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NOTICE: When government or other drawings, speci-
ficatlons or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility. nor any
obligation vhatsoever3 and the fact that the Govern-
ment may have foruulated, furnished, or in any way
supplied the said drawings. specifications, or other
data is not to be regarded by implication ot other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or perlission to manufacture, use or sell any
patented invention that may in any way be related
thereto.
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NOTATION

A Projected area bounded by chines and transom, in

plan view

B Breadth over chines at any point

BA Mean breadth over chines, A/L

SBT OBreadth over chines at transom

Maximum breadth over chines

bhp Engine brake horsepower

SCH Draft coefficient, aft; equals draft at OL (measured
from tangent to mean buttock at stern) multiplied by
A/V

SCHF Draft coefficient, forward; equals draft at 1O0%L
(measured from tangent to mean buttock at stern)
multiplied by A/V

S3hp Effective Horsepower

FnV Froude number based on volume, in any consistent units
•, vv / I g V 73•

g Acceleration due to gravity

L Overall length af the area, A, m~asured parallel to
baseline

LCG Longitudinal center of gravity location

P Effective power, ft-lb/sec

R Total resistance

Rm Total model resistance, 1b

S. Wetted surface, area of

SW/FW Density ratio, salt water to fresh water
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v Speed

V Speed, knots

w Density of water (weight per unit volume)

TLC Intersection of chine with solid water, forward of
OL, ft

WLK Wetted length of keel, forward of O%L, ft

WLsP Intersection of chine with spray, forward of
O%L, ft

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

Deadrise angle of hull bottom, deg

A Displacement at rest, weight of

SCTrim angle of hull with respect to attitude as drawn,
"* deg

V Displacement at rest, volume of

Subscripts

M,m Model

S s Ship

o Value at rest



ABSTRACT

Four existing models of planing craft were retested at
the Taylor Model Basin's "standard condition" for planing
boat m"odels. The test results for each model are presented
in a design data sheet. The data are compared to show the
effects of differences in hull form. These comparisons are
independent of differences in hull loading, in LCG location,
or in size of boat. Auxiliary graphs are included to assist
in making estimates of speed and power for new designs.

I flkyM1)ODUT IO I 01

The Taylor MIodel Basin has accumulated a number of models
of planing boats which were tested for smooth water performance
in previous years. In gdneral each of these models was built
to represent a particular boat and the test results in each case
were presented in dimensional form for a boat of specific size.
In general the hiill forms ana the tedatodnditions-were uunrelated.
Data of this kind are not well suited for answering one of the
chief questions that arises in design work, - the question as
to the relative merit of different hull forms. When planing
boat data of the kind referred to above are compared, even in

*r dimensionless form, differences in performance due to differences
t in hull form are usually confused or obscured by two factors:

• (a) By differences in hull loading and LCG location.

(b) By differences in size of boat to whic'i the model
resistance is corrected.

Fortunately these kinds of differences can be eli-iinated by
adopting the Iractice of testing each model at a standard condi-
tion of hull loading and LCG location, and correcting the resist-
ance data from each model to the same full size dispiacerent.
This has now been done for four of the models of planing boats
whAch were on hand at the Model Basin, and the results are
given in the present report.

STANDARD TEST CONDITIONS

Definition of hull loading

The definitions of hull loading and of LCG location for the
-al-- ~ lnn ~ ~wit' sowl: care in Urer tv bjsignificant and useful. Hull loading is defined here as the

Ei
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ratio W/V2 /3 as proposed in Reference 1*. The suitability of
this coefficient can probably best be shown by analogy of the
planing boat to the airplane. At high speed a planing boat's
chief support is not from buoyancy but from that type of lift
which supports an airplane, i.e., Aynamic lift. Accordingly,
the important factors affecting the design and performance of
the planing hull are not those involving the waterline at rest
or the shape of the underwater hull at rest, as in the case of
the displacement-type hull; instead the important factors are
those influencing the performance of the planing bottom inproviding effective dynamic lift. And, as the projected wing
area is of fundamental importance in the case of the airplane,
so is the projected bottom area of fundamental importance in
the case of the planing boat. It may be pointed out as an
objection that when a boat is planing at high speed in smooth
water a large proportion of the bottom area is unwetted, and
therefore is making no contribution to the dynamic lift. In
the more important and critical condition of operation in rough
water, however, the entire bottom area contributes periodically
to the dynamic lift. Therefore in rough water, and especially
in a following sea, the magnitude and disposition of this area
assume very great importance.

