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NOTATION 

Symbols 

B 

BA 

% 
BX 

F_ 
nv 

e 
L 

LC G 

P 

R 

S 

SW/FW 

V 

V 

w 

WLc 

% 
WLsp 

ß 

Projected area bounded by chines and transom, in 
plan view 

Breadth over chines at any point; also, buttock 

Mean breadth over chines, A/L 

Breadth over chines at transom 

Maximum breadth over chines 

Froude number based on volume, in any consistent- 
units v/V gv* 

Acceleration due to gravity 

Overall length of the area, A, measured parallel to 
baseline 

Longitudinal center of gravity location 

Effective power, ft-lb/sec 

Total resistance 

Wetted surface, area of 

Density ratio, salt water to fresh water 

Speed, knots 

Speed 

Density of water (weight per unit volume) 

Intersection of chine with solid water, forward of 
0 percent L, ft 

Wetted length of keel, forward of 0 percent L, ft 

Intersection of chine with spray, forward of 0 percent 
L, ft 

Angle with horizontal of tangent to mean buttock at 
stern, deg 

Dead rise angle of hull bottom, deg 

ii 



A 

T 

Displacement at rest, weight of 

Trim angle of hull with respect to attitude as 
drawn, deg 

Displacement at rest, volume of 

Ratio of the speed of a ship to the speed of a 
wave having a length equal to half the length 
of the side of a cube having the same volume of 
displacement v as the ship. 

_V_ 

VgÃ^*v1/é 
in any consistent units, 

= 1.056 

is in 

where V -is in knots and v 

Subscripts 

M Model 

S Ship 

0 Value at rest 

iii 



— 

9«KTvr:- ---$n •■ py 



ABSTRACT 

>Models of a number of different planing boat designs 

were towed in smooth water to provide data for guidance in 

designing aircraft rescue boats and similar high-speed craft. 

Resistance, trim, rise}and wetted surface were determined for 

each design for either standard or comparable conditions of 

hull loading and center of gravity location. The + jst data, 

lines,and hull form characteristics for each design are pre¬ 

sented in a design data sheet. The resistances of the different 

designs are compared, and reasons given for significant dif¬ 

ferences. 
i 

INTRODUCTION 

The David Taylor Model Basin has tested models of a number 

of planing boat designs in a program for the Bureau of Ships 

designated the "Experimental Boat Hull Form Test Program." The 

purpose of this program was to provide data on the relative 

smooth water performance of a number of planing boat designs, 

for guidance in designing aircraft rescue boats and similar 

high-speed craft. Some of the designs in this program were pre¬ 

pared by the Bureau of Ships, and the remainder by various private 

designers. Individual reports on the smooth water performance 

of several of the designs, for a number of conditions of dis¬ 

placement and initial trim, were published in previous years. 

Subsequently, data were obtained for each of those designs for 

at least one standard condition of loading and center of gravity 



location, in order to facilitate comparisons of performance« 

In addition, data were obtained for either standard or compar¬ 

able conditions for the other designs in the program. Data 

for these standard or comparable conditions are presented in 

this report, together with lines and pertinent hull fort, 

characteristics, with all information for a single design 

consolidated in a design data sheet. 

MODELS AND TEST RESULTS 

Design data sheets for the different hull forms are pre¬ 

sented in Figures 1 through 10. Some discussion of the 

relative performance of each design is given in the "Remarks" 

section of the design data sheet. 

Models *+301 through *+306 were formed by adding various 

arrangements of strakes and steps to Model *+300, which is of 

conventional form. It can be seen from the comparisons of 

model resistance in the design data sheets that for most 

speeds and test conditions these alterations caused an increa 

in resistance. Model *+303-1 at test condition number 1 (see 

Figure 5) is the one case where a significant improvement is 

shown for an appreciable part of the speed range. However, 

the reduction in resistance at high speeds is offset to some 

extent by the increase in resistance at low and intermediate 

speeds. It is considered,therefore, that the high resistance 

of Model *+303-1 in the cruising speed range, together with the 

added weight and cost required by the steps of the design, 
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would make It unsuitable as a military planing boat. Also, 

as discussed below, comparisons on the basis of resistance 

data which have not been corrected to full scale are slightly 

biased in favor of stepped designs as compared with stepless 

designs. 

The resistance data presented for Models 430I through 

4306 are model data rather than full-scale data. The data 

for these designs were not corrected to full scale because it 

was concluded that the designs were not of practical interest 

for high-speed military craft. The time and expense which 

would have been required for the difficult task of determining 

bottom wetted areas for the stepped designs would not, there¬ 

fore, have been Justified. If the performance comparisons 

had been made with corrected (full-scale) data, the margin of 

superiority of the original form over the stepped forms would 

be found to have widened, because the original form has the 

larger wetted area, and would, therefore, have the larger 

frictional resistance correction. 

Model 4313 also falls in the category of those forms 

which are not of practical valu?. The inventor who conceived 

the design corresponding to Model 4313 expected that the 

vertical skegs attached to the bottom would give reduced 

resistance. The comparison of resistance with and without 

the skegs, in Figure 9, shows that the actual case is very 

much the opposite. The model without skegs (Model 4313) 

-3- 
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because of its flat planing bottom, has very low resistance 

at high speeds. This can be seen by a comparison of the 

values of model resistance for Model 4313, with the values 

of model resistance for a conventional form (Model 4300) in 

Figure 6. Low resistance at planing speeds is to be expected 

for a nearly flat planing bottom. However, such a hull form 

would be unsatisfactory in regard to maneuverability and rough 

water performance, and,therefore, Model 4313 is without inter¬ 

est in a consideration of practical boat forms. 

