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EYDRODYNAMIC AND AERODYNAMIC TESTS OF MODELS
OF FLOATS FOR SINGLE~FLOAT SEAPLANES
HeksO.4s MODELS 41-D, 4147, 608N, 73, AND 78-4

By Jo. B. Parkingon and R. O. House
SUMMARY

ts were made in the NeleoCol. tank and:in the

7= by 1l0-foot wind tunnel of two models of trans-
ep floats and three models of pointed-step floats
red to be suitable for use with D1ngle-—‘loat sea=—
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The form of HeAeC.A. model 41-D ig eimilar to that of
the Navy Mark V flout \4.A C.As. model %41-A) but has more
gradual fore-=and-aft curvature of the buttock lines near
the steps and a lower angle of afterbody keel., N.A.C.A.
model 41-E is a modification of model 41=D, the rear step
having been climinated.  N.A.C.A. model 61-A has a pointed
step with a horizontal afterbody similar to N.A.C.A. model
35~B, H+AsCoA. model 73 is @ rofinoment of the pointed-
step form, in which a fairing has been fitted above and
behind the step. Ne.AeC.A. model ?3~A is a modification of
model 73, the chine being wider and higher ncar the bow
for greater seaworthiness in rough water.

A1l the models were tested in the N.A.C.A. tank free
to trim at one gross load., The results indicated that all
the models have less rcosistance and spray than the model
of the Mark V float and that the pointed-step floats are
somewhat supverior to the trangverse-step floats in these
respects. Models 41-D, 61-A, and 73 were tested by the
general method over a wide range of loads and speeds; the
results are presented in the form of curves and charts for
wse in design calculations.
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The aerodynamic drag of the models was determined in
the NeAeCols 7= Dy 10-foot wind tunnel at angles of pitch
from =10° to 16°, Models 6leA and 73 have the lowest mine
imum drag coefficient and model 73-4 has the highest. The
difference between models 41-~D and 41-E ig negligible.

INTRODUCTION

Tests in the N.AsC.A. tank of models of the Navy Marl:
V and Mark VI floats for single~float seaplanes and of
NeAeCeAs model 35«3 under the same conditions of loading
are described in reference 1. These tests were the first
part of an investigation, undertaken at the request of the
Bureau of Aeronautics, Navy Devartment, to obtain results
that could be used to improve the resistance and spray
characteristics of :single floats without decreasing the
angle of dead rise incorporated in the Maxk V lines (26°
at the keel and 22-1/2° including flare). The results
presented in reference 1 indicate that resistance and :
spray were adversely affeccted by the excessive trims as-
sumed at low speeds by the Navy floats and that pointed-
step forms with horizontal aftcrbodies offer some possi-
bility of improvement because of their lower trims.

As a continuation of the investigation, models of
several floats were designed for the same service as that
of the Mark V float but having certain features suggested
by the results of the earlier tank tests. These models
were tested in the N.A.C.A. tank to determine their water
characteristics and also in the N.A.C.A. 7= by 1l0-foot
wind tunnel to determine their relative aerodynamic drag.
The results have becn combined in this report so that the
various forms may be evaluated from congiderations of
flight as well as take-off performance.

DESCRIPTION OF MODELS

The lines of the models are shown in figures 1, 2,
and 3. Model 41-D (fig. 1) is similar to the Mark V float
(NeAeCosAs model 41-A), shown dotted, but the changes in
the fore-and-=aft curvature of the planing surfaces have
been nade less abrupt to secure more uniform distribution
of the bottom pressures. The design also has a lower an-
gle of afterbody keel for the purpose of reducing the trin
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at the hump sveed. The forebody buttocks are straighter
near the forward step and the short hook forward of the
second step found on model 41-A has been replaced by a
more gradual hook beginning at station 13. Model 41~E hns
the same form as model 41-D except that the second step is
eliminated by extending the hook back to the tail of the
float, resulting in a further reduction in the effective
angle of afterbody keel,

In model 61-A (fig. 2) the pointed-=step form of
NeAeCeAe model 35-B (reference 2) has been adapted to a
float form by using a bow with a form similar to that of
the Navy lark VI float (N.AsC.A. model 41-B), a transverse
chine flare on the planing bottom, and a rounded deck. It
was first tested as model 61 (shown dotted) with a shorter
bow gimilar to that of model 41-D and model 41l-A but the
extended bow was finally adopted because it was cleaner at
very low speeds.