Now in the case of the airplane a significant relationship
involving the wing area is the "wing loading", which is the ratio
of the gross weight to the projected wing area. A somewhat

.similar relationship is significant for the planing boat. How-
ever, it is not appropriate to use the identical ratio in this
case. The reason for this can probably best be shown by means
of an example. Assume that we have a boat 30 feet long with a
projected bottom area, A, of 180 ft2 and a gross weight of 8000
Ib, and also a geometrically similar boat 60 feet long and of
corresponding weight. The ratio &, or "bottom loading", for the

8000' A
30-ft boat is then = lb/ft 2 . Since the linear dimen-
sions of the large boat are twice thos'e 2f the small boat, the
bottom area of the large boat equals (2) times the bottom area
of the small boat, and the gross weight of the large boat equals
(2)) times the gross weight of the small boat. The "bottom
loading" for the 60-ft boat is then :

A 1800- (2)2 -2 " 44.5 Z 89.0 lb/ft 2
A " 180 - (2)2

Evidently then, "bottom loading" in lb/ft 2 is a function of
absolute size and is therefore unsuitable as a criterion of the

• References are listed on page 8.
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.relationship between gross weight and bottom area for different
....... sizesfboats. In te example just considered a suitablecoefficientOwould have yielded identical values, since the

.. boats we're geometricalýy similar. If the relationship is
changed from A/A to A2 1/./A, the ratio will no longer be affected
by absolute size and a useful criterion of loading will have
been attained. In the present example A2 / 3 /A = ,.22 for btth
boats. If the ratio is further altered from A2//A toV /2/A,
a dimensionless ratio is attained which has some physical sig-
nificance and which is not affected by differences in water
density (as betweeu a full size boat in salt water and the
corresponding model in fresh water). Inverting this we obtain
the area coefficient, A/V2 /3 , as proposed in Reference 1. The

.value of this area coefficient is 7.2 for both of the boats in
the present example. This ratio h!as a useful physical inter-
pretation; it indicates the ratio of the projected bottom area
of the boat to the area of one side of a cube whose volume
equals the volume of water displaced at rest.

Definition of LOG location

Analogy to aircraft practice is also useful in arriving at
a satisfactory method of defining LCG location. The problem
involved is indicated by Figure 1 w hich shows plan views of the
bottoms of two planing boat designs, Design I has a narrow
transom, with the centroid of the p±o ed bottom area and the
pocltion of maximum breadth relatively far forward. Design II
has a wide transom, with the centroid of the projected bottom
area and the position of maximum breadth relatively far aft.
It seems evident that it would not be correct to consider that
these t--- desig-s have corresponding center of gravity locations
sirnply if" the LCG's of the tvo designs are located at the same
percentage points on the centerline lengths. This would be some-
what the same as if an aerodynamicist were to treat his longi-
tudinal CO.G. location in terms of the centerline chord of the
wing, without regard to the amount of sweepback Of the wing.
The aerod:,namicist, of course, does nut do this; instead he
treats the LCG location in terms of the .nran aerodyn-74.c .. ord
of the entire w.-ing. A similar effect. is achieved for planing
boats by DIl"iB's practice of treating the longitudinal center
of gravity in terms of the distance from the centroid of the
area, A.

In order to arrive at representative average values of
."/V2/3 and LCG location, the weights, hull areas ahd LOG
locations for a number of planing boat designs were evaluated
in Reference 1. From this evaluation, the standard condition



selected for tests of planing boat designs at the Model Basin
corresponds to A/fv = 7, and the LCG located at 6%L aft of
the centrold of the area A.

Four models were retested at this standard condition and
the results are given in this report in Figures 2 thro 5.
In addition, Model 3592-1 (Figure 2) was tested at Af•'q 7,
with the LCG at 1O%L aft of P2 centrold of A, and Model 3722
(Figure 5) was tested at AA - 8, with the LCG at 6%L aft
of the centroid of A.

DESIGN DATA SHEETS

The test results for each model are presented in a design
data sheet as pr'nosed in Reference 1. The dimensionless speed
coefficient used '.s Froude's number based on volume of water
displaced at rest, referred to as Fj. The effect of K sing
this speed coefficient is the same ab that of using ) . By
using FnV however, an unn cessr.yeconstant Y- is avoided
(Fn q V4/'gl13. whereas K- -v//ktt/3).

Curves of the dimensionless power coefficient, w 0 /

are included in the performance characteristics section of each
design data sheet. The advantages of using this power coeffi-
cient and also the speed coefficient Fr, are clearly explained
in Reference 2.

The main reason for the form in which the performance
characteristics are presented is so that the designer can pick
the most efficient hull form with the least effort. The curves
of R/L as they appear in the design data sheets can be compared
directly to show the relative merit of different hull forms,
throughout the speed range. The same picture of relative merit
will be shown by a comparison of the curves of power coefficient.
The latter curves are also included for another p ose, however,
as will appear later. The curves of a and of S/V /9, for the
different designs, can also be compared directly to show how
the angle of attack and the wetted areas of different designs
compare.