The remaining models are those which are of some practical 

interest. They are Models 4300, 4309, 4310, and 431?. These 

models are listed in Table 1 with values of some pertinent 

hull form characteristics. Also included in the table are the 

models reported on in References 1 and 2*. All models listed 

are represented in the comparison plot of Figure 11. In this 

figure, values of resistance coefficient (R/A ) are plotted 

against length-beam ratio (L/Ba.) for several values of speed 

coefficient (Fnv ). The lines in each of the graphs of 

Figure 11 are taken from Reference 1. They are drawn so as 

to indicate the trend of change in resistance with change in 

*References are listed on page 7. 
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Model 
No. 

3592-.1 

3626 

3720 

3722 

^300 

^309 

4310 

4315 

466? 

Table 1 

Hull Form Characteristics 

B 

ßat 
50$ L 
deg 

21.? 

17»3 

21 

18 

15.5 

12.75 

17.5 

13 

|B at 
0% L 
deg 

7 

7*5 

2 

7 

4.5 

12.? 

5.5 

12.? 

Twist 
B - C 

deg 

l4„? 

9*8 

19 

11 

11 

O.25 

12 

0.? 

E 

Avg $ 
B + C 

2 
deg 

14.2? 

12.4 

11.? 

12.? 

10 

12.6 

11.? 

12.75 

F 

BT/BX 

0.82 

0.635 

0.71 

0.65 

0.886 

0.915 

O.89 

0.92 

0.644- 

--- --:- .— 



length-beam ratio. The lines were drawn so as to be either 

through or equidistant from the data points for Models 3626 

and 3722 (which are similar except for the difference in 

length-beam ratio), and with slope corresponding to the 

average for lines connecting the data points of several pairs 

of models which were similar except for differences in length- 

beam ratio. The resistance qualities of the models considered 

here were evaluated by considering the relative distances of 

their respective data points from the lines of Figure 11. 

In this way the effect of difference in length-beam ratio is 

eliminated from the consideration, and the effect of other 

differences in hull form can be more readily seen. The com¬ 

ments on resistance, in the design data sheets for the five 

practical hull forms considered here,were arrived at from 

examination of Figure 11. The reasons given for the different 

resistance qualities were arrived at with the assistance of 

Table 1. 

Model 4667, which is reported on in Reference 2, was 

developed from a study of the design data sheets presented 

here and in Reference 1, as well as other data sheets 

available at the Model Basin. It was concluded from a study 

of the design data sheets, and taking into consideration the 

features desirable for good steering qualities and good rough 

water performance,that a high performance stepless planing 

hull of large size should have the following features: 

-6- 



(a) Transom width equal to about 65 percent of maximum 
chine width« 

(b) Little or no bottom twist over the after half 
of the hull length« 

(c) Relatively high deadrise at the transom - at 
least 10 degrees« 

(d) Straight sections aft and convex section forward. 

It can be seen from Figure 11, that the efficient performance 

anticipated for Model 4667 has been realized. 

REFERENCES 

1. Clement, E. P. and Kimon, P. M., "Comparative Resistance 
Data for Four Planing Boat Designs," David Taylor Model 
Basin Report 1113 (Jan 1957)« 

2. Clement, E. P., "Development and Model Tests of An 
Efficient Planing Hull Design," David Taylor Model 
Basin Report 1314 (Apr 1959). 



PLANING BOAT DESIGN DATA SHEET 
DAVID W. TAYLOR MODEL BASIN 

APRIL 1953 

DTMB MODCL 4300 1/6 SCALE AIRCRAFT RESCUE BOAT 

Remarks: 

I LINES 

A » 10.81 iq.fi 
7.408 ff. 

Bv* 1.46 ft. 

The wide transom tends to give this design high resistance 
at low speeds. The low average tleadrise of planinr bottom gives 
quite low resistance at high speeds. The form consists of 
develooable surfaces, which Is an important advantage for construi 
tlon. The bow lines require an effective spray strip. 

- .V 

B FORM CHARACTERISTICS 

L/B* ■ 5.08 
L/B* • 4.01 
Br/Bif« 0.886 

1 
1 

: 
6 

¡ ; ¡ ' i ! B* 
-r- 

1 Á 

— 
11 i ! : ! : 

-1- 
: / 

/ 

% 
---6 

20 30 

OF A 
AT 42 24 L 

rV- 

<r: mean buttock 

40 60 icr 00 do 

H TEST CONDITIONS APPENDAGES J SPRAY STRIPS 

TEST 
NO. 

Am 
POUNDS 

LCG 
% L 

A L CG AFT 
C G or A r. DRAFT COEFF. MAXIMUM 

STABLE 
FWD AFT 

1 112.6 38.8 7.2 9 5.51 3.4 4L ZERO -0.7* 1.166 0.642 _ 

2 n 342 a 7.4 l#X STERN + 0.3 0.768' 0.940 — 

3 a 31.1 a " ll.l 2°XSTERN + 1.3 0.289 1.157 14.4 

4 157.6 39.3 5.82 4.66. 2.9 ZERO -0.7 1.043 0.689 — 

5 a 36.0 a « 6.2 INSTERN + 03 0.757 0.872 - 

6 a 33.1 " a 9.1 2!KSTERN + 1.3 0.507 1.055 14.5 

7 202.6 39.8 4.93 4.11 2.4 ZERO -0.7 0.957 0.693 — 

8 a 37.1 h a 5.1 l°X STERN +0.3 0.757 0.844 — 

0 " 34.6 a a 7.6 2 #X STERN + 1.3 0.543 0.980 13.9 

.1° " 32.3 " a 9.9 ASTERN + 2.3 0301 1.103 12.1 

A 

A 

• - i ii-TifaaiMiii 

yS 

.IB 

.16 

J4 

.12 

.10 

IV 

.08- 

.06 



1V PERFORMANCE CHARACTERISTICS 
DTMB KOjSL'4300 
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PLANING BOAT DESIGN DATA SHEET 
DAVID W. TAYLOK MODEL BASIN 

