37 22. 31 17. 18 23.62 15.59 
HEAVE*               FT -1.10 0.47 35 -0.51 -1.66 -0. 13 -2.00 
B0W  ACCEL*        G -0.04 0.36 57 0. 49 -0.38 0.7b -0.67 
CG  ACCEL*           G -0.06 0. 18 50 0. 18 -0.27 0.29 -0.42 
STERN   ACCEL*   G -0.06 0. 10 41 0.09 -0. 19 0. 16 -0.26 

RUN   N0      7 1 VELOCITY   15.0  KN0TS       FLAP   DEFLECTION     2.5   DEG 

NUMBER   0F   WAVE ENC0UNTERS >     62 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*              DEG 18.58 2.06 37 21. 18 15.91 22.40 14.28 
HEAVE*                FT -1.09 0.46 36 -0.53 -1.59 -0. 16 - 1.97 
B0W  ACCEL*         G -0.03 0.36 58 0. 48 -0.41 0.80 -0.67 
CG   ACCEL*           G -0.05 0. 18 50 0. 19 -0.27 0.30 -0.41 
STERN   ACCEL*    G -0.06 0. 10 41 0.09 -0.20 0« 16 -0.27 

RUN N0  72 VELOCITY 15.0 KNOTS   FLAP DEFLECTION  5.0 DEG 

NUMBER 0F WAVE ENC0UNTERS  55 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*              DEG 17.43 1.98 37 19.87 14.80 21.07 13.49 
HEAVE*                FT -1.14 0.42 35 -0. 57 -1.62 -0.2y - 1.95 
B0W  ACCEL*        G -0.03 0.34 56 0. 44 -0.44 0.72 -0.65 
CG   ACCEL*           G -0.04 0. 17 50 0. 18 -0.26 0.28 -0.38 
STERN   ACCEL*   G -0.05 0. 10 41 0. 10 -0. 19 0. 15 -0.25 

1 
i 
I 
I 

RUN N0  74 VELOCITY 15.0 KNOTS   FLAP DEFLECTION 10.0 DEG 

PITCH* DEG 
HEAVE* FT 
B0W ACCEL* G 
CG ACCEL* G 
STERN ACCEL* G 

NUMBER  0F   WAVE ENCOUNTERS 59 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
14.41 1.79 37 16.62 12.06 17.63 10.62 
-1.17 0.37 35 -0.72 -1.59 -0.45 - 1.91 
-0.02 0.29 60 0. 37 -0.34 0« 65 -0.57 
-0.03 0. 14 49 0. 16 -0.23 0.25 -0.35 
-0.05 0. 10 44 0.08 -0. 19 0> 16 -0.25 
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TABLE 13.13 

WITH k  FT CHINE WINGS LCG =  12.5 FT 

RUN   N0     75 VEL0CITY   15 .0   KNOTS        FLAP   DEFLECTION 0.0   DEG 

NUMBER  0F   WAVE ENC2UNTEK S      59 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH* DEG 18.31 1.92 37 20.57 15.77 21.66 14.27 
HEAVE* FT -1.79 0.43 34 -1.24 -2.28 -0.93 -2.59 
B0W   ACCEL* G -0.04 0.32 54 0. 38 -0.42 0.68 -0.66 
CG  ACCEL* G -0.04 0. 16 45 0. 16 -0.27 0.26 -0.40 
STERN   ACCEL *   G -0.06 0. 10 40 0.07 -0.21 0. 13 -0.28 

RUN   N0     76 VEL0CITY   15 .0  KN0TS        FLAP  DEFLECTI0N 5.0   DEG 

NUMBER   0F   WAVE ENC0UNTERS     54 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH* DEG 15.34 1. 58 34 17.41 13.24 18.36 12. 16 
HEAVE* FT -1.88 0.33 31 -1.43 -2.29 -1. 17 -2. 56 
B0W   ACCEL* G -0.03 0.25 61 0.27 -0.31 0. 47 -0.52 
CG  ACCEL* G -0.04 0- 12 46 0. 12 -0.22 0.20 -0.33 
STERN   ACCEL *   G -0.05 0.09 38 0.08 -0. 18 0. 14 -0.25 

RUN   N0     77 VELOCITY   15.0  KNOTS FLAP   DEFLECTION   10.0   DEG 

NUMBER   0F   WAVE ENCOUNTERS 56 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*              DEG 10.58 1.32 35 12.31 8.96 13.25 8«02 

HEAVE*                FT -2.23 0.28 32 -1.88 -2. 54 - 1.68 -2.79 
B0W   ACCEL*        G -0.01 0. 19 58 0.23 -0.24 0.37 -0.38 
CG  ACCEL*           G -0.02 0.09 43 0. 10 -0. 16 0. 16 -0.24 

STERN   ACCEL*   G -0.03 0.08 37 0.09 -0. 15 0. 14 -0.20 
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TABLE 13.14 

WITH k FT CHINE WINGS LCG - 12.5 FT 

I 

HUN   N0     78 VELOCITY   30.1   KN0TS        FLAP   DEFLECTION     CO   DEG 

NUMBER  0F   WAVE   ENCOUNTERS     45 

I 
MEAN RMS 0SC AVERAGE 1/3 HIGHEST 

PITCH*             DEG 9.63 3.61 23 13.79 4.33 15.62 2.50 
HEAVE*                FT 0.38 0.69 22 1.24 -0.44 1.82 -0.76 
B0W  ACCEL*        G 0.02 0.84 34 1. 54 -0.62 2.52 - 1.02 
CG  ACCEL*           G -0.01 0.41 45 0.49 -0.32 0.90 -0. 67 
STERN   ACCEL*   G -0.03 0.30 50 0.22 -0.40 0.55 -0.62 

RUN  N0      79 VELOCITY   30.2  KNOTS        FLAP  DEFLECTION      5.0   DEG 

NUMBER  OF   WAVE   ENCOUNTERS     44 

I 
MEAN RMS 0SC AVERAGE 1/3 HIGHEST 

PITCH*              DEG 6.85 2.37 25 9.61 3.53 1 1. 17 1.82 
HEAVE*                FT 0.01 0.48 23 0. 64 -0.57 1.03 -0. 86 
BOW   ACCEL*        G 0.00 0.70 46 1.05 -0. 54 1.9 4 -0.95 
CG   ACCEL*           G -0.02 0.36 50 0. 44 -0.28 0.78 -0. 64 
STERN   ACCEL*    G -0.02 0.25 42 0. 19 -0.33 0.4b -0.52 

.• 



R-1880 

TABLE  13.15 

WITH k$ DEGREE CHINE FLAPS LCG »  12.5  FT 

RUN N0  81 VELOCITY 15.1 KN0TS   FLAP DEFLECTION  2.5 DEG 

NUMBER 0F WAVE ENCOUNTERS  53 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*              DEG 11.50 1.45 35 13.43 9.66 14.44 8. 64 
HEAVE*                FT -2.47 0.32 31 -2.06 -2.87 - 1.83 -3. 14 
B0W  ACCEL*        G 0.00 0.21 56 0.27 -0.24 0.44 -0.39 
CG   ACCEL*           G -0.02 0. 11 43 0. 13 -0. 18 0.20 -0.24 
STERN   ACCEL*   G -0.C3 0.09 39 0. 10 -0. 17 0. 17 -0.23 

RUN N0  82 VELOCITY 15.1 KNOTS FLAP DEFLECTION  5.0 ÜEG 

NUMBER  OF   WAVE ENCOUNTERS 57 

MEAN RMS OSC AVERAGE 1/3 HIGHEST 
PITCH*             DEG 9.60 1.46 35 1 1.46 7.80 12. 53 6.81 
HEAVE*                FT -2.62 0.31 30 -2.20 -3.02 -1.97 -3.30 
B0W  ACCEL*        G 0.00 0.20 50 0.27 •0.27 0.41 -0.40 
CG   ACCEL*           G 0.00 0. 10 42 0. 14 ■0. 16 0.21 -0.24 
STERN   ACCEL*   G -0.01 0.09 42 0. 1 1 •0. 14 0. 18 -0.21 

RUN N0  83 VELOCITY 30.1 KNOTS   FLAP DEFLECTION  0.0 DEG 

PITCH* DEG 
HEAVE* FT 
B0W ACCEL* G 
CG ACCEL* G 
STERN ACCEL* G 

NUMBER   0F   WAVE ENCOUNTERS 47 

MEAN RMS OSC AVERAGE 1/3 HIGHEST 
8.80 2.93 21 12.28 4.48 14.06 £.94 
0. 18 0.62 21 0.95 -0.56 1. 52 -0.92 
0.01 0.68 41 1.06 -0.46 1.86 -0.94 
0.02 0.35 45 0.37 -0.29 0.68 -0.61 
0.01 0.26 43 0.26 -0.34 0.53 -0. 53 
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TABLE  13.16 