~ Model 73 (fig. 3) is a further refinement of model
6l=A in which the high vertical sides of the pointed step
and the deep discontinuity behind the step have been re-
duced by 2 suitable fairing. This fairing adds volume to
the float and reduces structural discontinuities. A shape
that would not impair the hydrodynamic qualities of the
pointed~sten form was determined from preliminary tests
with plasticine fairings on model 61-~-A. The small verti-
cal side above the chines along the step was found to be
necessary to keep the fairing from being wetted at inter-
mediate planing speeds and light loads. The plan form of
model 73 was made wider near the tail than that of model
61l-A in order to sccure more buoyancy aft and more 1lift
from the afterbody at low speeds on the water, although
the wider form entails some sacrifice in resistance char-
acteristics ot high spceds and light loads because of
afterbody interference. 3

llodel 73-A (shown dotted on fig. 3) is a modification
of model 73 in which the chine forward of station 6 has
been moved upward and outward and a definite horizontal
flat has been incorporated in the sections at the chines.,
This form of bow is considered by the Bureau of Aeronau-
tics to be more seaworthy in rough water than the bow of
model 73,

It should be noted that the greater over-all length
of the pointed-~step floats is a result of the longer bows
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used rather ‘than of an increase in the size of the planing

surfaces.,

The fore-and-aft vositions of the center of gravity
shown were determined from considerations of trim at low
speedss The height of the center of gravity from the keel
for all the models was made the same as that of the orig-
inal Navy model (model 41-4),

The offsets of the models are pilrany iy Pabilioewdl, IIg
III, and IV, The important characteristics of their forms,
including those of model 41-A are as follows:

Nodiwlndi model (Mark V)|a1.p [41-E |61-4 | 73 |73-A
v 1o 1

Length, in. 76,21 |76,53|77.,06 |80,40[80,40|80,40
Beam, in, 12,00 !12,00(12,00 [12,00[{12,00]12,00
Depth, in. 10,29 T04 29120420910, 29710,29710.29
Angle of dead rise:

at keel, deg. 26,0 26,0 |26,0 [26,0 |26,0 [26,0

including flare,

deg. 225 2P, 5" 1235 1208 (228 1235
Center~of—gravity

Peecation ?

above keel, in, P4 .48 | 24 40445 |04 .43 24480454

aft of bow, ine . 8% 26400 | 364,00 |39.45| 39,45 | 39,45
Total volume,

Pty Tk 4,430 |4,690(4,695|4,975|5,480|5,446
dratt ot ress, in.

(8846~1b, load) 6ol gl Ball BT Bal| Gal
Trim at rest, deeg.

(88.6-1b. load) .4 2.1 %, 0 o 2L M9

All the models were made of laminated wood
ly finished with gray pigmented varnish.

and smoothw
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HYDRODYNAMIC TESTS

Tegt Procedure

The hydrodynamic tests were made in the N.A.C.A., tank
(reference 3) using the towing gear described in reference
4. The models were first tested free to trim at one gross
load in order to observe their general behavior and to de-
termine a suitable fore-=and-aft position for the center of
gravity of the seaplane. Fixed-trim tests were then made
by the general method over a wide range of operating con-
ditions in order to obtain data for design calculationse.

In the free-to=-trim tests, the models were pivoted at
a point corresponding to the assumed center of gravity of
the seaplane and balanced about this point so that the
trim was not affected by a gravity moment. The results
then closely represent the characteristics of the seaplane
with no control from the pilot because the thrust moment of
a float seaplane and the aerodynamic moments at low speeds
are both quite small, Several fore~and-aft positions of
the pivot were tried in cach case to find the best compro=
mise for operation at low speeds with little or no control
from the pilot., The final positions chosen are shown in
figures 1, 2, and 3. The conditions assumed for these
free-to-trin tests were the same as for the earlier tests
(vreference 1) of model 41-4, as follows:

Full-size Model
Gross load, 1lb, 3,800 8846
Get-away speed, f.p.sS. 89.5 47.8
Linear ratio, full~size to
model e D0