JAN. 1955 

DTMB MODEL 4301 1/6 SCALE 

AVR DESIGN 
EXPERIMENTAL BOAT HULL 

FORM TEST PROGRAM 

REMARKS » 

POOR RESISTANCE CHARACTERISTICS - RESISTANCE INCREASED FOR PRACTICALLY 

ALL TEST CONDITIONS 8Y THE ADDITION OF LAP STRAKE5 TO THE HULL 
BOTTOM OF MODEL 4300. 

TEST CONDITION s 
TEST 

NO. 

Am 

POUNDS 

As 

POUNDS 7¾ y
 

MAXIMUM 
STABLE 

(¾ T0 a0 
DRAFT COEFF 

iS ATT OF 
"CENTFOtt 

OF A 
LCG 

%L _EWD_ AFT 

1 112.6 25,000^ 729 5.51 — 0* -0.7* 1.166 0.6421 3.4¾ L 38.8 
2 112.6 25,000 729 5.51 16,27 2°> STENN + 1.3* 0289 1.157 IU%L 1 31.1 

1 3 202.6 45,000 4.93 4.11 - 0« -0.7* ^ 0.957 0.693 
- - -r - 

2.4%L 39.8 

4 202.6 45,000 4.93 4.11 2* STERN +L3* 0.543 0.960 7.6%L| 34.6 

JL FORM CHARACTERISTICS 

SAME AS DTMB MODEL 4300 (SHEET NO.I) 

m LINES 

MODEL FULL SIZE 

A ■ 10.81 »q. ft. 
L« 7400 ft. 
V 1.46 ft. 

A* 389.16 iq.ft. 
L s 44.45 ft. 

* 8.76 ft. 

MODEL SCALE IN INCHES 

01234567890 II i; 

MEAMUnoex 

/; 
N 

y 

H. PERFORMANCE 

Î 

ï " J 

RACKI 
F MO 

■IS lh 
'DELS 

I_ L 
I 

1 — 

ï 

COT 

1 - - 5 

t 
i 

! /¿ 
! 7¡ 

.i 

__fj / 

i r 
J 

> 

Í i 

r- J 
Qt 

_L. ï 
II 
-i 

SPM RM. 

ib 

_ 
6 XPTH Of F»1S£R5 ftRE 0 1666^(MOOCLlI > NORMAL TO BOTTOM SOPfACC . 

•«MT-H WIDTH ANO SnACIW AS SHOWN 

T.r 

4 
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PLANING BOAT DESIGN DATA SHEET 

DAVID W. TAYLOR MODEL BASIN 
JAN 1955 

DTMB MODEL 4302 |/6 SCALE 

avr design 
REMARKS: 

experimental boat hull 
FORM TEST PROGRAM 

POOR RESISTANCE CHARACTERISTICS - RESISTANCE INCRFASPn pod 

P^CTICALLY ALL TEST CONDITIONS BY THE ADDlífoN OF LAP 
STRAKES TO THE FOREBODY OF MODEL 4300. 

I TEST CONDITIONS 
FEST 
NO 

ÛM 
POUNDS 

As 
POUNDS 

_A_ 
7¾¾ 

L 

V'/s 
^STABLE 

® T0 a. DRAFT 

FWD 

COEFF 

AFT 

CO AFT OF 
CENTROID 

OF A 
LCG 
%L 

. 1 112.6 25,000 7.29 5.51 — 0* 1 o
 • 

1.166 0 642 34%L 388 
2 112.6 25,000 7.29 5.51 14.36 2 « STERN + 1.3* 0.289 1.157 II.IXL 31.1 
3 202.6 45,000 4.93 4.11 — 0* -0.7* 0.957 0693 2.4%L 398 
4 202.6 45,000 4.93 4.11 — 21 STERN +1.3 0.543 0.980 76U 34.6 

U FORM CHARACTERISTICS 

SAME AS DTMB MODEL 4300 

nr LINES 

MODEL FULL SIZE 

A= 10.81 sq.ft. 
L* 7.40B ft. 

1.46 ft. 

A* 309.l6aq.ft. 
L« 44.45 ft. 

8.76 ft. 

MODEL SCALE IN INCHES 
MOOEL 4302 OBTAINED BY ADDING LAP 

STRAKES TO FOREBODY OF MOOEL 4300 

01 2345678910 II 12 

— 

SÆEfl_ 

CHIC-- 

IRlbLUNE. 