WITH k5 DEGREE CHINE FLAPS I.CG =  12.5 FT 

RUN N0  84 VELOCITY 30.1 KN0TS   FLAP DEFLECTION  2.5 DEG 

NUMBER   0F   WAVE ENCOUNTERS 48 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*             DEG 7.52 2.35 22 10.47 4.21 11.67 2.70 
HEAVE*                FT 0.00 0.51 21 0.68 -0.61 1.05 -0.91 
B0W   ACCEL*        G 0.01 0.62 48 0.86 -0.41 1. 5b -0.91 
CG   ACCEL*           G 0.00 0.33 50 0.37 -0.26 0.66 -0.59 
STERN   ACCEL*   G -0.01 0.24 44 0.23 -0.28 0.44 -0.45 

RUN N0  8 5 VELOCITY 30.1 KNOTS   FLAP DEFLECTION  5.0 DEG 

NUMBER   0F   WAVE   EN DOUNTER: 5      44 

MEAN RMS 0SC AVERAGE 1/3 HIGHEST 
PITCH*              DEG 6.42 1.90 23 8.85 3.74 9.88 2.47 
HEAVE*                FT -0. 17 0.42 22 0.39 -0.64 0.69 -0.89 
B0W   ACCEL»         G 0.01 0.57 49 0.85 -0.40 1. 48 -0.85 
CG   ACCEL»           G 0.00 0.30 50 0.38 -0.24 0.63 -0.57 
STERN   ACCEL»   G -0.01 0.22 37 0.21 -0.28 0.39 -0.43 
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TABLE ]k 

REGULAR WAVES 

MODEL S-5 WITH 45° DEADRISE CHINE FLAPS 
TRANSOM FLAP DEFLECTION =0      LCG =  12.5 FT 

RUN   89   t      SPEED =   15 KNOTS WAVE LENGTH =    83    FT 
MODEL DRAG =   10.8 LB      WAVE HEIGHT =1.9    FT 
FREQUENCY OF ENCOUNTER = 0.561 HZ 

FREQ. MULTIPLE} 0. 5 1.0 2. 0 3. 0 
MEAN AMP PHASE AMP  PHASE AMP PHASE AMP PHASE 

WAVE FT 0.10 0.01 53. 0.93   1. 0 ,0'Ji 352. 0. iii 1 133. 

PITCH DEC .1.3.67 0.07 26. 3.28   0. 0,08 138. 0,02 .•-... .. ♦ 

HEAVE FT -2.32 0.02 92, 0.62  62. 0.00 123. 0.00 195. 

BOW ACC G -0.02 0.00 261. 0.43 211, 0 .0 3 3 0 hi. 0,0.1. 76, 

CG ACC G -0.03 0.00 260. 0.24 238. 0 , 01 299. 0.00 70. 

STERN ACC  G -0.Ü3 0,00 269. 0.20. 284. 0.00 241. 0 .00 261. 

RUN 90     *     SPEED =   20 KNOTS WAVE LENGTH =       83 FT 
MODEL  DRAG  =     9-7 LB      WAVE HEIGHT =   1.9    FT 
FREQUENCY OF  ENCOUNTER = 0.665 HZ 

FREQ. MULTIPLE: 

WAVE 
PITCH 
HEAVE 
BOW ACC 
CG ACC 

FT 
»EG 

FT 
G 
G 

MEAN 
0.0 i 

14.35 
-0.74 
-0.03 
-0,03 

STERN   ACC     G     -0.04 

0.5 
AMP PHASE 
0.01 255. 
0.03 281. 
0.01 344. 
0.00 268. 
0.00 142. 
0.00   132. 

1 .0 
AMP PHASI: 
0.94 329. 
3.82 0. 
0.77 49, 
0.7c 206. 
0.42 227. 
0.28   270. 

AMP      PHASE 
0,0 5 
u.:>9 
0 .0 3 
0.22 
0.07 
0.04 

>V'i ...    /   V.J    , 

11*> 5, 

179. 
353. 
35;i . 
17 5, 

AMI 
3.0 

PHASE 
0,00   285 
0 . .1.0   3.1. .1. 
0 ,0.!. 
0 . 1.0 

3.1.9. 
137. 

0,u4 127. 
0,02   345. 

RUN   91   f      SPEED =  25 KNOTS WAVE LENGTH =    83    FT 
MODEL DRAG =    8.3  LB      WAVE HEIGHT =  1 .9    FT 
FREQUENCY OF  ENCOUNTER = 0.768 HZ 

FREQ. MULTIPLE: 0. 1. 0 > \) 3 • 0 
MEAN AMP PHASE AmP PHASE AMP PHASE AMP PHASE 

WAVE FT -u.0.1. 0.02 .1.19, 0.94 299, 0.0 4 2::*/,. 0,0.1. 2.1.4 . 
PITCH BEG 11.2/ 0.02 348. 3.63 0. 0 , 4 V .1.6.1. 0 . .1. 9 32/. 
HEAVE FT 0. .1 2 0,0.1. "t 0.68 4.1 . u, 04 .1. ft 5 . o. o i 299. 
BOW ACC G -0.01 0.00 252. 0.95 202. 0.38 350. 0.24 139. 
CG ACC G -0.01 0 .00 227. 0 ,50 2.1.9. 0. 12 344. 0.09 129. 
STERN ACC  G -0.03 0.00 298, 0.29 266. 0. 0 8 183. 0.04 350. 
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TABLE 14.2 

REGULAR WAVES 

RUN  92   ,     SPEED = 30 KNOTS WAVE LENGTH =      83 FT 
MODEL DRAG =    8.0 LB      WAVE HEIGHT »1.8    FT 
FREQUENCY OF ENCOUNTER = 0.874 HZ 

FREG. M ULTI PLE: 0. 1. 0 ... ♦ 0 3 0 
HE AN AMP PHASE AMP PHASE AMP PHASE AMP PHASE 

WAVE FT -0.09 0.0.1. 76, 0,9:1 284. 0,04 230. 0.0 0 245. 
PITCH DEC 0.85 0*03 314. 3.01 0, 0.42 ■j t: !,:■ 0.15 320. 
HEAVE FT 0.20 0,25 .1.3. 0.55 37. 0,04 162» 0. o ;i. 302. 
BOW ACC G -0.00 0.09 .1.76. .1. . 02 200. 0,4 6 346, 0.30 133. 
CG ACC G -u.O.I. 0.06 .1.95, 0 52 2.1.6. 0,15 334. 0.11 117. 
STERN ACC Q -0,02 0,05 220. 0.27 264. 0.09 196. 0.05 I.. 

RUN   95   t     SPEED =   15 KNOTS WAVE LENGTH =   no   FT 
MODEL DRAG = 10 . 7 LB      WAVE HEIGHT =   |.8   FT 
FREQUENCY OF ENCOUNTER = 0.447 HZ 

FREU. Mil I.. TU- LE: 0. 1-" 1 . 0 0 ,3 . V 

MEAN AMP PHASE AMP PHASE AMP PHASE A Mr PHASE 

WAVE FT -O.OB 0,01 313, 0.Ö9 259. 0, 0.1. 12b. 0.0.1. 9.-,. 

PITCH U EG J. 3. .1 0 0,02 262. 4,06 0. 0.04 12'*. 0.02 146. 

HEAVE FT -2.36 0.0.1. 25. 0,97 313. 0 .0 0 189. 0, 00 14 3. 

BOW ACC G -0.0 2 0,00 221. 0 ,36 100. 0.0 J. 6.1. . 0,0 J. 359. 

Co ACC G -0.03 0.00 190. 0.24 128. 0. 00 ou. 0.0 1 16. 

STERN rt :c   G -0.0 *'• 0.0 0 262. 0.22 162. 0 .00 74. 0. 00 89. 

RUN   96   >      SPEED =   20 KNOTS WAVE LENGTH =     HO FT 
MODEL  ORAG =     9. 7 LB      WAVE HEIGHT =1.8    FT 
FREQUENCY OF ENCOUNTER = 0.526 HZ 

I 
1 
I 
1 

FRELU MULT'I PLE i 0. 5 1 . 0 A.. . 0 5. 0 
MEAN AMP PHASE AMP PHASE A I'll-' i-'hAo...: A ftp PHnuE 

WAVE FT ~w,  1 0 0.02 3 4 4 . 0.S8 356. 0.0 3 3 4 c.). 0.0 0 99, 
PITCH BEG 1 4, OS 0 . 0;) 148. 5.3 5 0. 0 .3 3 .Uvt. 0. .1. .i. 3.11 . 
HE AVE FT -u./i.i 0. 02 182. 1.25 39. 0.04 iöö. 0 .01 34M. 1 
BOW ACC G -U.02 0.01 7. O.C)9 2.1.2. 0. 18 3 3 0. 0 . 0 !:> 137. i 

Cü  ACC G -u. 02 0.00 28. 0,42 23 6, 0. 06 3 5 c>. 0 .0 2 131 • 
\ i 

STERN ACC  G -0.04 0.00 74. 0. J>6 272. 0.0'» 150. 0. s; 2 32'». 