The wing 1lift was simulated by a2 hydrofoil device
(reference 4% set to produce a lift equal to the model
gross load at the model get—away speed. At intermediate
speeds, the 1lift was measured by a dynamometer inserted in
the 1ift wire. Resistance and trim were measured during
rungs at constant speed.

d In the fixed-trim tests, the resistance, the trimming
moment, and the draft of models 41-D, 61-A, and 73 were
measured at constant speed for all combinations of trim,
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load, and speed thought to be necessary. The static drafts
and trimming moments of these models were measured for the
same range of loadings in order to obtain data with which
to determine load water lines and longitudinal stability
for various designs. In the case of model 41-E, a linited
amount of data was obtained 'merely to show the effect of
the altered afterbody under representative conditions.
Fixed=trim tests of model 73-~A were not included in the
present program because the free-to-trim tests showed its
performance to be essentially the same as that of model 73
under the smooth-water conditions existing in the tank.

Results and Discussion

Free-to-trim tests.~ The results of the free-to~-trin
tests of models 41-D, 41-E, 61-A, and 73 are plotted in
figure 4, together with corresponding data from the tests
of model 4l1~A (Mark V float)., For clearness, the results
of the test of model 73-A are not included in figure 4 but
are comparcd with those of model 73 in figure 5. In fig-
ures 4 and 5 the resistance is the water resistance plus
the small air drag of the model, and the trim T 1is the
angle between the base line of the model and the horizon-
tale The load is the model gross load minus the 1ift fron
the hydrofoil device. In the test of model 73-A, the load
curve of the previous models was not exactly reproduced,
the difference at the hump speed being about 2 percent as
indicated in figure 5. '

The hump resistance of each of the five floats is
lower than that of model 41-A, partly because of the lower
trim at which they run. The pointed-=step floats have
higher maxinmum resistance but lower resistance at specds
above that of maximum resistance than do the trangverse~
step floats, models 41=D and 41-E, The bow of model 73=A
has slightly higher resistance than that of model 73. If
the difference in test loads were taken into account, the
diffcrence in resistance at the same load would also be
slightly greater than that shown in figure 5. Model 73
has the lowest average resistance through the low-—speed
rangce.

The trims of all the models are likewise lower than
that of model 41-A. Model 41-~E trims lower than model
41-D because of its small increase in afterbody planing
surface and its lower effective angle of afterbody keel.
Model 73 trims lower than model 61-A because of its fuller
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plan form aft. The trims of models 73 and 73-A are essen-—
tially the same.

Sprayv characteristics.- The spray characteristics of
the various models are more difficult to evaluate but the
general impression gained during the tests was that all
the models ran cleaner than model 41-A and that the pointed-
step forms were superior to the trangverse-step forms.

The objectionable flow over the afterdeck at very low
speeds, noted on model 41-A in reference 1, was reduced
when the trim was rcduced and practically disappearcd in
the casc of models 73 and 73-A. The height and volume of
the roach or jot of water aft of the tail were less in all
cases then that of model 4l-A, ‘The roach formed by the
pointed-step floats occurred latcr tham that of the trans-
verse=step floants and appeared smaller. The extended bow
of models 61-A and 73 appecared to run clcaner oven for
smoothe=water conditions than the bluff bows of models 41-A,
41=D, ond 41-~E. The bow of model 7Z%~A ran cleancst, pProb-
ably becausc of the pronounced flat at the chines in the
forward sections. The cleaner forms of bow, however, re-
quire greater over-all length of float and hence a small
increase in the structural weight. Typical photographs of
spray, taken during the free-~to-trim tests, are shown in
figures 6 to 10,

Genoral tests at fixed trim.- The results of the
tests at fixed trim are plotted in figures 11 to 29, The
figure numbers are given in the following table:

& 'Figure numbers _
Trim, T (deg.) 3 5 7 9 3 13 15
Model 41-D 31 12 13 14 | 18 16 &
Model 41-E 12 13 14 15 16
Model 6lw-A 18 19 20 21 22 23
Model 73 24 A 25 26 27 28 29

The nondimensional coefficients are those generally used
for the results of tests of flying-boat hulls and are de=
fined as follows:
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Resistance coefficient, Op = —Eg
wb
Load ffed G pai= —é—
oad coefficient, A= e
M
Trinmming-moment coefficient, Oy = —
' wh4
Draft coefficient, Op = %
gibs v
Speed ‘cosfficient, Oy = ——=
v &b
where R ig the water resistance plus the air drag of

the" tloat, 2%
A" ‘the” Toad on’ ‘the Ploat, 1bHe
M, the trimming moment of the float, 1b.-ft.

d, the distance of the keel at the main step below
the free water surface, ft.