™ - 

Z< 

.22 

J2L PERFORM 

2 

BRA 
1 OF 

CKETS 
MODEL 

f 

.16 

.14 

.12 

OS 
_L 1 

2 > 

STIUKE DETAIL SCALE 

0 ! * 

I 

TYRHMnoJ 

a 
— _ END OF STRAKES 

-( - 0667* 

-TRJM-UC 

SPRAY RAIL 

30 40 30 

L.Î4O0FT 

MfMIfeMiaÉÉÜittÉMil 



PERFORMANCE CHARACTERISTICS 
2 4 6 8 IO 

DTMB MODEL 4302 
Figura 3 



PLANING BOAT DESIGN DATA SHEET 
DAVID W. TAYLOR MODEL BASIN 

MARCH 1955 

DTMB MODEL 4303 1/6 SCALE 
AVR DESIGN 

EXPERIMENTAL BOAT 

HULL FORM TEST PROCRAM 

131 PERFORM; 

REMARKS’- 

r2u,RrnR^S,STlfCNCAEnnCT^A£TER,STICG r rwnvywmocLu nuwr in nc3i3i«nuc LUKVL 

TO THE AFTERBODY OF M?DELLP|3TSnKES T° THE FORESO°Y ÄND STEPS 

PRONOUNCED HUMP IN RESISTANCE CURVE 

TEST 
NO 

Am 
POUNDS 

AS 

POUNDS 

A 
^73 

fcUXMUM 
STABLE 

® z- a. DRAFT 
FWD 

COEFF 
AFT 

CO AFT or 
CENTROID 
Of A 

LCG 
7oL 

1 112.6 25,000 7.29 5.51 — 0* i O
 

’->
1 • 

1.166 0.642 3.4%lT| 38.8 

2 112.6 25,000 7.29 5.51 — 
2*1 STERN ♦ 1.3° 0.289 1.157 1 l.l % L 31.1 

3 202.6 45,000 4.93 4.11 — 0° -0.7° 0.957 0.693 2.4%L 39.8 

4 202.6 45,000 4.93 4.11 — 2*«Ïtehn ♦ 1.3* 0.543 0.980 7.6%L 34.6 
• 

H FORM CHARACTERISTICS 

SAME AS DTMB MODEL 4300 

PfiOTOCiluPH UP KODiL 

HI LINES 

MODEL FULL SIZE 

A * 10.81 sq. ft. 
L * 7.408 ff. 

1.46 fl. 

A » 309.16 sq.ft 
L « 44 45 ft. 
8a » 0.76 ff. 

MOOCL SCALE IN KHES 

:.1 H H M f » P y? 

SHËEfl_ 

g 
UL 

4rADr^AlNC0 0Y AD0,NG LAP STRAKES 
S MOO€FL 4300 AW> STIPS T0 rHE AfTERBOOy 

r i / 
/ 

) 

! 
^ / 

I -1 

/ 
- _ / 

10 



W PERFORMANCE characteristics 
9 

UTMB MQDÏL 4303 

Figure 4 

RAM 

i 

CORRESPOND*NO TESTS OF 
MODELS 4300 » 4303 

\—L—lr-4 
F„V = VVivlTT 

*1 f fTT1 

CORRESPOND*NO TESTS Of 
MODELS 4300 A 4303 

Fnv = v/V7vW ,_ M 

M-a-P1., 

_ïï 
15 

■ Fny = VV^ 

'fi’' tig r n 

-Id OPEL 
M< DEL 430 

430 

U 

il 
GEN) 

MOOfL DA TA (N( FTNC 10NAJ RDIITANCE CON«CTl0f0 

0 393* AT BUTTOCK I 

0 4l7*AreUTT0CK2 

t 
FOREBODr STRAKES SMLAR TO MODEL 4301 ♦ 

A TYFCAL BUTTOCK OF AFTERBODY 
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PLANING 
DAVID 

DTMB MODEL 4303 - I 

REMARKS: 

BOAT DESIGN DATA SHEET 
W. TAYLOR MODEL BASIN 

MARCH I95fj 

1/6 SCALE 

AVR DESIGN 
EXPERIMENTAL BOAT 

HULL FORM TEST PROGRAM 

SIDE WEDGES AND VENT PIPES ADDED TO MODEL 4301 to ci luiuA-rr r. 

WEDGES EVIDENTLY EFFECTIVE AS RESISTANCE WAS^^îFni BEHIND STEPS. SIDE 
EVIDENTLY SUPERFLUOUS AS RESISTANCE was PRACTICAL THFr0c.i.tL TEST CONDIT|ONS. VENT PIPES 
OR CLOSED. RESISTANCE OF MODEL 4303-1 STILL HkSfr VENT PIPES EITHER 0PEN 
EXCEPT AT HIGH SPEEDS. ->IILL HIGHER THAN THAT OF BASIC FORM( MODEL 4300) 

I TEST CONDITIONS « 

TEST 
NO. 

Am 
lbs. 

As 
lbs. 

A 
o2/H 

— 

_L 
yl/!i 
- 

MAXIMUM 
STABLE 

FnV_ 
T. a. DRAFT 

FWD. 

COEFF. 

AFT.’ 

CG AFT 
OF 

CCNTROfD 
OF A 

LCG 
7oL 

1 112.6 25,000 7.29 5.51 — 0° -0.7° 1.166 0.642 3.4 %L 388 
2 112.6 25,000 7.29 5.:.1 — 2° STERN *1.3° 0.289 1.157 H.I7oL 31.1 

H FORM CHARACTERISTICS 

SAME AS DTMB MODEL 4300 

r’ttU lUOLUtf-h UK MUÜtíL 

m LINES 

MODEL FULL SIZE 

A= 10,81 sq. ft. 

7.408ft. 
Bâ= 1.46 ft. 

A= 389.16 sq.ft. 
L = 44.45f|. 
Gk= 6.76 ft. 

MOOCL 3CALI IN INCHES 

M Î ? T7 * ? 011 '» 
WOO€L HJOJ-I OflTAlNED BY ADOWG 5lD£ STTP< 
AUO VENT PIPES TO MOOEL 4303 

$*xn- 

D 

0 

117*- 

QMS" 
I 

/ 

/ 

071*- — JlJ* JL|2f*J 

i'OIA VEl 0 666 OIA VENT PIPE AT A 43*ANGLE 
TOP END FORWARD 

o 'A 
/ 

- 

■•*■ Kit* 11 scf—i*iV UT* . 