. 
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TABLE lit.3 

REGULAR WAVES 

RUN  97   ,      SPEED = 25 KNOTS WAVE LENGTH =    110 FT 
MODEL DRAG -    8.9 LB      WAVE HEIGHT =1.8    FT 
FREQUENCY OF ENCOUNTER = 0.604 HZ 

FREQ. MULTIPLE: 0.5 1.0 2.0 3.0 
MEAN AMP PHASE AMP PHASE AMP PHASE AMP PHAS 

WAVE FT -0.02 0.02 32. 0.89 320. 0.03 ") i»; q 0.01 29. 
PITCH DEO 1.1.22 0.04 79. 5.96 0. 0.87 167. 0.25 312. 
HEAVE FT ü. 09 0.0.1 85« 1.26 53. 0.06 177. 0,02 315. 
BOW ACC G -0.02 0.0 X 268. 0.98 209. 0.40 354 . 0,25 .1.41. 
CG ACC ü -0.02 0.00 286. 0.58 231. 0.12 3 5 L) • 0.08 12 6. 
STERN ACC G -0.02 0.00 13. 0.42 270. 0.09 167. 0 .06 34 o. 

RUN  98   t     SPEED = 30 KNOTS WAVE LENGTH = 110    FT 
MODEL DRAG =    9.2 LB      WAVE HEIGHT = 1 .7    FT 
FREQUENCY OF ENCOUNTER = 0.680 HZ 

FREQ. MULTIPLE; 0* 5 1. 0 0 5< 0 
MEAN AMP PHASE AMP PHASE AMP PHAbE AMP PHASfc 

WAVE FT -0.2.1. 0.01 175. 0,86 297. 0 ; o Z 21V. 0 ♦ 00 332. 
PITCH BEG 8.99 0.05 134. ■ 5.19 0. 0.82 167. 0.31 311. 
HEAVE FT 0.19 0.02 200. 1.07 51 . 0.0 7 176. 0.02 304. 
BOW ACC G O.Oi O.uO 349. 1 09 208. 0.5.1. 357. <J . o^ 142. 
CG ACC G -0.01 0.00 13. 0.63 230. 0.15 359. 0.13 123. 
STERN ACC G -O.Oi 0.00 18. 0.45 271. 0.11 172. 0.08 23. 

RUN  V9   t      SPEED =   15 KNOTS WMVE LENGTH --     110 FT 
MODEL DRAG =   11-7 LB      WAVE HEIGHT = 3.6    FT 
FREQUENCY OF ENCOUNTER » 0.448 HZ 

FREQ. MULTIPLE: o.: 1.0 

WAVE 
PITCH 
HEAVE 
BOW ACC 
CG ACC 

FT 
BEG 
FT 
G 
G 

MEAN 
-0.06 
13.58 
-2.33 
-0.02 
-0.04 

AMP  PHASE  AMP  PHASE  AflP  PHASE 

STERN ACC G -0.04 

0.01 
0.03 
0.00 
0.00 
0.00 
0.00 

löO. 
353. 
93. 

263. 
298. 
332. 

1.80 21. 
8.32 0. 
2.09 72. 
0.77 220. 
0.52 248. 
0.46 281. 

0.12 '♦ 2. 
0.60 157. 
O.Oc) 163. 
0.J4 338. 
0.06 34 8. 
0.02  91. 

3.0 
Aftp  PHASE 
0.01 
0..L2 
0.01 
0.0 7 
0.02 
0.01 289. 

257. 
266. 
302. 
110, 
107. 

_LL 
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TABLE  \k.k 

REGULAR WAVES 

RUNiül   t    SPEED = 25 KNOTS WAVE LENGTH =110    FT 
MODEL DRAG =  11.1  LB      WAVE HEIGHT = 3.6    FT 
FREQUENCY OF  ENCOUNTER = 0.601   HZ 

FREQ. MULTIPLE:       0.5        1.0 
> 0        3.0 

MEAN AMP  PHASE AMP PHASE  AMP  PHASE AMP  PHASE 
WAVE •    FT  -0,0.1 0.01 298. 1.80 31.L ,0.10 272. 0.01 190. 
PITCH  ' PEG  13.00 0.21  34. 7.04 0. ' .1. .35 .1.88. 0,35 347. 
HEAVE     FT   0,4V 0.07  47. 1.93 48.   0.14 192. 0.04 341. 

j      BOW ACC    G  -0.01 0.01 208. 1.37 209.   0.70 IV. 0,45 174. 
CG ACC    b  -0.02 0.01 207. 0,87 228.   0.25  18. 0.18 151. 
STERN ACC  G  -0.03   0.01 210.   0.81 254.   0.08 198. """""' "'"  _   w*w.w   v,N,t **v«   y»oi ^'».   0.08 198.   0.12  58. 
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FIGURE I. LVA CONFIGURATIONS 
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APPENDIX A 

EXPANSION OF MODEL RESISTANCE DATA TO FULL-SCALE 

INTRODUCTION 

The methods used to expand the model data are described in this 

appendix. Due to the exploratory nature of the test series and the differ- 

ent techniques used in the various phases, it WHO desirable to apply uniform 

expansion procedures and to provide for interpolation. The procedures used 

f to expand the basic resistance data obtained with Configuration S-5> with- 
] 

out chine flaps, with an LCG of 12.5 inches, are described, followed by 

the method of determining the drag increments of other configurations, 

(Tables 7 and 8). 

The calm water model data is presented in Tables Al to A4. The 

rough water resistance data is included in Table 9. 

EXPANSION OF S-5 MODEL DATA 

The total drag is made up of induced drag, friction drag, form or 

profile drag, and added resistance in waves: 

R = R. + R, + R + R (Al) 
T   i   f   p   aw x ' 

where 

R. * A tant 

Rf - Cf \ p V
2S 

S a wetted area 

A -  load on water 

T ■ trim 

A-l 
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It is assumed that the profile drag is a function of the load and 

trim. The added resistance in waves is assumed to be independent of load 

over the range investigated, and to be a function of trim. Thus the func- 

tional dependence of resistance at any one speed is assumed to be: 

^ « R,(A,x) + Rf(A,r) + R (A,T) + Raw(x) (A2) 

The friction drag coefficient depends on the wetted length, which is a 

function of load and trim, as is the wetted area. Hence the friction drag 

is a function of load and trim. 

Calm Water Drag 

The major drag component is the induced drag, cf. Figure 17, and 

it is therefore appropriate to re-arrange Equation (Al) in the form: 

Rj  - A tanx ■ Rf + R (A2) 

The typical behavior of the quantity on the ieft-hand side of this 

equation is shown on Figure Al for a speed of 14.64 fps (30 knots). At 

high trim the curves approach an asymptote that is independent of load. 

At low trim the drag increases sharply due to the increase in profile 

drag, which reflects the progressive immersion of the bow. At trims above 

the knee of the curve the friction drag component predominates. Since this 

drag is a function of the wetted length the same data is shown as a function 

of wetted length on Figure A2. (The quantity MWL is the mean distance of 

the leading edge of the wetted area forward of the transom.)  In this pre- 

sentation the parametric effect of load is collapsed. 

It was found empirically for this hull that wetted length was related 

to the load, speed and trim by: 

MWL/b - 134.75 /(C. /T) (A3) 
Lb 

where     C. ■ A/3 p V b 
Lb 

b « bear 

A-2 
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With the aid of this equation and Figure A2 it is possible to interpolate 

for the calm water resistance at arbitrary values of trim and load. 

Added Resistance in Waves 

The rough water tests were all made at a model displacement of 31 lb 

(55*000 lb full-scale). From the total resistance in waves the calm water 

drag was subtracted, to determine the added resistance in waves. The calm 

water drag was estimated, with the aid of Equation (A3) and graphs corres- 

ponding to Figure A2, at the observed mean trim in waves for a displacement 

of 31 lb. 

A plot of the results obtained in shown on Figure A3. This added 

resistance is assumed to be independent of load in the model range of 25 lb 

to 34 lb. At a speed corresponding to 15 knots the S-5 showed no added 

resistance, in waves. 

The method described was used to estimate the total model resistance 

of Configuration S-5» without chine flaps, at model displacements corres- 

ponding to 45,000, 50,000, 55,000 and 60,000 lb, speeds corresponding to 

15, 20, 25 and 30 knots, and for appropriate integral values of trim, to 

form the basis for Tables 3 to 6. 

Resistance Expansion 

The 1/12-scale model results were expanded from fresh water at 70 F 

(62.3 lb/cu.ft) to sea water at 59 F (64 lb/cu.ft). Denoting model quanti- 

ties by suffix m and the full-scale ship values by suffix s, the following 

expression was used to obtain the full-scale results: 

R_ - rRx - (C, - C, )i p rsl(Ä/A) (A4) 
T   L T     f    f 2 s m m_T s m' v ' 

s    m    m   s 

In determining the wetted area it was assumed that above 7.32 fps 

(15 knots) the flow detached from the break in the buttock lines, cf Fig- 

ure 2. The skin friction coefficient was determined from the ATTC corre- 

lation line without roughness allowance. The Reynolds number was based 

A-3 
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on the distance from the leading edge of the wetted area to the trailing 

edge of the flap. 