ESTIMATING THE SPEED OF A NEW DESIGN

Auxiliary graphs, Figures 6, 7 and 8 are included to assist
in applying the information in the design data sheets to specific
design problems. Assume for example that it is desired to
estimate the speed of a 50,O00 lb boat having an engine horsepower



of 1200 bhp,' the hull form arnd loading to be similar to that
for Model_.3Z26, which is shownm in Figure.43 . Since.-.he, design
data she'et.,gives 'resistance and ehpodata without-appendages it

4 ~is first necessary to'esti-mate the valu~e of' te..Laratio of ehp
without appendages to bhp with appendages. -FYor -t he present,
example..the'*value of this ratio would.-be about 04. '-Then, ehp,
(without appendages) = 0.5 bhp (with appendages)= 600. Then
from Figure 6, the value of the power co~ffidiient, 10 P/wgl/2,7?/ 6

is 3 .84. Now the curve of power coefficient in each of the
design data sheets was -necessarily calculated for a .specific
full scale displacement- As indicated the displacei:ment assumed
was 100,000 lb. Therefore Figure 7 has be'en ptepared' to assist
in converting between power coefficients at 100,000, lb displace-
Ment and power coefficients at oth~er values..ot' displacement.
The procedure for the present example is:-to: etriter the horizontal
scale of Figure 7 with the value of displacement (50.,000 lb);
then, from this point extend a vertical line to the power
coef-ficient value of' 3.C0+ in the family of curved lines. From
th.Lis point extIend a horizontal line to thb scale. at- 'the left
side of' thie graph* -nd hecre read off the value of power: coeffic-ý
ient for 100,000 lb displac'emenit (3.60 in thi--s' 'case-).

The fami-ýly of curved lineis -in Fig.ure 7 indic,ýý ?. ->_omstant
vausof thae powear coe~fficient for displýLcermennt-s' ran-_gingr from

20,000 to 160,000 lb. The horizont1-a 1ie utogethr with thec
scale at the left of- the graph, indicate corresponding constant

vaL-softhe- power coefficient for 100,000 lb disllacernent.
Th'e fact thlat the value of thIis dimensionless power coefficient
varies wilth disiplacer-ent (iewi~th size o1f bo1rt),:- is cau,,sed,

of ouxze"by ie "'act that the *lrtrger of t--o s`,rlilar '.oats
wl.hacve a hipher value of Reynolds' num,-ber thanr the- small1e r

boat vhnthe tw.o are op~erating ,at corresp~onding' speedis: th'-ere-
fore the frictional resistance c~ef-ficients, and hence also
th'-.e values ofl. pow.,er. coefficient, will be lower f-or thl-e large-,P
boat t.*han for th'e s.nall b~ioat. In the present exaT~iple thre

mantueo-- the correction for difference in. size is vý:-rv
s:;;;~li: the .,alue of-1 t" e po.-rcoefficient is only a!bout_1 11;;
less for 100,000 lb dis-iaccnenrt thnf ý 020 lb d'szlace-
,.ient. lAtighier splaeds, and with greater dif1 ferennces in dis-

plaemnt, the ," untde of h correct'ion' can bdjcoimC apec.
able. Figure -7 Shous for example that wh.Len the value o' oe
coo-fficien`.- forý 20,000 lb d is -pl1ac e j ,en. i ,equals 8.2, thle corres-

podi:vallue for 100,000 lb) displace::ient is 7 .7 4'., whichn is
5./ less.
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The next step in estimating the speed for the 50,000 lb,
1200 bhp boat is to enter the power coefficient curve in Figure 3
with the value of 3.8. The corresponding value of FnV is found
to be 3.01+. Entering Figure 8 with this value, at a displacement
of 50,000 lbp we obtain an estimated speed of 31 knots.

SESTIMATXNG THE POWER FOR A NEW DESIGN

The information In the design data sheets can also be
used for the reverse process, i.e., to estimate the ehp
required for a given speed and gross weight. Either the curve
of R/& or the curve of power coefficient can be used for this
. alculation. The procedure is essentially the reverse of the
procedure just indicated.

COMPARISON OF ,RESISTARC35

The curves of R/A (or of 10 P/wgl/2i7/ 6 ) in Figures 2, 3,
14- and 5 can be compared directly to show the relative resistances
(or power requirements) of the different designs. The resistances
are compared-in Figure 9. This comparison is on the basis of
equal sixe (i.e., equal area, A, and equal gross weight), equal
speed, and corresponding center of gravity location. The re-
maining differences in resistance are caused by differences in
hull form.