1,. « ♦- -- 

— «* 
«« 

10 20 
80 
%r - 

L*740B FT 

d 

30 40 
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PLANING BOAT DESIGN DATA SHEET 
DAVID W. TAYLOR MODEL BASIN 

APRIL 1955 

DTMB MODELS 4304, 4305,8 4306 

REMARKS: 

1/6 SCALE 

avr designs 
EXPERIMENTAL BOAT HULL 

FORM TEST PROGRAM 

RESISTANCE ï? a HULL* THRd¿ ÔTER LOCnTIÛNS TESTE J. 
RûSIoTaNCü. QR-mTaR I„ c.„uH Cnsa, Tl In N POR MOUaL 4300. 

I TEST CONDITIONS 

MODEL 

NO. lbs. A, 
lbs. 

A 
y2/l 

L 
yl/J 

MAXIMUM 
STABLE 

FnV 
T. a DRAFT COEFF. CG AFT 

OF 
CENIROIO 

LCG 

%L FWD. AFT. 

4304 119.5 26,545 7.00 5.96 — uAstepw ♦ 3.97* -0.479 2.399 6.0 *4 L 36.2 
4305 119.5 26,545 7.00 5.96 IDÄSTEW ♦ 3.92° -0.430 2.413 6,0%L 36.2 
4306 119.5 26,545 7.00 5.96 — IW* JTEJW «3.06* -0.372 2.427 6,0%L 36.2 

IE FORM CHARACTERISTICS 

m LINES 

MODEL "FULL SIZE 

A= 10.70 sq.ft 
L= 7.408 ft. 
e^= 1.445 fl. 

A = 385.20 sq ft. 
L= 44.45 ft. 
Btr 8.67 ft. 

MODEL SCâU m INCHES 

01 2 3 4 30 7 »91011 12 

_! • , I 

- a 

/i 
' ! ‘ f u 

MODEL 4304 

12 PERF0RMA^ 
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JZ PERFORMANCE CHARACTERISTICS 

& 

I _ 
— 

I i. 
—^ 

\ ■ FEST N0| 12-T 

¡ 
I 

\ 1 • 
__ 

* FEST NO. 11 — 

"- —• 

— — 

— —— 

NO. T ■EST ii)— 

/ .TEST Nl ).12r J --- 

/ — 

> 

i 
1 i .,- 

/ 

. _ 

/ / 

/ 

— 

TEST NO / / 
"■ i 

/ 

s’ 

r 

/ 
/_ 

— / 
/ - 

A 
. > 

s' ' TEST NO. ii — ' / 

/ 

/ 

* 

/, 
TfST NO. 

“^1 LEGEND 

/ 
./, 

TF55 r Nf ).n IOP 

'/ 
i 

_’A 
A 

95TANCE AND PO«R CORRECTED 
»0,000 lb USWC SCHOEWERR 

CTION COCFFIOENTS WITH ZERO 
ROUGHNESS ALLOWANCE 

LT WATER ASSCHEh AT 5<fp 

J 
V RE 

TO 
F» / 
SA 

j 

j 

Q‘ 

0,14 

.20 

,16 

,12 

0.10 

F„7 = WÎ717T 

/) 

REMARKS: 

Sect 
equals 1, 
siIrhtly 
equals 4 
In ticcele 
anee ut 

the ruaue 
makes the 
In damage 

Ions are W-shaped. Reslstuncí 
5 and 2.0, very high at Fnv ac 
below average at Fn? equals 4, 
5. Full-scale trials have she 
ratine to olunlng speed (becai 
Intermediate speeds), that It 
r, ana that it pounds severelj 
bout dry but It als-- tends tc 
to tunnel and propellers. 

MODEL DATA 

BASIN HIGH SPERD BASIN 

BASIN SIZE 2968'X 21»x(10' a* 

DATE OF TEST 18 NOVTOBRr 19J 

WATER TEMP 65°F 

APPENDAGES NONE 

TURBULENCE STIM. NONE 

MODEL MATERIAL WOOD 

MODEL FINISH PAINT 

vM 

TES' 

R1 

NO. i 

WLn 

i 

WLt WLr 

4.82 24.23 7.65 7.90 

6.02 33.31 7.30 7a7Q 

7.21 36.65 6.95 7>3Q 

8.44 38.78 6.4Q_ - 6.65 
9.62 40.57 5.70 6.00 

10.06 41.51 5«QQ_ 5.30 

12.04 41.30 4.65 4.96 

13.22 41.93 4.40 —4*20. 

14.46 42.28 4.20 4.60 

15.68 43.02 4.00 **45. 
16.90 44.54 3.90 4.30 

18.10 46.25 3.00 4*20.. 

19.20 48.45 3.65 4*15.. 

20,60 51.36 0.5L 4*QS- 

TE 
R, 

4.52 

j 5.65 19.1 

ULJ3d 

7.90 

_2U 

23.C 

9.03 _ 25.1 

10.18 26.9 

11.29 Pfi.fl 

12.42 ?fl.S 

13.58 30.1 

14.74 31.Î 

15.90 33.1 

16.98 35.1 

IB.12 3?.i 

12ili_ 



n7 hoped. Resistance is above ave pure at F, 
Yery hl?h at Fp7 equals 2.L, 3.0 and 3.5, 

at Fn7 equals <5.0, and quite low at Pn7 
le trials have shown that thi¿ ueslgn Is slow 
aqinR speed (because of the ver;.* high res 1st- 
soeels), that It Is sluttish In answering 
it pounds severely In rour.h water. The tunnel 

It als«' tends to collect debris, resulting 
nd propellers. 

dODEL DATA 

HIGH SPEED BASI1Y 

»2E 2968'X 21*X{10» 4*1 16' 

F TESTIS HomiBER 1954 

TEMP 650^ 

)AGES TONE 

,ENC£ STIM. TONE 

MATERIAL wood 

FINISH PAINT 

wu 

TEST NO. jg 

7.90 

7.7n 

JZUÛ 

6.6Ï 

6.no 

JL3Û 

4.70 

-4.6Q. 