At speeds corresponding to 15 knots anH l?ss the frictional drag 

accounts for only 3% of the total resistance. For these speeds, there- 

fore, the simple expansion: 

*T * *T (VAm> ^ 
s   m 

was used, with an error  of the order of  1%. 

The displacement ratio  is: 

A/Am - 1775 (A6) s    m 

DRAG INCREMENTS RELATIVE TO S-5 

The method of determining the resistance increment relative to 

Configuration S-5 is best explained by an example. To find the increments 

for Configruation P-l at 20 knots, for instance, the total model resist- 

ance in waves at 9.76 fps is plotted as shown in Figure A4. The corres- 

ponding smooth curve for S-5 if also shown. The increment in model 

resistance is then read off at trims of 12, 13, 14 and 15 degrees. 

The increments determined in this manner are expanded to full scale 

and presented in Tables 7 and 8 using the equation: 

bK    - 6R (A/A ) (A7) 
s   m  s m 

By implication, therefore, it is assumed that the frictional drag compo- 

nent of all configurations is the same as that determined for Configura- 

tion S-5. 

1 * ** 1 

!' I 

A-4 
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TABLE Al 

SMOOTH WATER DATA FOR CONFIGURATION "•• 
WITHOUT CHINE FLAPS  LCG = 12.5 IN. 

TKANS0M 
FLAP 

KUN SPEED LÜAU TKltf MNGLE DKAG MWL 
FPS Lb ÜEG ÜEG Lb IN 

1 4.89 31.0 -0.20 0.0 1.76 23.0 
11 4.89 28.2 2.42 0.0 4.09 25.0 
17 4.89 33.8 2.45 0.0 4.68 25.0 

43 7.30 28.3 15.20 15.Ü 9.79 20.5 
41 7.30 30.6 16.00 15.0 1 1.30 20.5 
2 7.22 30.8 18.30 0.0 12.88 20.0 

16 7.30 24.4 20. 10 0.0 9-b7 19.0 
12 7.30 22.6 21.30 0.0 9.87 17.5 
10 7.30 25.6 22.00 0.0 1 1.97 
4 7.32 26.9 22.40 0.0 12.84 16.b 

18 7.30 28.0 23.00 0.0 13.23 17.3 

43 9.75 29.6 10.90 15.0 7. 5b 18. 5 
40 9.76 31.7 12.33 15.0 9.03 17.0 

380 9.75 31.0 12.70 10.0 9.24 
39 9.76 31.8 13.54 12.5 9. 57 17.0 

381 9.75 31 .0 13.70 7.5 9.41 
382 9.75 31.0 14.Ö0 5.0 9.80 
13 9.75 26. 1 16.00 0.0 8. 42 14.0 
7 9.76 27.8 17.20 o.c 9.82 15. 5 
5 9.73 27.0 17.50 0.0 10.03 15. 5 

19 9.76 30.5 18.50 0.0 1 1.5J 14. 5 

44 12.20 30. 2 7.5U 12.5 b.99 17.5 
166 12. 19 31.0 7.80 12.5 7.35 
38 12.20 3«. 9 8. 17 12.5 6.71 17.0 
31 12.20 32.7 9.47 10.0 7.31 15.5 
32 12.20 32.2 1 1.40 5.0 7.99 lb.5 
14 12. 19 26.8 1 1.50 o.o 6.67 13. 5 
6 12. 1» 28.8 12.40 o.o T.97 13. b 
8 12.20 29.2 12.40 o.o 7.9b 13. 5 

20 12. 19 31.2 13.50 0.0 8»8Q 13.0 

i: 
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TABLE Al.2 

WITHOUT CHINE FLAPS  LCG = 12.5 IN. 

TRANSOM 
FLAP 

RUN SPEED LOAD TRIM ANGLE DKAG MWL 
FPU LB DEG DEG Lb IN 

51 14.64 30.6 4. 60 12.5 4.97 17.5 
36 14.63 33.3 4.71 1Ü.5 5.29 17. a 
34 14.65 33.0 5.92 10.0 5.71 17.0 
26 14.65 33.0 5.95 10.0 5.68 16. b 
52 14.65 30.3 6.40 7.5 5.20 16*0 

377 14.62 31.0 6.90 7.5 5.84 
24 14.65 33. 1 7.00 7.5 6. 10 14.5 
25 14.65 33.2 6.99 7.5 6.04 lb.8 
378 14.62 31.0 7.40 5.0 6.06 
23 14.65 33.0 7.90 5.0 6.36 14. b 

379 14.62 31.0 8.40 2.5 6.46 
15 14.62 27.4 8.50 0.0 5.59 13.0 
22 14.65 32.8 8.80 2.5 6.75 13.3 
9 14.64 3Ü.0 9.20 0.0 6.71 P 

21 14.65 32.6 9.90 0.0 7.21 P 

46 17.08 30.7 2.30 12.5 6.24 20.0 
45 17.08 30.7 2.40 12.5 7.ÜÜ 20.b 
37 17.08 33.5 2.89 12.5 6.25 20.3 
27 17.08 33.5 3.7b 10.0 5.03 17. b 
50 17.08 30.7 3.70 10.0 4.58 16.b 
47 17.08 30.4 4. 10 7.5 4.55 15.5 
49 17.08 30.5 5.20 b.O 4.85 14. b 
28 17.08 33.3 b.64 5.0 5.46 lb.O 
35 l 7.08 33.2 5.67 5.0 5.53 lb.O 

48 19.52 30.8 2.80 7.5 4. b8 17.0 
30 19.50 33.6 3. 14 7.5 4.96 16. b 
53 19.52 30.7 4.00 5.0 5.80 P 
29 19.50 33.4 4. 13 5.0 5.00 14.0 

NOTE: P indicates porpoising condition. 

■  MM   
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TABLE Al.3 

»THOUT CHINE FLAPS  LCG = 12.7 IN. 

TRANS0M 
FLAP 

UN -PEED LOAD TKIM ANGLE DKAG MWL 
FPS LB DEG DEG LB IN 

54 4.89 31.0 0.97 0.0 4.52 25.0 

55 7.30 26.4 20.80 o.o 1 1.31 17.S 

56 9.76 28. 4 16.30 CO 9.76 15.0 

57 12.20 29.3 12. 10 o.o 7.60 13o 

58 14.65 30. 1 8.90 o.o 6.24 13.0 

61 17.08 30.7 4.20 7.5 4.64 17.5 
60 17.08 30.7 5. 10 5.0 4.88 15.0 
59 17.08 30.5 6.90 0.0 6.71 P 

WITHOUT CHINE FLAPS  LCG = 13.5 IN. 

78 7.30 28.6 10.92 15.0 10.47 21.5 
63 7.30 26.5 18.70 0.0 10.35 19. 5 

77 9.76 29.3 10.38 15.0 8« 79 20. 5 
64 9.76 29.2 15.47 0.0 9. 37 16.0 

76 12.20 30. 1 7.75 12.5 6. 56 17.3 
65 12.20 29. 1 1 1 . 48 0.0 7.35 14.0 

74 14.65 30.3 4. 52 12.5 5.20 19.0 
75 14.65 30.3 5.89 7.5 5.21 17.0 
66 14.64 30.2 8.54 o.o <-.> ' 4 

NOTE:  P  indicates porpoising condition. 

 ; - ■  ■  -    ■     ■■   ■     ■-•■■■      ■     ■ ■  ,■■.■-:     .-. ■■ ■  .': -:  ■      ■    ...■     ■. .:■     . - . :....^  .-■■:  -.  ______ 



R-1880 

TABLE Al.k 

WITHOUT CHINE FLAPS      LCG =  13.5  IN. 

TKANS0M 
FLAP 

UN SPEED L0AD TKIM ANGLE DKAG MI«L 

FPS LB DEG DEG LB IN 

71 17.08 30.8 2.48 12.5 1 1.94 23.0 
70 17.08 30.7 3.22 10.0 5. 18 18.8 
69 17.08 30.7 4. 12 7.5 5.06 18« b 
68 17.08 30.5 4.92 5.0 4.97 17.0 

72 19.52 30.8 2.76 7.5 4.77 17. t> 

73 19.50 30.7 3.66 5.0 4.74 16.Ü 

WITHOUT CHINE FLAPS      LCG =  10.5  IN, 

347 9.75 31.0 13.70 15.0 9.82 
348 9.75 31.0 14.80 12.5 10.23 
349 9.75 31.0 15.90 10.0 10.67 
336 9.75 31.0 20.40 5.0 23.37 
335 9.75 31.0 5.0 1 1.98 

376 14.62 31.0 6.20 10.0 5.93 
375 14.62 3\ .0 7.40 7.5 6.30 P 

374 14.62 31.0 5.0 P 

NOTE: P     indicates porpoising condition. 