As discussed in Reference 1, the superiority of Model 3722
over Model 3720 can be attributed to the much smaller amount of
twist in the hull bottom of Model 3722. It is evident from
Figure 9 that Models 3626 and 3722 are the two designs which
are of the most interests Model 3626 because it has the least
resistance at high speeds, and Model 3722 because it has the
lowest average resistance throughout the speed range. The
chief difference between the hull forms of Models 3626 and
3722 is that the length/beam ratio of Model 3626 is appreciably
lower than that of Model 3722. It was shown in Reference 1 that
length/beam ratio has an appreciable influence on resistance;
also it was pointed out that the choice of the length/beam ratio
for a new design depends to a large extent on the size of the
boat and on the type of service intended. For these reasons
it is desirable to compare the performance of different hull
forms on the basis of equal length/beam ratio. This suggests
a graph like Figure 10, in which R/A is plotted against length/
beam ratio for several different values of the speed coefficient.
The data from the four designs reported on here are plotted in
this graph. A useful advantage can now be derived from the
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fact that except for the difference in length/beam ratios
and some difference in the extreme bow portions, Models 3126
and 3722 are very similar. The bow portions are dry in smooth
water at all but very low speeds end therefore have no effect
on the smooth water resistance for the speeds of significance.
Evidently then lines connecting the data points for Models
3626 and 3722 in Figure 10 will indicate the trend of the
effect of length/beam ratio on resistance for the different
speeds. Lines of this sort are drawn in the figureq Howeverl
instead of depending entirely on the data from only two models,
additional data (not included'here) from other pairs of models
which were similar except for differences in length/beam ratio,
were used to guide the slopes to which the lines should be drawn.
Accordingly it was possible to extend the lines of Figure 10
over a greater range of length/beam ratio, and to have more
confidence in their significance, than if they depended only
on the limited data shown.

The lines of Figure 10 illustrate the fact that for speeds
below FnV = 2.5, planing boat resistance decreases with increasing
length/beam ratio. At higher speeds (up to FnV equals about 4.2)
the resistance increases with increasing length/beam ratio.

By means of Figure 10 it is now possible to make resist-
ance comparisons which are not affected by differences in
length/beam ratio. When resistance data are available for a
new design they can be plotted on-Figure 10. Then at each
speed the vertical distance from the data point for the new
design to the line in the graph, will show the difference
between the resistance of the new design and a hull of the form
represented by Models 3626 and 3722, but having the same length/
beam ratio as the new design. Or, alternatively, the resistance
curve for the new design can be compared with a curve constructed
from Figure 10 using the length/beam ratio of the new design.
By eliminating the effect of length/beam ratio in this way it
will be possible to see the effects on resistance of the other
hull form parameters.
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• PERFORMANCE CHARACrERISTICS
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PLANING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

JUNE 1955

DTMB MODEL 3592-1 1/9 SCALE

MODEL DATA REMARKS:

BA•SIN 120W 8PU• RAN •Relatively high 0k-rlrtio and exceisive twist (indicated by rate of an&

BASIN SIZE 2968'0211z(10&nd 16,) angleB) give poor resistance chLracteristics at Fv> 2.8. Rtelative

DATE TEST sections associated with narrow stern live low resistance at 1n7 <2,

WATER TEMP 6e?• average resistance at 2.3<PnV <2.8

APPENOAGES SrA! STRIP

TURBULIENCE STIM . oN " I TEST CONDITIONS
MODEL MATERIAL. W00D T b A TAXIE8UM DRAFT COEFF.

TEST A A j. SiREE r RATCOP
MODEL FINISH PAI? lb lb) Fn, FWD. AFT.

TEST A TEST B k .67.5 125,575 ?.00 6.29 ........ T ÷0.300 o.062 1.292

.,, m w, w, W L, , V.L R,, WL, W1, , B -67.! 125,575 /.00 6,29 ....... Bow

3.9j 7.82 8,.4:2 4.92 _ 3.98 7.30 8.46 ?.33 ?.?5

4.9 13.43 8.25 6.42 6.73 4.97 12.23 S.42 696 7.42

5.8 16.17 8.08 6.08 6.58 5.93 14.76 6,35 6.62 7.25 n FORM CHARACTERISTICS

6.8 17.79 7.92 5.88 6.58 6.93 16.73 8.28 6.42 7.13,_, :

7.82 19.64 ?.?7. f.62 6.54 7.90 18.91 8.2f 6.17 7.04-- -
120 13-

8.85 21.68 7.m0 5.29 6,33 8.90 21.37 8.08 5.83 -6jI8. .

9.$6 23.29 7.3 4.93 6.10 '9.88 23.5? 7.92 5, 71 6.67 - - - -

10.6 24.31 6.96 4.62 5.83 1.025.15 7.67 5.33 6.46i 1 1i
11.4 25.43 6.75 14.42 Y.71 11.87 26.53 7.50 5.00 6.29 LB-56 ETODF

_ _ _ ..__m 5.1 i CENTROID 0 IA
12.82 26.89 6.67 14.17 5.46 12.81 28.28 7.3f 4.75 6. 3 SA AT403%

_______ _ ______________ ~-L/%= 5.07?Ai..
213.5 27.94 6.58 4.00 5.38 13.85 30.11 7.21 4.58 6,04 B/ w0.821j.~ .i-

84. 29.45 6.58 3.83 5.25 14.82 31.79 7.08 4.33 5.92 
40 1 T

15.72 31.01 6.57-- 15.82 3349 7.08 4.17 5.83 -- MEAN 'UT 0

16.74 32.80 6.54 3.54 5.12 16.7 35.78 7.08 4.04 547
1 7.734.87 16.58 3,42 5.08 17.74 38.14 7.08 3,87 0 0 203.0 0 7

36.6 6.8 3 325 5.08 187 05 7.04 3.71 56

SLINES

MODEL FULL SIZE

As 13.536 0q. rt. A a 1096.4 sq. ft.
L - 8. 742 ft. Lew 78.68 ft.