,4^1 

. 4».1C 

4.20 

-4-15- 

R. w4 WL, WLr 

4.52 13.04 7.50 7.65 

5.65 19.42 7.20 7.40. 

6.78 21.01 6.80 7.15 

7.90 23.66 6,35.. 6.60 

9.03 25.45 5.80 6.18 

10.18 26.92 5.15 5.60 

11.29 ?fi.n4 4.60 •5.00 

12.42 28.88 4.25 _4.60- 

13.58 30.13 4.15 4.50 

14.74 31.77 3.95. 4.30 

15.90 33.60 3,80 4.20 

16.98 35.76 3.60 4.10 

18.12 38.27 3,40 3.80 

19.24 41.03 3.20 3.00 

MO DFL SCALE IN INCHES 

0 2 « 6 B IQ IZ 

Figure 7 

PLANING BOAT DESIGN DATA SHEET 
DAVID W. TAYLOR MODEL BASIN 

•Tüur 1955 

ÜCrtT HULL 
F0R1-. T-3T ^ROG.Lí.'i 

1/6 JO/vLw 

nVà -LJIGN 
uTMU MODEL 4309 

I TEST CONDITIONS 

DENSITY RATIO, SW/Tl • 1.0284 

TEST 
NO 

11 

lb 

263.7 

180.9 

263.7 

-58.576. 

40,184 

iiiiZ6. 

■yî/3 

7.00 

9.00 

^00- 

L_ 
yl/l 

..4,61 

5.45 

4.81 

MAXIMUM 
STABLE 

_^S_ 

4,2 

T. 
1.62°x 
flCl. 
1.70¾ 

BÛ«- 
1.10°x 
BOW- 

a. 
-1,22° 

;-i.3o° 

-0.70° 

DRAFT COEFF. 

FWD. 

1.027 

M2L 

AFT. 

1.154 

1.119 6.0^ L 

1.330 8.0Ü L 

cc aft 
OF 

CCNTflOlO 
OF A 

6,0f L: 

LCG 

%L 

44.3 

44.3 

-«1*3. 

H FORM CHARACTERISTICS 

120 

100 

JL w 
0,7°60 

! i 
1 

j TT 

|_i;-- 
i I i 

- 

! i 
B 
*5 

hl 

j ! , 1 i 

¡L/Ba= 3.30 
'1 /0 = i « 

CENTROID OF A 
AT 50.3 % L ~ ' y 

y* 
i-. u 

bt/e 

J.-;., 

*=0.915, 

A 
\ 1 ; 

.MEAN 0UTTO CK 
.X 

1 

__ 
i 
I 1 ■ - -- — —— 

%L 

nr LINES 

MODEL FULL SIZE 

A= 19.320 sq.ft. 

L= 7.778 ft. 

B»= 2.356 ft. 

A= 659.52 sq.ft 

L= 46.68 ft. 
B^= 14,14 ft. 

X TOT^I THE KEAN BUTTOCK AS SHOWN IS BASED 
ON THE ACTUAL BODY PLAN INSTEAD OF 
A SIMPLIFIED BODY PLAN 

c 
(•STATION SPACING »B 666*4-- 6.666*-j-+-4 6««'— 

L- 4.666*—4—4 «ï'—l— 4A3F— 

TT 
L. i T.T78 FT. 

1 
-14- 

*iwasía*íiaB( 

.. - ÉÉMMHÜ rnâÊüá 



mm 

H PERFORMANCE CHARACTERISTICS’ REMARKS: 

Resistance throughout the speed 
the average hull. This Is attributed 
in the nlaning bottom. The large uea< 
maneuvering: characteristics, ¿ffecti' 
quired with these bow lines. 

MODEL DATA 

BASIN HIGH SPEED BASIN 

BASIN SIZE2968'x21»x(10'*nd 16' 

DATE OF TEST 5 APRIL 1955 

WATER TEMP 65°P 

APPENDAGES SPRAY STRIPS 

TURBULENCE STIM. NONE 

MODEL MATERIAL wood 

MODEL FINISH PAINT 

Vm Ri w4 
WLç wi_|r 

V¥ rh 

3.85 q.nn 6.30 6.80 3.86 7.05 

4.84 13.80 v.m 5.65 6.50 4. 83 10.50 

5.77 15.57 7_np 5.20 6.15 5.70 12.12 

6.78 16.48 7.00 4^90 5,90 6.76 13.38 

7.70 17.56 6.90 4.90 5-55- 7.70 14.64 

8.63 18.16 6.85 4.70 5 30 8.70 15.67 

0.60 18.82 6.70 4.20 t. Hn 9.64 16.73 

10.61 20.22 6.60 3.72 A-2Q- 10.63 18.07 

11.60 21.80 6.45 3.30 3-90 II.6I 19.22 

12.53 22.51 6.40 3.10 3.7O 12.56 20.48 

13.50 24.01 6.45 2.9Q 3.50 13.52 22.18 

14.51 25.43 6.55 2.00 3.40 14.53 34.00 

15.49 27.33 •6.60 2.65 15.47 26.13 

16.44 29.32 6.65 2.55. 3-^0 16.40 28.27 

17.36 31.51-- 6.70 -2*40- ,3 >10- 17.28 30.62 

18.32 6.70 2.40 3.10 19.2* 33.26 

MOO€L SCALt M NO€S 

0 I 
lull I L I I 1 I I I I 

FnV = VVgV '/S 
fANQÉKLTO _ 
MEAN BUTTOCK 

"frjõfT 

LVî 
■-2- 

^ SHAFT 

!!¿i' 