  . ■■■    ■■■-■■     .   —    ■   ■   ■ 
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R-1880 

TABLE Al.5 

WITH CHINE FLAPS  LCG = 12.5 IN. 

TKANS0M 
FLAP 

RUN SPEED L0AD TKIM ANGLE DKAG MWL 
FPS LB DEG DEG LB IN 

196 7.30 31.0 8.00 15.0 11.09 
88 7.30 29.7 12.79 15.0 8.66 18.0 

198 7.30 31.0 16. 10 0.0 10.87 
79 7.30 27.6 18.44 0.0 10.57 18.5 

195 9.75 31.0 7.30 15.0 6. 56 
89 9.75 30.4 7.49 15.0 5.92 £0.0 

194 9.75 31.0 11.70 0.0 8> 14 
80 9.76 29.0 12. 17 0.0 7.38 12.5 

90 12.20 30.7 4. 44 12.5 4. 60 17. 5 
190 12. 19 31.0 4.50 12.5 4.92 
192 12. 19 31.0 7.70 0.0 6.04 
82 12.20 30.4 7.98 0.0 5.65 12.8 

92 14.65 30.9 2.06 12. 5 4.06 18.0 
188 14.63 31.0 2.30 12. 5 5.09 
136 14.63 31.0 3.40 7.5 4. 38 
91 14.65 30.7 3.43 7.5 4. 12 14.8 

184 14.63 31.0 4. 10 5.0 4.60 
93 14.65 30.7 4. 1 1 5.0 4*24 18.0 
84 14.65 30.6 4. 74 y. 5 4.41 13.5 
83 14.64 30.6 5.46 0.0 4. 73 P 

87 17.08 30.9 1.98 7.5 4. 10 16.0 
178 17.06 31.0 2.10 7.5 4.32 
86 17.08 30.8 Ü.66 5.0 4.06 P 

180 17.06 31.0 2. 80 5.0 4.30 

94 19.50 30.9 1.11 7.5 4. 48 16.5 
179 19.49 31.0 1.30 7. 5 4.95 
95 19. 52 30.8 1.78 5.0 4.Ü9 14.3 

181 19.49 31.0 1.90 5.0 4. 55 

NOTE: P indicates porpoising condition. 
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R-1880 

TABLE A2 

SMOOTH WATER DATA FOR CONFIGURATION S-l 

WITHOUT CHINE FLAPS      LCG = 12.5  IN. 

HUN 

TKANS0M 
FLAP 

SPEED LOAD TKFM ANGLE DRAG MWL 
FPS LB DEG DEG Lb IN 

96 4.90 30.9 4.37 0.0 3.53        23.5 

110 7.30 27.8 13.59 15.0 9.39 20.5 
97 7.30 24.8 21.27 0.0 10.41 15.0 

111 9.76 30.0 10.21 15.0 7.50 20.0 
118 9.76 29.5 1 1.18 12.5 7.47 18. 5 
39 1 9.75 31.0 12.50 10.0 9.Ü1 
389 9.75 31.0 13.40 7.5 8.82 
390 9.75 31.0 14.60 5.0 9.35 

98 9.76 29.3 16.76 0.0 9.43 16.5 

112 12. 19 30. 1 6.65 12.5 5.77 20.0 
116 12. 19 30. 1 7.90 10.0 5.97 17.8 
99 12. 19 29.2 11.87 0.0 6.88 13.8 

117 14.65 30. 4 4.71 10.0 5.02 20.0 
101 14.64 30.5 5.57 7.5 4.81 17. 5 
388 14.62 31.0 6.00 7.5 5.42 
336 14.62 31.0 7.00 5.0 5.39 
387 14.62 31.0 7.90 2.5 5.77 

102 17.08 30.8 3.50 7.5 4.50 19.5 
105 17.08 30.5 4.46 5.0 4.45 17.0 
106 17.08 30.5 5.37 2.5 4.65 15.0 

108 19-52 30.8 3. 17 5.0 4.61 
107 19.50 30.7 4.06 2.5 4.61 15.5 



I R-1880 

TABLE A2.2 

WITH CHINE FLAPS      LCG =  12.5  IN. 

4 

\ 

TRANSOM 
FLAP 

RUN SPEED LOAD TRIM ANGLE DRAG MWL 
FPS LB DEG DEG LB IN 

138 7.30 29.9 12.30 15.0 8.01 19.5 
133 7.30 29.8 12.88 15.0 8.26 19.0 
1 19 7.30 27.6 13.96 2.5 7.56 18.0 
120 7.30 27.6 14.81 0.0 7.93 
139 7.30 29.0 17.36 o.o 9.96 16.5 

134 9.76 29.9 6.87 15.0 5.36 17. 5 
121 9.75 31.0 10.95 0.0 6.35 15.0 

136 12. 19 30.8 3.98 12.5 4.39 18.8 
122 12.20 31.3 7.37 o.o 4.96 

128 14.6-4 30.8 3.05 7.5 4.00 17.0 
129 IA.64 30.7 3.72 5.0 3.99 15.0 
130 14.65 30.7 4.35 2.5 4.08 14.0 
123 14.64 3..7 5.00 CO 4. 1 ! 13.5 

127 17.08 30.8 1.74 7.5 4.30 18.8 
125 17.08 30.8 2.40 5.0 3.96 16. 5 
126 17.08 30.8 3.00 2.5 3.94 14.2 

132 19.52 30.9 1.53 5.0 4. 53 17.b 
131 19.52 30.8 2.11 2.5 4.25 15.0 

242 

WITH CHINE FLAPS AND FULL SPAN TRANSOM FLAP 

LCG - 12.5  IN. 

237 7.30 30.7 6.90 b.O 9.68 
238 7.30 29.6 10.40 5.0 7.21 21.0 
241 7.30 29.3 11.50 2.5 7.22 20.0 
240 7.30 28.4 12.50 2.5 7.46 

9.75 30.4 8.00 2.5 5.54 17.0 

Li  ■     :   ■■■.■:■' 



R-1880 

TABLE A3 

SMOOTH WATER DATA FOR CONFIGURATION S-3 
WITHOUT CHINE FLAPS BOW RAMP EXTENDED 

LCG = 12.5 IN. 

TRANS0M 
FLAP 

RUN SPEED L0AD TKIM ANGLE DKAG 
FPS LB DEG DEG Lb 

415 9.75 31.0 12.20 10.0 8. 16 
413 9.75 31.0 13.30 7.5 8.37 
414 9.75 31.0 14.50 5.0 8.89 

412 14.63 31.0 6. 10 7.5 5.02 
411 14.63 31.0 7.10 5.0 5. 18 
410 14.63 31.0 8.00 2.5 5.52 

WITHOUT CHINE FLAPS    BOW RAMP RETRACTED 

LCG -  12.5  IN. 

450 7.31 31.0 11.80 10.0 1 1.49 
448 7.31 31.0 14.30 5.0 11.78 
449 7.31 31.0 17.90 o.o 12.53 

447 17.06 31.0 5.50 5.0 4. 52 

i 
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R-1880 

TABLE A3.2 

WITH CHINE FLAPS    BOW RAMP EXTENDED    LCG = 12.5  IN. 

TKANS3M CHINE 
FLAP FLAP 

KUN SPEED L0AD TRIM ANGLE ANGLE DKAG 
FPS LB DEG DEG DEG Lb 

500 7.31 31 .0 14.70 10.0 10.0 9.63 
497 7.31 31.0 14.90 7.5 15.0 9.Ö7 
469 7.31 31.0 15.60 7.5 10.0 9.9b 
468 7.31 31.0 15.70 7.5 5.0 9.9b 
466 7.31 31.0 16.40 7.5 0.0 10.27 

462 9.75 31.0 8.40 7.5 10.0 5.96 
463 9.75 31.0 9.30 7.5 5.0 6.Ü2 
467 9.75 31.0 10.40 7.5 0.0 6.73 

461 14.62 31.0 1.60 7.5 10.0 1 1.29 
460 14.62 31.0 2.60 7.5 5.0 3.79 
459 14.62 31.0 3.70 7.5 0.0 4.04 
49 3 14. 62 31.0 4.00 7.5 -5.0 3.9b 
45« 14.62 31.0 2.5 0.0 

h 



R-1880 

TABLE A4 

SMOOTH WATER DATA FOR CONFIGURATION S-5 

WITHOUT CHINE FLAPS      LCG =  12.5  IN. 