Wp I.54 ft. Sks 13.93 ft.

._, .. ,.e ., ,. ?., . -e. - -..- •.- , o ...,o + ,5a. + - ______ -
I.'i I'+t" o, ,.io, ?o .?. ,,

I s~

A.-.l -i- .6,q t ,zo64,t

!, -'-.-,4=______

Figure 2 - Design Data Sheet for Model 3



PLANING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

JUNE 1955

DTMB MODEL 3592-1 1"9 SCALE SOFT. PT 8

".L DATA REMARKS:

pmD RASTR Rl&taoly high .stio and oXcessive twist (indioated by rto of change of
-9r68•z221'g(aM' 16') s~tl•an ) give poor resistance eharactearliatieast paq2.8. Belstl7 straight

avrg resstn. ataivl (2.8i1setions associated with narrow stern low resisune's I atiV <2.3 an3I'.T 2M5 av .@rage resistance, at• .3<•'nq7 <2.8

SPRAY LT LR]IP8

STIM. 1110W I TEST CONDITIONS
•A h - . -TE ST, OARAFT COEFF. IcOT LCG

1b Ib Fa FWD. AFT. oF A

TEST B A. '167.5 125,575 7.00 6.29 ........ ion + 0.30°1.062 1.292 i0.0%L 38.3
125,5757.0 6.29 ---------- - 0.70 .52? 0.990 6c.OCt.3V.I R. W.LjL= # L.. _tt.= :BOW7• 42.3.•..... o

3.98 7.3 .46 .33. 7."

4.97 12.23 842 6.96 7.4.2

5.93 14.76 ,A 6.62 7.. FORM CHARACTERISTICS
1 6.93 16.73 8.28 6.42 7.12(_________

7.90 .91 0.2f• .1? 7.04i
T

1 8.90 21.37 8.08 5.83 6.88 -T ~ 6

, 9.88 23.57 7.92 5.71 6.67 O0 -.- 0
10.90 25.15 7.67 5.33 6.46 , I "

.1.87 26.53 7.50 5.00 6.29 El I -; O 1.
___ -~17 L/BA2 5.65 A LL \z~2.811 28.28 7.35 .75 6.1.3 L/B o 30

13.85 30.21 7.25 4.58 6.04 - 0.:21

1 14.82 31.9 ?.08 4.33 I.9W :Oi.

19.82 33.Y9 7.08 4.27 5.83 20 _7 MEA BUT-j--:______ --
16.76 3%.78 7.0e 4.04 F.T7 I

317.8 38.14 7,01 3,17 145 0 10 2 30 40 0 60 .70 80 90 100

i91.711i 4045! 7.06 3.71 .8 %L

N LINES

MOMEL FULL SIZE

As 13.536 0q. rt. As 1096.4 q.,ft.

La 8.742 ft. Lz 79.6 ft.
1w 1. f4 It, •e 13.93 ft.

4 7" '

F 2 D D S e fr Md 3 -

Figure 2 -Design Data Sheet for Model 3592-)•
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DTMB MODEL 3626

TO PERFORMANCE CHARACTERISTICS
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PLANING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

JUNE 1955

DTMB MODEL 3626 y SCALE 70

MODEL DATA REMARKS;

BASIN HI AD Average l. ratio and norrow transom Aive 10w reslitance characteristies at 2.3

BASIN SIZE 296
8 'x2i1'x(O'and 1) 3.5 and average resistance characteristics at 8fls7> 3.3. RelativelY

DATE OF TEST 6 straight buttocks forward give only averags resistance characteristics at

WATERft EMP FAp n,7 (2.3.

APTENDOATE SPRAT STRIPS

TURBULENOE STIM. Non1 I TEST CONDITIONS
MODEL MATERIAL WOOD TES as A i- MANIM - TCO AFT

MASTABLE CI RAFT COFF. I I

MOELFIIS. lbIN lb Ito / _ v FWD., AFT. OF

-~T~i NO -- -2 980 61,900 -- 8.44 6.58 +--- i *1
V R. WL. WLe ., n - -

- 49,000 9 .. 7 .0 - X 
'

4 
-.. . .... -..