FAPSOOt—^ 
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Figure 9 

PLANING BOAT DESIGN DATA SHEET 

DAVID W. TAYLOR MODEL BASIN NAVY DEPARTMENT 

AUGUST 1955 

iXPiRIMiliTikU SV...T HULL 
FO v. 7PACj.-viM 

1/6 ¿Znli 
«VU --SUN 

_T/2 <*a/.>2>Ij t310 

iroughout the speed range is less than for 
Tfcis is attributed to the absence of twist 
lorn. The large ueadrlse aft will give good 
terlstlcs. ¿ffective spray strips are re- 
jow lines. 

.1 TEST CONDITIONS 

ÜEH5ITÏ RATIO, SW/ÇU» • 1.0284 

ODEL DATA 

JIOH SPEED BAS Ilf 

IZE2968'x21‘x(10'*nd 16') 

F TEST 5 APRIL 1955 

TEMR 65°P 

AGES SPRAY STRIPS 

ENCE STIM. mm 

MATERIAL "00 D 

PAINT 

TEST 

NO. 

19 

20 

lb 

145.2 32,254 

119.0 26,434 

7.00 

0,00 

_L 
yl/S 

MAXIMUM 
STABLE 

FnV 

5.65 

6.05 

T. 

0.75°x 
STERN— 
0.60°X 

STERN— 

a. 

I draft coefr 

♦0.75° 

40.60° 

'HA 

CO APT 
OF 

ŒNTHOIO 
Of A 

Q»3£2- 

0.815 

1.916- 

1.921. 

LCG 

7.L 

.H FORM CHARACTERISTICS 

FINISH 

WLy 
V¥ 

IC. 

rh 

Ü1 i’iv 

w4 
WLg WLy 

L 6.BO 3.06 7,05 7.25 6.10 6.8O 

L 6^50._ 4. 83 10.50 7-10 5.45 6.40 

L 6.15 í 7*1 12.12 7-05 5.00_ 6.10 

L 6.76 13.38 7-nn 4.75 5,70 

t 5-55 7.70 14.64 6.90 4.30 5.30 

5.3° 8.70 15.67 6,75 4.00 4.60 

L 4.R0 <3.64 16.72 6.65 3.70 4.20 

4,20 10.63 18.07 6.60 --3.50 3.°5 

L ■ ^»90- 11.61 19.22 6.60 -3*2S_ -1Æ- 

L7n 12.% 20.48 6.65 3.00 9.65 - 

}-/n 13.52 22.18 6.65 _2*80. 3.50 

■■9.40 14.53 24.00 6.70 2.60 3.25 

9.30 15.47 26.13 6.70 2.40 3.20 

1 3.3Q 16.40 28.27 6.75 2.35 3.00 

3.10 17.20 30.62 .6.00 2.25 2.90 

> 3.10 IS.24 93*26- -6*80 ..¿*10 ¿*80 

6 „ 

— 

! : i I ! i I 1 
i i 

—7— 

1 1 
-i- 

! 

-1- 

1 1 / 
_ H "1 :V-; 

■■ 
n. 

' ’ 

_» r i 
-c s 

E L/B, = a. 57 

L/bx5 3.78 

0.892 

CENTRO 
AT 44 

ID OF 

.5 % 

‘A 

in 
ß ' 

i— i 
1 - 

\ 1 
—I— 

! 

■ i 
i 

ME AN BUTTOCK 
..,-1- 

__ 

1— -1- 3 i 40 50 60 70 so 90 it 

? 

%L 

IQ. LINES 
MODEL 

A=12.3H sq ft A = 443.2 sq ft 
£¿7.500 ft L*4?*00 rt 

ti 0« 
-1.641 rt 

^ SMATT—. 

_ ' 

MMHMMaMMaaMiMiHflriilMiM 



H Performanca characteristics 
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0.23 
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Modal 4313, without slogs o-o-o 

1 
t-ÿ 1 i 

i 
Model 4313-1, with skegs □—□—_ 

¿ 
/ / I 

—f 
¡ i ! 

i 

! 

• G 
I ¡ i i 

7Ï ! 
Model uata (no friction 
resistance correction) 

al 

T 
i 

; 
! 

i 

1 
1 I 

_ 

1 

5 ►* 

e 
15 r 

¡3 ï 

2 3 

•rnv - V//gvla 

¡Basin: High speed husln 

H&sln size: 29õ8, x 21« x (¡ 

Date of test: 10 January 19: 

Water temp: 72* ? 

Turbulence stln.: None 

Model material: ..'ood 

Finish: Paint 
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SHEER 
12 

14 

SH**7 ^ ' KEEL 

Figure & 

Planing Boat Leslgn Data Sheet 
David 4. Taylor Model Basin 

April 1959 

'C.i: 
1/6 
«VS ^iolùN 

1 T 

.ÍIMíI.TaL sCnT HULL 
i . ; : .-.vj3. 