TRANSOM 
FLAP 

RUN SPEED LOAD TKIM ANGLE DKAG MUL L 
FPS LB DEG DEG LB IN IN 

* 

267 4.88 25.0 1.39 2.5 3.52 28.0 3.78 

409 7.32 25.0 2.64 10.0 9.27 27.9 3. 62 
405 7.31 25.0 5.07 7.5 8.91 27.5 3.9 1 
404 7.32 25.0 7.09 5.0 9.22 27. 1 4.28 
268 7.32 25.0 8.45 2.5 8.95 26.2 4. 56 
399 7.32 25.0 8.53 2.5 9.05 26. 1 4« 53 
398 7.31 25.0 8. 55 2. 5 ■ 9. 10 26.2 4.53 
414 7.31 25.0 10.47 0.0 9.06 26.0 4.83 

410 7.31 28.0 3.52 10.0 10.54 28.0 4. 10 
407 7.32 28.0 5.69 7.5 10.32 27.7 4.41 
406 7.32 28.0 5.70 7.5 10.42 27.6 4. 42 
403 7.31 28.0 7.93 5.0 10.53 27.0 4.75 
400 7.31 28.0 9.47 2.5 10. 57 26.3 5.01 
413 7.32 28.0 11.28 0.0 10. 63 25.7 5. 32 

41 1 7.32 31.0 4. 41 10.0 12.04 28.0 4.64 
408 7. 32 31.0 6.42 7.b 1 1.68 27.8 4.88 
402 7.32 31.0 8.76 5.0 11.97 27.3 5. 2S 
401 7.32 31.0 10.33 2.5 12. 12 26.5 5. 51 
412 7.32 31.0 12. 19 0.0 12.20 25.5 5.79 

391 9.76 25.0 7.46 7.5 8.68 24.6 3.27 
39 2 9.76 25.0 9.88 5.0 6.55 22.7 3.35 
269 9.76 25.0 11.39 2.5 6. 11 20.9 3.47 
397 9.76 25.0 11.44 2.5 6. 1 1 20.8 3.45 

390 9.76 28.0 8*86 7. 5 9.64 24.4 3.62 
39 3 9.76 28.0 11.06 5.0 7.67 22*6 3.68 
396 9.76 28.0 12.63 2.5 7.49 21.0 3.80 

389 9.76 31.0 10.09 7.5 10.71 24.7 4.0U 
39 4 9.76 31.0 12.33 5.0 9. 11 22.4 4.06 
39 5 9.76 31.0 13.74 2.5 8.89 21.6 4. 19 

Note: Z is the transom draft defined as the immersion, 
relative to still water level, of a point formed by 
the intersection of the aft perpendicular with the 
base line. 
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R-1880 

TABLE A4.2 

WITHOUT CHINE FLAPS  LCG = 12.5 IN. 

TRANSOM 
FLAP 

SPEED LOAD TKIM ANGLE DKAG MWL L 
FPS LB DLG DEG LB IN IN 

38 6 12. 19 25.0 6.05 7.5 6.20 22.8 1.98 
385 12. 19 25.0 7.74 5.0 4.67 20.4 2.09 
270 12.20 25.0 8.83 2.5 4.98 19. 1 2.22 
378 12.20 25.0 9.34 2.5 5.20 18.8 2.24 
377 12.20 25.0 10.27 0.0 5.55 17.7 2.31 

38 7 12. 19 28.0 7.06 7.5 6.55 22.6 2.20 
38 3 12.20 28.0 8.72 5.0 5.62 19.9 2.32 
379 12.20 28.0 10.42 2. 5 6.24 18.9 2.45 
382 12.20 28.0 10.85 5.0 6-39 18.3 2.50 
376 12.20 28.0 11.23 0.0 6.66 17.8 2.57 

388 12. 19 31.0 8.08 7.5 7. 15 22.4 2.44 
384 12. 19 31.0 9.64 5.0 6.64 20.2 2.52 
380 12.20 31.0 11. 13 2.5 7.21 18. 6 2.66 
381 12.20 31.0 11.79 5.0 7.57 18.2 2. 73 
37 5 12.20 31.0 12.09 0.0 7.74 18. 1 2.77 

271 14.65 25.0 6.58 2.5 4.28 18.3 1.57 
369 14.65 25.2 4.08 7.5 6.62 23.id 1.43 
368 14.65 25.2 5.56 5.0 4. 17 19.8 1.49 
363 14.65 25.2 6.59 2.5 4.37 18. 1 1.56 
361 14.64 25.2 7.79 0.0 4.80 16.2 1.63 
362 14, *•■•> 25.2 7.82 0.0 4.82 16.5 1.64 

370 14.65 28.2 4.85 7.5 6.43 22.6 1.57 
367 14.65 28.2 6.24 5.0 4.81 19.8 1.65 
364 14.65 28.2 7.32 2.5 5. 11 17.9 1.70 
360 14.64 28.2 8.52 0.0 5.63 17.3 1*80 

371 14.65 31.2 5.64 7.5 6. 32 22.0 1.70 
366 14.65 31.2 6.93 5.0 5. 58 19.7 1.78 
365 14.65 31-2 8.01 2.5 5.93 17.8 1.69 
359 14.64 31.2 9. 17 0.0 6.43 17.0 1.96 



R-1880 

TABLE A4.3 

WITHOUT CHINE FLAPS  TRANSOM FLAP DEFLECTION = 0 DEGREES 

RUN   SPEED   L0AD 
FPS     LB 

TRIM 
TRIM MOMENT DRAG MWL L 
DEG IN-Lb LB IN IN 

262 4.88 25.0 1.93 0.0 3.47 28.0 4.07 
272 4.88 25.0 5.31 14.9 3.94 27.9 4.49 
280 4.88 25.0 7.37 29.8 4. 11 27.5 A.11 
282 4.88 25.0 12.21 58.6 4.90 2b. 5 5.48 

251 4.88 28.0 2.30 0.0 3.69 28.0 2.9 b 
273 4.88 28.0 5. 16 14.9 4.00 27.9 4.77 
277 4.88 28.0 7.46 29.7 4.26 27.8 5. 14 
285 4.88 28.0 12.26 58.6 5.27 26. 1 5.86 

256 4.88 31.0 2.44 0.0 3-92 28.0 4.70 
274 4.88 31.0 5.34 14.9 4. 18 28.0 5. 14 
275 4.88 31.0 7.73 29.7 4. 48 28.0 5.b2 
288 4.88 31.0 12.35 58.6 5. 52 26.4 6.Ü4 

304 7.32 25.0 6.74 -29.8 9« 58 27.8 4.61 
263 7.32 25.0 12.34 0.0 8.77 25. 4 ' 5. 14 
281 7.32 25.0 14.70 29.0 8.31 5.03 
283 7.32 25.0 18. 18 57.0 9.03 20.8 5.22 

306 7.31 28.0 7.08 -29.8 1 1.23 27.9 b. 13 
252 7.31 28.0 12.86 0*0 10.29 2b. A 
279 7.32 28.0 15.32 28.9 10.02 23.8 b. 52 
286 7.32 28.0 19.06 56.7 10.68 22.3 5.72 

335 7.32 31.0 8.29 -29.7 12.40 Ü7.8 5» 63 
372 7.31 31.0 12.02 0.0 12* 12 26. 1 5.80 
334 7.32 31.0 12.43 0.0 12.22 25.9 5.88 
37 3 7.32 31*0 14.0b 14. 5 1 1.9b üb. 4 5.95 
374 7.32 31.0 16.41 28.8 1 1.98 24.2 6.09 
276 7.32 31.0 16.82 28.7 12. 16 23.6 6. 17 
290 7.32 31.0 20. 19 56.3 12.75 22.3 6.28 

333 7.31 33.0 11.07 ■29.4 13.26 26.8 6.08 



I R-1880 

I TABLE Ak.k 

WITHOUT CHINE FLAPS      TRANSOM FLAP DEFLECTION = 0 DEGREES 

HUN 
TRIM 

SPEED L0AD TRIM MOMENT DRAG MWL L 
FPS LB DEG IN-LB LB IN IN 

316 9.76 25.0 9.62 -59.2 10.65 25.3 4.27 
305 9.76 25.0 11.82 -29.4 6.65 22.3 3.77 
264 9.76 25.0 14.58 0.0 7.24 18.9 3.85 
284 9.76 25.0 15.79 57.7 7.88 16.7 3-49 

313 9.7 6 28.0 11.05 -58.9 11.04 24.9 4.58 
307 9.76 28.0 13.07 -29.2 8.03 21.9 4. 16 
253 9.76 28.0 15.50 0.0 8.53 19.4 4.22 
287 9.76 28.0 16.89 57.4 9.36 18. 1 3.90 

309 9.76 31.0 13.09 -58.4 11.83 24.5 4.90 
308 S.76 31.0 14.27 -29. 1 9. 58 22.2 4.56 
259 9.76 31.0 17.52 0.0 10.66 19.6 4. 74 
29 1 9.76 31.0 18.00 57. 1 10.98 17.9 4.33 

324 12.20 25.0 8. 19 -89. 1 8.82 20.9 2.9 2 
317 12.20 25.0 9.53 -59.2 5.b3 21.0 2.69 
265 12.20 25.0 10.69 0.0 5.73 17.7 2.37 
298 12.20 25.0 12. 11 58.7 b« 32 14.0 2.0b 
296 12.20 25.0 13.57 87.5 6.75 P 1.87 

326 12.20 28.0 9.25 -88.8 9.22 21.6 3. 1 1 
314 12.20 28.0 10.22 -59.0 6. 16 26.3 2.8b 
254 12.20 28.0 11.83 0.0 6.89 18.2 2.62 
29 5 12.20 28.0 13.84 87.4 7.83 13.7 2. 14 