5.,34 21.68 7.45 6.20 7.25_ 
7.34.8 ___

- 5 - 2. 11,5 7.001 599 --- 4 0A5 1.1331.016
6.40 13.33 7,40 5.70 6.80 2..0 1,170

7.48 14.98 7.30 5.20 6.20

8.54 16.6? 7.10 4.80 5.o 0 L i FORM CHARACTERISTICS
9.60 07.58 6.90 4.40 5.10

10.70 18.79 6.70 4.10 4.80,I

11.76 19.92 6.65 3.90 4.60 0 - ;-' ! - -'-I--1-1
12.82 120.88 6.60 3.70 4.40_I
3-.95 22.39 6.60 3.55" 4.35 -- ' I

15.06 24.24 6.65 3.40{ 4.25 i - -

-- - -32 ... .. 86 60 5...3

17.16 28.30 6.70 3.20 14.25 i L/Bu 4.n C-NTItOIDOFAL -_-.. - t I
3. 251 40--! BT/BxZ0.63% TY9

0 ."".8.21 3 . .. 7 3.05 - MEAN BUTTOC6.5 .25

! :... : .. .. o 10 20 3004 60 ?0 so

- LINES

MODEL ,fULL SIZE
As 11,415 so. ts. .,As 824.73 @4- ft
La 7.649tt. La 65.U tt.

2, 2 .ft:_:,. U-6/ ft.

-To-

Io i

Figure _3 Design , -8 t for M•de_- ..

Figur'e 3 - Designi Data Sheet for Model 3,



PLANING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

JUNE 1955

DTMB MODEL 3626 Tý SCALE 70 FT. ELCO PT BOAT

MODEL DATA 7RMRS
ASIN HIOH SF33 DAun Average AL_. ratio and narrow transom give low resistance ch~aracteristics at P..

SIN SIZE 29681x2i'1x(O~and 169). b~~oIan averaged reisaol ~rg otanc chrceit cs at p aot.35.a- Re ativ

TATE OF TEST 6 OCT 54stagtbtokfowrgieol trgreitnehrcerstest

A ER TEMP ?3P? Fn.7 <2.3.

uRouLENcE STIM. won I TEST CONDITIONS
ODEL MATErnAL ROOD TEST &, as A MAXIMUM DRFTCO . O

PAINT N.8. 7.5 6.9. _76

EST4 14.98 5 .0 52 __

163 7.10 4.80O 5.5 7.0 .OR CHARACTERISTICS
142 8.27.58 6.90 4 .40 .10 I

.07 18. 5 6.20,'10 48
~129.6 $11,6- 3,06 56 .2--?--.- --- J . .... S - ."f d

2,8 32.88 6.60 3.70 6.40i

2854 1 6.67 .10 3.80154.350I ____ t
10 1.9 6.7.0 4.40 4.280 ~ j~I~, .~4

2, 6 1.0' 6.65 3.25 4.6 ' .. / 4'51
2.8 28.30 6.6P0 3.20 4.25F LBz .70NRODOA1

3.95 22 -30.6 6.75 3.05 4.25 1 FtBo65 - -

A65 3.251 60 t A 4~3e.

L !L4u- BP4 XO49tt. La6.~

0t 114 20 30 40 A 80

, 'IL

Ban~~~~~. ,.9Nt. Bs" t

. ......... t r--

Figure 3 -Design Data 5heet for Model 3626
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PLANING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

JUNE 1955

DTMB MODEL 3720 1/9 SCALE 79 FT. HIG

REMARKS:
Relatively high -1,- ratio, excessive •wist ( indicated Ly rate of change of

BA
/I) and pronounced concave aecti±.ns give average resistance "eAracterxitics

at ?nV <2 and poor resistance che racteristics at Fn\ 7 ; 2.

I TEST CONDITIONS
MODEL DATA DR AF T , MAtIMUM O.AFTCOEFF. COAMODEL DATA '0e A,. A, STVETCLNTFRO

_0_1_lb _lb ,__ _ FNv - FWO, AFT. OF A

BASIN .... $PO B I o.5'z
BASIN SIZE 8 1 z 0an I 121.3 9 7.78 6.61 ........ SI + 161) 3.1

DATE OF TEST 7 D 54 2 121.3 89_120 7.78 6.61 -....... sw 1.25

WATER TEMP 63f? 3 '34.5 98,830 17.26 6.39 ---- -.03 -. %
APPENDAGtES KFHL& SEPRA18TBXP8 " 4 134.5 98,830 7.26 .L --'"- A 330

TURUULXENCZ STIM. RON 10,6 0.0?.7:.! -571

MODEL MATERIAL 0D- 139.60 1

MODEL FINISH PAINT

. . .No. • '- FORM CHARACTERISTICS

3;84 ' .37 7.02 6.60 W7.40 " ' - r- -- -- - T- --- --.. , --

5.4 13.37 7.60 5.77 6.80 2001------ ---}-h-1- ---
64 5.f35 ?. 50 5.4y 6.60 8

?.68 7. ?.40 5.13 6 • - L/E..' ".63-

8.844.73 5.80 8,/8X--O.714AT'.% __ - - -4-.--
,---9.5 20.5% ..00 4.40 5.15.. 4____-__9.__ !0Ii ___,00 _ ________ l"•" "74AT{ __~~t9 l I \ I •4"• - f _,_

10.62 21.67 6.80 4.15 4.85 MA UTC

[xl.;o 22.6,8 6.?o 3-5. 4. 55•"... .