Remarks: 
Not a practical boat hull for.n. The skegs under the bottom 

cause a great Increase In resistance. Resistance without the skegs 
Is low at high speeus because the planing bottc.t Is nearly a flat 
surface. 

est condition 
Density, Ratio 5«/?.. 1.0264 

LTV.B KOBEL 4313 

-!- 
Mosel Test 

..0 . 
¿s 

Ib ¡ lbs. 
_L^ T» 2,1. aft of 1 LC9 ( 

centroid of n. ÃL 

.4313 1 1 211.4¡46.953 7 £.26 0.42* 
* i 

ô.OiL . 39.7 t 

L43.13-1 i. " M II 0.40' " " 1 

n ?orrr; characteristics 

-10 

XEL Lines 

Model Full size 

A- 15.310 sq ft A- ¿59.15 S4 ft 
L- 7.699 ft L* 47.59 ft 

2.000 ft 12.00 f1 

MODEL 4313 

MODEL SCALE IN INCHES 

012345678 9IOII 12 

SHEER SHEER .- 

- 1_ 

6 33- 
I 

~ —121 

I 

,ZJ1aL 

2 - OUTBOARD SKEG 

' v "t V. 

4 96" 

.DWL.I— 

'•-342"- J5& 
OUTBOARD SKEG CHiNE - - DEO" 

_ . . -- 050 - 5.00’ 

12 83 

• -—INBOARD SKEG 

-A-S-2 [ T6" STATION SPACIM *< 00 
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%L 
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r VfTiLb 1.1/ 

Fnçí = V/Vg 9 

Fn7 = WgV 1/3 

M 

BASIN 

BASIN SI 

DATE Of 

WATER 

APPEND 

TURBULI 

V.ODEL 

MODEL 

TEST NO. 10 

V. Ri WLtí WLC 

3.83 7.51 7.08 5.00 < 

4.80 11.02 6.88 5.10 ! 

5.77 12.70 6.65 4.55 

6.72 13.99 6.35 4.19 ! 

7.70 15.39 5.95 3.80 

8.62 16.62 5.6o 3.45 

9.66 17.23 5.25 3.20 

10.64 18.23 5.40 2.97 

11.61 19.30 5.40 2.80 

12.57 20.5* 5.42 2,60 

13.55 21.85 5.42 2.50 

14.50 23.70 5.50 2.35 

15.49 25.86 5.55 2.20 

16.44 27.97 5.60 2.13 : 

17.35 39.38 5.65 2.00 

18.33 33.02 5.75 1.90 3 

7:. 

.7- 

•;.v^ 
i 

;-.'it. 

r-£r~-~ - r-rír- 
— — — 

.- - - .^ ,-. ^ atan ■ - 



Figure 10 

WLt WLf 

'.08 5.00 6,00 

1.88 5.10 5.40 

.65 4.55 5.30 

.35 *.19 5.20 

:.95 3.90 4.95 

1.60 3.45 4.65 

:.25 3.20 4.42 

:.40 2.97 4.25 

1.40 2,80 4.IB 

1.42 2,60 4.05 

1.42 2.50 4.00 

1.50 2.35 3.95 

J.55 2.20 3.90 

[,60 2.13 3.90 

1.65 2.00 3.85 

•75 1.90 3.85 

MODEL DATA 

BASIN HIGH rPtE*' E.Vin 

BASIN SIZE 2968'x21'x(10»and 16') 

DATE OF TEST 25 Feb. 195? 

WATER TEMP 64.2° F 

APPENDAGES CPr.AV STälPS MíT KEEL 

TURBULENCE STIM. - 'T. 

MODEL MATERIAL WO" 

MODEL FINISH P.'.r.T 

NO. 10 TEST NO. II 

planing boat design data sheet 
DAVID W. TAYLOR MODEL BASIN 

April 1955 

£X?iRlK£NT«L bC»T HULL 
FO;W TiáT PR03.U-I 

1/6 SC/iL*. 
nVR jdSIGK 

JTMB MODEL 431ü 

REMARKS: 

The combination of a wile transom, relatively large twist, 
anQ bell-shaoed sections, gives resistance above the average 
throughout most of the speed range. Concavity of sections at the 
chines tenis to give a dry boat, but will produce high impact 
accelerations in rough water. 

V¥ rn w4 WLt 
WLg» 

3.89 9.19 7.11 6.65 

4.86 14.32 6.89 5.20 5.70 

5.83 16.40 6.62 4.78 ?.?0- 

6.78 17.97 6.26 4.38 5.35 

7.76 19.70 5.80 3.95 5.05 

8./9 20.40 5.65 3.60 4.78 

9.6* 21.04 5.35 4.55 

10.64 21.61 5.20 3.15 4.38 

11.60 22.42 5.25 2.98 4.20 

12.53 23.26 5.29 2.79 4.15 

13.55 24.59 5.35 2.70 4.05 

14.49 26.15 5.40 2.58 4.00 

15.50 27.79 5.45 2.40 3.9* 

16.40 29.7O 5.50 2.35 3.90 

17.38 32.19 5.65 2.20 3.90 

18.36 34.63 5.60 2.15 

TEST 
NO. 4 

lb J 
Û, 
lb' ' 

A 
yl/> 

L 
yl/l 

MAXIMUM 
STABLE 

FnV 
T. a. DRAFT 

FWD. 

COEFF. 

AFT. 

CO AFT 
OF 

CfUTROtO 
OF A 

LCG 

%L 

10 118.8 26,390 8.00 5.89 —- 0.67*1 0.170 1.168 I.303 6.C* L 38.7 

11 1*5.2 32,254 7.00 5.50 — 
0(S0wl 
Stars 0.30° 1.082 1.283 6.QA L 38.7 

1H FORM CHARACTERISTICS! 

/3* 

FULL SIZE MODEL 

A= 12.308 aq ft A= *43.09 aq ft 

L = 7.299 ft L= *3.79 ft 

0^= 1,686 ft 10«12 fk 
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Figure 11 - Comparison of resistance versus length-beam ratio at 
several values of speed coefficient. 
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