320 12.20 29.0 9.64 ■88.7 8.93        23.Ü 3. lb 

328 12.20 31.0 10.25 -88.6 9.69 21.3 3.34 
310 12.20 31.0 11.27 -58.8 7.82 21. 1 3. 10 
260 12.20 31.0 13.46 0.0 H.63 17.8 2.93 
293 12.20 31.0 14.56 87. 1 9. 16 14.2 2. 43 

NOTE:    P    indicates porpoising condition. 
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R-1880 

TABLE A4.5 

WITHOUT CHINE FLAPS      TRANSOM FLAP DEFLECTION « 0 DEGREES 

TRIM 
RUN SPEED L0AD TRIM MOMENT DRAG MWL L 

FPS LB DEG IN-LB LB IN IN 

339 14.65 25.0 6.32 -119.3 7.05 22.8 2. 13 
325 14.65 25.0 6.84 -89.4 5.31 23.9 2.07 
318 14.65 25.0 7.47 -59.5 4.72 19.7 1.9b 
266 14.65 25.0 7.83 0.0 4.71 16.2 1.66 
303 14.65 25.0 8.58 29.7 5.01 14.8 l.b6 
302 14.65 25.0 10.32 44.3 5.96 P 1 .41 
299 14.65 25.0 11.1b 58*9 5.78 P 1.21 

337 14. S5 28.0 7.07 -1 19. 1 6.88 2.2b 
33b 14.65 28.0 7.07 -119. i 6.90 22.5 2.27 
327 14.65 23.0 7.bb -89.2 5.74 23. b 2.21 
315 14.65 28.0 8.22 -59.4 b.bl 19-2 2. 11 
255 14.65 28.0 8.66 0.0 5.59 16.3 1.84 
301 14.65 28.0 9. 7b 59. 1 6.08 13.b 1.62 

321 14.65 29.0 7.75 -89.2 5.89 2.2b 

336 14.65 31.0 7.79 -118.9 6.96 22. 2 2.37 
329 14.65 31.0 8. 12 -89. 1 6.06 22.8 2.27 
330 14.65 31.0 8. 12 -89. 1 6. 1 1 20.8 2.27 
332 14.65 31.0 8.57 -59.3 6.25 19.6 2.21 
31 1 14.65 31.0 9.01 -59.3 6.84 19.3 2. 30 
26! 14.65 31.0 9.39 0.0 6. 57 17. 1 2.03 
300 14.65 31.0 10.48 59.0 7.0U 13.3 1.81 
29 4 14.65 31*0 12.41 87.9 8.54 P 1. 56 

322 14.65 32.0 8*46 -8?.0 6.6b 21. b 2.41 

NOTE:    P    Indicates porpoising condition, 

i 
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R-1880 

TABLE A4.6 

WITH kS DEGREE CHINE FLAPS      TRANSOM FLAP DEFLECTION = 2.5 DEGREES 

TKIM 
RUN        SPEED        L0AD TKIM        M0MENT        DKAG MWL L 

FPS LB DEG IN-LB Lb IN IN 

149 0.00 25.0 -3.89 -44.9 0.00 1.76 
14« 0.00 25.0 -2.52 -30.0 0.00 2. 10 
145 0.00 25.0 -1.12 -lb.O 0. 30 2.41 
131 0.00 25.0 0.05 o.o 0. 1 1 2. 65 
137 0.00 25.0 1.94 15.0 -0.01 3. 12 
133 0.00 25.0 3. 5b 29.9 -0.02 3. 45 
135 0.00 25.0 5.33 44.8 0.00 3.88 
142 0.00 25.0 7. 16 59.5 -0.03 4.27 
169 0.00 25.0 10. 16 81.2 0.00 4.87 
17^ 0.00 25.0 12.26 95.3 -0.05 5.2ö 

213 0.00 28.0 -6. 12 -74.6 0.03 1.47 
212 0.00 28.0 -4.98 -59.8 0.02 1.77 
203 0.00 28.0 . -2. 16 -30.0 -0.06 2.45 
206 0.00 28.0 -0.71 -15.0 -0. 38 2.79 
118 0.00 28.0 0.60 0.0 -0.03 3. 13 
196 0.00 28.0 2.21 15.0 0. 32 3.51 
177 0.00 28.0 3.79 29.9 -0.02 3.80 
187 0.00 28.0 5.45 44.8 -0.05 4.21 
185 0.00 28.0 7. 16 59. 5 -0.04 4. 62 
193 0.00 28.0 12.27 97.7 0.21 5.62 
218 0.00 28.0 15. 12 1 15.8 0.07 6. 14 

239 0.00 31.0 -4.45 -59.8 0.01 2.23 
238 0.00 31.0 -1.82 -30.0 0.00 2.86 
110 0.00 31.0 0.Ö4 o.o 0. 11 3. 46 
219 0.00 31.0 3.98 29.9 0. 12 4. 18 
224 0.00 31.0 4.09 29.9 0.00 4.27 
234 0.00 31.0 5. 58 44.8 0. 14 4. 57 
225 0.00 31.0 7.24 59. 5 -0.01 4.93 
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R-1880 

TABLE A4,7 

WITH kS DEGREE CHINE FLAPS      TRANSOM FLAP DEFLECTION = 2.5 DEGREES 

RUN        SPEED        LOAD 
FP5 LB 

TRIM 
TRIM MOMENT DRAG MWL L 

DEG IN-Lri LB IN IN 

124 4.85 25.0 0.45 0.0 3.62 28.0 3.50 
132 4.86 25.0 6.56 29.8 4.09 26. 5 4.35 
134 4.86 25.0 9. 15 44. 4 4.45 25.9 4.67 

111 4.83 28.0 0.50 0.0 3.89 3.77 
l 19 4.83 28.0 0.70 o.o 3.67 28.0 3.80 
198 4.82 28.0 3.98 15.0 3.96 28.0 4.32 
194 4.81 28.0 4.02 15» 0 4.21 28.0 4. 31 
175 4.85 28.0 6.84 29.8 4. 48 27. 3 4.69 
178 4.83 28.0 11. 71 58.8 5.23 25» ^ 5.36 

103 4.75 31.0 0.28 o.o 3.63 28.0 3.87 
220 4.88 31.0 7.24 29.8 4.97 27.3 5.08 
226 4.87 31.0 12.00 58.7 6. 15 25.9 5.7 7 

163 7.35 25.0 6.49 - 14.9 8» 32 26. 1 3.84 
125 7.37 25.0 8.96 0.0 7.83 24.9 4.06 
136 7.37 25.0 11.25 14.7 7.25 23.4 4. 12 
139 7.38 25.0 13.22 29.2 7.05 21.8 4.20 
140 7.38 25.0 14.76 43.5 7.39 20.6 4.27 
141 7.38 25.0 16.09 57. 6 7.93 19.7 4.37 
164 7.35 25.0 16. 11 57.6 8.05 19.6 4. 41 
165 7.35 25.0 18. 16 78 - 4 9.02 Id.6 4. 50 

199 7.37 28.0 5.32 -29.9 9.64 27. 1 A. 12 
204 7.32 28.0 7.64 -14.9 9. 47 26.3 4. 30 
112 7.35 28.0 10.02 0.0 9. 1 1 4. 51 
120 7.35 28.0 10.09 0.0 8.97 24. 7 4. 55 
195 7.34 28.0 11.94 14.7 9. 1« 24. 3 4. 59 
197 7.34 28.0 ! 1.9b 14.7 ö.«57 24.0 4. 59 
176 7.38 28.0 14. 12 29. 1 8.74 22.6 4.65 
179 7.35 28.0 16.95 57.4 9.41 20.0 4.84 

250 7.34 3U0 6.27 -29.8 "0.99 27.5 4. 61 
104 7.25 31.0 10.74 0.0 10.46 25.2 4.96 
221 7.34 31.0 14.95 29.0 10.46 23.3 5. 15 
227 7.32 31.0 17.94 57. 1 1 1. 16 21.5 5.36 
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TABLE kk.B 

WITH ^5 DEGREE CHINE FLAPS  TRANSOM FLAP DEFLECTION = 2.5 DEGREES 

| TRIM 
RUN        SPEED        L0AD TRIM        FOMENT        DRAG MWL L 

FPS Lb DEG IN-LB LB IN IN 

150 9. 75 25.0 6.47 -44.7 9.84 25.2 3.28 
147 9.76 25.0 8.28 -29.7 7.08 23. 1 3.08 
144 9.77 25.0 9.45 -14.8 6.04 21.7 2.99 
126 9.77 25.0 10.40 0.0 5.64 20.4 3.06 
138 9.78 25.0 11.54 29.4 6. 02 18.5 2.91 
155 9. 76 25.0 12.99 58.5 6.72 16. b 2.87 
166 9.75 25.0 14.20 80.0 7.25 15.4 2.81 
173 9.78 25.0 14.97 94.2 7.51 14. 3 2.7b 