"2.50 23480.70 i__ 1. 0 . 20 30 40 50 60 70 80
23-46 124.93 16.7`0 3.60 14.31

"14.41 12.48 1 .70 3.40 14.31l la L"

15.421 28.18 6.70 3.30 14.3 LINES

16.3o _.'8 6,5 -. L MODEL FULL SIZE
1 _8 32•2•- 1.-65 3.00 4.40

18.26 134. j 6.80 1.00 4.41 A- u."93 s rt A- 91.4 aq ft

6.8 . 1 4 5 L a 8.200 ft L E 7.38 ft "

19 .20~~~,~ 11.8 & 8 2 . 0 4 f A .463 ft k e n a 1 3 rtU ', K,_A.U!,. 1 =, .

0l~l' I)4I~i i "'3 / 1,
Li . & I 111414'1

-?A*+ --- -+ -, .... lj!!L--
i : - -l '" "°: "Ii I I /I/1/

6e It
F', + , ., ' - 1 t

F o 0 30do 050 so 0o

L * 20 F?. - -200r.

Figure 4 - Design ata Sheet for n.ode



PLANING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

IJUNE 1955

DTMB MODEL 3720 1'4 SCALE .79 FT- HIGGINS PT BOAT

REMARKS.

Relatively high rL atio, excessive t'ist indicated by rate of change of angle -
F and pronounced concave sectionsi give average resistance chearateristics

at ?fl.7 <2 and poor resistantce characterisiics at FnwV2.

I TEST CONDITIONS

MODEL DATA TES MAX -N . DRAFT COEFF. %U

POO."0 A-/svon__r FWD. AFT. NtOr A

N _____ 4pr B3JS ___

NIZ g w 's c-m 1. 121.3 89,120' 7.78 16.61 ----- ±VN +1.1e __

.OF TEST 7 M~ P4 zr __.... .__r _L ,3

ER lI~mp 631? 1 a80 .26 6.39 1.51 030__- 3.76L 43.2

FOA^GES VRL & SPRAY STRP 4 ?3. 8,3 .26 6.39_ -0.136 _

M.ENCE $TIM 1101 ... 6 ____

EL MATERIAL. WOOD

EL FINISH PAIM

No. 5 I FORM CHARACTERISTICS ----

6.77.82 6.60 7.44D U20ý -. ± r. ~~j
10.63 ?.72 6.20 7.10
13.37 7,60 -7 6 010J.

15r.35 7.5 1.45 6.60 L/AO.~1~F

17.46 7.40 5.13 6.25 1 ~ 0 -1

19.13 7.20 4.03 5.60 /B - CENTROID OFA -. 3

20.56 ?.00 4.40 5.15 70A 69L__.~j

21.6? .6.80 4.15 4.85 ENeuTC

23.781*.640 3.7? 4.40 0 0 2 0 4 0 6 0 -0 9 0

'14.93 6.7" 3.60 !.35% 0 * 0 4 0 0 7 o 9 0

16.?860 3.40 %~ YL-t1.86.70 4.3 3M LINES
30186.0 44.4. MODEL FULL SIZE

2.2V 6."5 .00 4.40

3A.76 6.80 3.00 -4.45 An u1.93 at rt Am q7.4iaq ft -

137.086.028 La 8.200 ft Le 7-38 t~
862, 1.463 ft1 2 3.17 ft

an.,

6-2 A. 91 *

10 40 so to06

-___________L *B 200 rT y

F'igure 4- Theslgfl Data. Sheet for M..odel 3720
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PLAIZING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

JUNE 1955

DTMB MODEL 3722 Z SCALE

S...." -- REMARKS;

Relai vel•2y high~ Ar raltio AM mr.riow t~lm•r..la glive low' 1,mils•,ine chaal'

at tv h<3. Aveao raedisitame obsraot'arst'as t rn7 o> 3'

MODEL. DATA 2 TEST CONDITIONS

BASIN SxIGN SM~D M81 TESTA
BASIN SIZE 2968,'2l'x(1o'ad 16'w) NO. lb Fag FW. AFT.

DATE OF TEST 8 M 5 1 12.7 9,o Wt 6.70 ----- 1.30 1.795 0.762

WATER TEMP 61!?- a 162.9 105t0W 7.25 6.47 0.60 1.380 0.994

APPENDAGES $MAY InP 3 148.0 10,00 7.0o 6.36 . -0.3f 1.4 1.