207 9.76 28.0 6.64 -59.6 12.09 25.9 3. 71 
200 9.77 28.0 9.58 -29.6 7.78 22.9 3.39 
205 9.74 23.0 10.57 -14.7 6.75 21.8 3.30 
1 13 9.74 28.0 11.51 o.o 6.54 20.6 3.36 
180 9.75 28.0 14.05 58.2 8.03 16.6 3.23 
188 9.75 28.0 16.10 96. 1 8.87 15.4 3. lb 
190 9.74 28.0 16. 12 96. 1 9. 10 14. 7 3. 16 
189 9.74 28.0 16.25 96.0 9.35 14.8 3. 17 

240 9.75 31.0 9.75 -59. 1 13. 15 25< 1 4. 33 
237 9.76 31.0 10.82 -29. 5 8.89 22.8 3.77 
105 9.74 31.0 12.67 o.o 7. 86 20.7 3.68 
222 9.75 31 .0 13.75 29. 1 8. 65 19.2 3.62 
228 9.75 31.0 15.08 57.9 9.39 17.0 3.59 

151 12.21 25.0 6.55 -44.7 5.70 22.2 2.01 
146 12.22 25.0 7.45 - 14.9 4-97 19.6 1. 92 
127 12.22 25.0 7.82 0.0 4.81 18.0 1.96 
159 12.20 25.0 8.61 29.7 5.04 16. 7 1.82 
156 12.22 25.0 9.36 59.2 5.28 14.9 1.69 
16 7 12.21 25.0 10.07 81.2 5. 58 13.8 1.62 
172 12.24 25.0 1 n  <r rs 95-9 5.67 12.8 1.56 

■ im I..I.-H1   -     —         ■--    —  
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TABLE A4.9 

WITH kS DEGREE CHINE FLAPS      TRANSOM FLAP DEFLECTION = 2.5 DEGREES 

TRIM 
RUN        SPEED        L0AD TKIM        MOMENT 

ppS LB DEG 1N-LB LB 

DRAG MtoL 
IN 

L 
IN 

208 
201 
114 
181 
191 
217 

12. 18 
12.22 
12. 19 
12.22 
12.20 
12.17 

28.0 
28.0 
28.0 
28.0 
28.0 
28.0 

6.98 
7.86 
8.75 
10. 18 
11.40 
12.51 

-59.6 
-29.7 

o.o 
59. 1 
98.0 
117.2 

7.68 
5.35 
5.46 
6.26 
6.90 
7. 53 

22.8 
20.7 
18.7 
15.6 
13.6 

P 

2.34 
2. 16 
2. 18 
1.93 
1.76 
1.79 

242 
246 
122 
106 
223 
229 

12.20 
12.20 
12.17 
12. 18 
12. 18 
12. 18 

31.0 
31.0 
31.0 
31.0 
31.0 
31.0 

7.98 
8-81 
9.7Ü 
9.79 
10.31 
11.01 

-59.4 
-29.6 

o.o 
o.o 

29.5 
58.9 

7.50 
6.32 
6. 48 
6. 55 
6.99 
7.32 

22.5 
20.7 
18.7 

17.3 
15.9 

2. 45 
2. 37 
2.39 
2.34 
2.24 
2. 14 

152 
128 
160 
157 
168 

14.65 
14.66 
14.64 
14.65 
14. 64 

25.0 
25.0 
25.0 
25.0 
25.0 

5. 13 
5.76 
6. 30 
6.78 
8.79 

-44.8 
o.o 

29.8 
59.6 
81.5 

4.54 
4.35 
4. 38 
4. 45 
5.44 

20.9 
17.7 
16. 1 
14. 4 

P 

1. 48 
1. 40 
1.30 
1. 18 
0.97 

214 
205» 
202 
1 15 
182 
192 

14.65 
14.65 
14.66 
14.64 
14.65 
14.63 

28.0 
28.0 
23.0 
2b. 0 
2b.0 
28.0 

5.37 
5.51 
5.98 
6.49 
7.39 
9.20 

-74.7 
-59.7 
-29.8 

o.o 
59.5 
98.7 

7.63 
5.78 
4.80 
4.78 
5. 16 
7. 18 

22.6 
21.7 
19.3 
17.7 
14.8 

P 

1.80 
1.69 
1. 58 
1. 59 
1. 35 
1.29 

243 
247 
123 
107 
230 

14.66 
14.66 
14.64 
14.62 
14.66 

31 «0 
31.0 
31.0 
31.0 
31.0 

6. 32 
6.67 
7. 16 
7. 17 
7.99 

- 59 • 6 
-29.8 

0.0 
o.o 
59.4 

5«86 
5. 54 
5. 65 
5. 57 
5.97 

21.'a 
19.4 
17.8 

15. 1 

1.31 
1. 72 
1.73 
1.71 
1.51 

NOTE: P    indicates porpoising condition. 
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TABLE A4.10 

WITH k5 DEGREE CHINE FLAPS      TRANSOM FLAP DEFLECTION = 2.5 DEGREES 

TKIM 
KUN        SPEED        L0AD ThIM        M0MENT        DRAG MWL L 

FPS LB DEG IN-Ld Lt) IN IN 

153 17. 15 25.0 3.97 -44.9 4. 46 20.6 1. 10 
129 17. 16 25.0 4.38 o.o 4.28 17.4 1. 1 1 
16 1 17. 14 25.0 4.66 29.9 4. 15 15.7 0.96 
170 17. 16 25.0 4.83 44.8 4. 14 14.8 0.9 5 
158 17. 13 25.0 5.90 59.7 5.28 P 0.82 

210 17. 10 28.0 4.33 -59.8 5.32 1.32 
215 17.09 28.0 4.56 -74.8 6.06 21.6 1.43 
121 17. 13 28.0 4.96 CO 4.58 17.6 1.24 
1 16 17. 13 28.0 4.97 0.0 4.59 
183 17. 16 28-0 5.53 59.7 4.69 14. 5 1.03 

244 17.09 31.0 4.98 -59.8 5.42 20.7 1.42 
248 17.09 31.0 5. 19 -29.9 5.31 19, 1 1.34 
108 17. 12 31.0 5.41 0.0 5.20 17. 5 1.33 
232 17.09 31.0 5.90 44.8 5.35 15.4 1.21 
231 17.09 31.0 6.65 59.6 6.88 P 1. 19 

154 19.64 25.0 3. 13 -44.9 4.79 20.5 0' o ' 
!30 19.64 25.0 3.40 0.0 4. 46 17.2 0.84 
162 19.63 25.0 3.63 Ü9.9 4.29 15. 5 0. 77 
171 19.66 25.0 4.79 44.8 5.80 P 0.7 1 

216 19.50 28.0 3.44 -74.9 6.78 21.9 1. 10 
211 19.55 28.0 3.49 -59.9 5.48 21. 1 1.03 
117 19.61 28.0 3.87 0.0 4.70 17.5 1.01 
186 19.64 28.0 4. 10 44.9 4.60 14. 9 0.82 
184 19.64 28.0 4.89 59.8 5.75 P 0. 7b 

24 5 19.52 31.0 3.99 -59.9 5. 53 20. 5 1.14 
249 19.52 31.0 4.08 -29.9 5. 35 19.0 1.07 
109 19.61 31.0 4.25 o.o b.24 17.3 1.07 
235 19.51 31.0 4.48 29.9 5-29 16. 1 0.96 
233 19.50 31.0 5.36 44.8 7.77 P 1.01 

NOTE: P     ind cates poi ■poising condi tion. 

■Ir-ar^lfirirtmfMn MMHBiikHlii mMMK. : : jaüMÜHMHÜW 
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R - A tarn,   lb. 

5r- 

Load, lb, 

25.2 D 
28.2 O 
31.2 A 

10 12 

Trim,   degrees 

FIGURE Al       EFFECT  OF TRIM ON  DRAG,   14.64 FPS 
(30 KNOTS) 

  »MJar- ■    iii.iiii UM« _ _ ;__ »i.ifff- ittmtt^6^änitlimam 
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R - A tarn,   lb. 

5 

Ik 

Load, 

25.2 □ 
28.2 o 
31.2 ä 

16 18 20 22 2k 
MWL, in, 

FIGURE A2      EFFECT  OF WETTED  LENGTH ON  DRAG, 
1*4.6*1 FPS   (30 KNOTS) 

.. ... >_„  ^_i : ,  
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Model  Added 
Res istance 
in Waves,   lb, 

6 8 10 

Trim,   degrees 

12 14 

FIGURE A3      ADDEP  RESISTANCE  IN WAVES 

li   
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i i 

R - A tanT, lb 

5 

11 12     13     I**     15 
Trim, degrees 

16 17 

FIGURE A4      MODEL DRAG  INCREMENT  OF  P-l   WITHOUT 
CHINE FLAPS AT  SPEED CORRESPONDING 
TO 20 KNOTS 

■ ! *£*£ .   ...  -___   .     . .  i -U L*J 
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