MUOOLLM SF1MS you 4 121.1 0,9 An6.806--------0.79 3t -0.4?' IQ .0.983
MODE[L MATEIMA WOOD 

2

V VRIA. m L, w3 FORM CHARACTERISTICS

3.89 6.97 8.22 o.50 8.18 3.88 5,58 8.30 7.30 8.02

A.87 11.1.2 8.10 6.9" 7.84 4.82 8.49 8.09 6472 7.80
5.85 13.A6 8.00 6,48 7.53- 5.82 10.f5 8,0 c.2t 7i45
6.81 15.10 7.95 6.19 7.30 6.79 13.08 7•." 5.96 7.23

7.77 16.89 7.86 5.91 7.08 ?.?1 13." 7.90 5.70 7.04 b -

'8.72 18.83 .7.75 5.48 6.60 8.72 15.49 7.80 5.41 6.64 0Ls,44
9.67� 2.49 7 1.3 5.15 5.82 9.68 17.02 7.63 5.02 6. 00 .. iS ?.o CENT OfO O A.

10.69 21.69 7.39 4.82 5.40 10.70 16.41 7.50 . .40 4' MEAN BUTTOCK(

11,67 22.76 7.22 4.60 5.72 11.60 It.7$ 7.0442051

1..024.246 7.19 4.38 14.95 12.59 2A.25 7.35 4.22 4.90

13.60 25.43 7.1• 4.90 4.60 13.60 3a.73 ?.29 4.01 47 0 10 20430.4070 60 +0 a

2.4.59 26.84 7.10 4.02 4.67 14.60 24.32 7.24 3.83 460 L

1$.517 26.38 7.0 -3.89 4.53 15.60 26.22 7.27 3.72 4.40

16.53 30.39 7.13 3.73 4.42 16.56 2,.2 7.2 3.60 , r LINES

1752, 32.10 7.16 3.65 4.40 i17.49 30.45 7.30 3.48 4.30z+••,o•• 3,5 .3o !. . . . MODEL FUL;L -SIZE

38,51 34.40 7.30 3.34.30 J 18.1 3301704.35_MCLFULSZ
As 12.464s 41t As Uoo9.8 sq ft
"Le 8.4"8 ft Ls 76.39 rt
Gas 1.469 ft 16i 13.22 ft

F-7S/7/! q•• ,,j.,
. . ' i 1/ w- .,, "1-

, .Q - --- - ----- --

' __.__.._Figure 5 - Design Data Sheet for jModel g



PLANING BOAT DESIGN DATA SHEET
DDVID W. TAYLOR MODEL BASIN

JUNE 1955

DTMS MODEL 3722 1/ SCALE SOFT. ELCO PT BOAT

REMARKS:
R e lati vel y h igh 4 7 rat io m ad m rro w t• an som g iv e lo w e s•slta n c e cha re ate ri stl i e s

at Pan <3. Average resistance obaracteaihti~eg at mv,> 3.

DATA I TEST CONDITIONS ._
1'My TE1T A1  A L MMu z DAFT C T LCt4uo . . 0;.o lb lb F a -F D -~ • • A FT . % L-1mV 128 _._7 9, 500 ?.79 640 ------- 1-.3P 1 0. 76 o ,A 1 4-i.-,. ,

2 142.9 1059000 7.25 6.47 --------- . . • 1 -0.600 1.380 0.994 I-uz, 43.3

..,'IPS3 148.0 210,960 7,00 6.36 ----- 0°65,- -0.3• .44,4 ,.,n 6.09L 42.4
NONE 

DOWL4 121.1 90.7•90 m 6.80 .---.... -oWz- .40. 0.982 6.oz 41.4
WOOD.. .......

PAINT

" - W - W-m 3 FORM CHARACTERISTICS
SWLe~ WL

5.S6 5,58 so=0 7.20 8.02 Ig - 1 1 T 7 60.82 8.49 8 6.72 7.80 " I -

02 10.55 8.00 6.22 ?.45 I •1 *
- 100l-.*I---••1-0- -_-_ -----------

6.91.0 *2 5.W 7.22 I1 so
7.75 1.3.7 7.90 5.70 7.04 /a ~
1.72 15,490 7.80 j.41 6.64 BA d / 1  .4 - - .J.

-- -L/ xs. ".'-7 . . " . : . . .....3
).66 17.02 N.O 5.02 6.00 0.651 CENTROIDOF A

S24e.324 7.4 3.83 4.40 90 % L 120

D.70 I18.61 ?.50 1 .4 0 1,o
A.~~M1A 1BUTTOtAu1o•.K.

4.35

1 7 1.7 *0 4-4 1 1 1 1 0 I. 2

.9 21.25 , 7.3 .2 4.913..2

4.6 2 3 2' .43.83 6'. 4JI

"; " 1, % L

i \\ \ \ . 1 *2<'t.-4!~. co~ll+1:AI- +?m''r0fTO m U 'H " I
! . • o 3 8 3 T s • I . _ ,,.. • - •, -

\- -r-K+,~-- w• ŽL77 ----'I":+. -/ "

E L $uL . .. O6I .40 1, LINES

-± E.F i. -S

FiguEL 5FULLig aaShe o Mdl32
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