Vs the speed, f.Dese
b, the maxinum beam of the float, ft.

w, the specific weight of water, 1lb./cu, ft..

gy the acceleration of gravity, 32.2 ft./sec.a

The moments are referred to the center-of-gravity pvosi-
tions shown in figures 1, 2, and 3, Moments tending to
raise the bow are considered positive.

The coefficients are based on the maximum beam of. the
float as the characteristic dimension rather than on the
cube root of the total volume in view of the fact that the
form above the chines has no effect on the hydrodynamic
qualities except at the lowest specds and may be consider-
ably varied to suit surplus dbuoyancy requirements for spe-
cific designs. When the whole form of the float is con-
sidered fixed, as in the aerodynamic tests described later,
a system of coefficients based on the total volume is more
useful for comparative purposes because this volume is usu~
ally fixed in relation to the gross weight of the seaplane
regardless of the shape of the floate.
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The effect of the difference in the form of the affer-
body of nmodels 41-D znd 41-E is shown in figures 12 to 16.
At 5° trim, model 41-E has higher resistance at high speeds
because of greater afterbody interference with flow from
the forebody. At 7?° trim the spray from the forebody ap-
parantly clears the afterbody, as no appreciable increase
in resistance is found. At higher trims and at low speeds,
model 41-E has slightly lower resistance, lower positive
trimming moments, and less draft because of the greater
1ift of its afterbody.

At 9° trim, model 41-D has two regimes for load coef-
fieients 0.3, 0.15, and 0,075 (fig. 14), The upper curves
for thesc load coefficients were obtained with the forebody
in the water and spray striking the afterbody. The lower
curves were obtained with the forward step clear of the
water and with the load borne only by the afterbody. With-
in the range shown double=-valued, the model would be stable
at constant speced in eithor position. Under the same con-
ditions, models 61=-A and 73 ran only on the afterbody,
even after the forcbody was pushed down into the Wabier by
hand at the beginning of the rum (figs. 21 and 27 Vs

The trimnming-nonont and draft coefficients at rest of
models 41-D, 61=A, and 73 are plotted against load coeffi-
cient in figures 30, 31, and 32. Similar data for nodels
41-FE and 73-A have not been included as the data for models
41-D and 73, respectively, may be used with sufficient ac=
curacy. From these figures, the curves of trimming noment
and draft against trim may be determined for various sizes
and loadings. The corresponding curves for other positions
of the center of gravity nay also be determined dy the use
of the proper nmoment correctione

Daota 2t best trim and at zero trimming moment.- TUross
plots of rcsistance and moment cocfficientis against trin
at various sclected specd coefficients were prepared from
the general test data for models 41-D, 61-A, and 73 to
provide data for conparisons and design calculations.

From these cross plots, curves of resistance coefficient
and trim at zero trimming moment against speed coefficient
(figs. 38 to 35) and curves of resistance coefficient,
trim, and trimming-moment coefficient at best trim (tzin
of lowest resistance) against speed coefficient (figs. 36
to 38) were obtained. Charts for the determination of re~
sistance at zero trimming moment and at best trim are
given in figures 39 to 44 in the form of curves against
load coefficient. The corresponding data for models 41-E
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and 73-A have not been included because of the small dif- ‘
ferences between their characteristics and those of nodels o
41-D and 73, respectively. The use of the data for vari-

ous take-off calculations ig outlined in reference 1,

In the foregoing data, the best trim is considered to |
be the trim that results in lowest recsistance when the
forebedy is in contact with the wator, although lower re-
sigstance may be obtained at high speeds and light loads
when the forebody is clear of the water. The condition of ‘
the fcrebody clear of the water results, of course, in ‘
higher negative trimming moments and should therefore be
the subject of a separate calculation in which the control

available from the elevators is considered. \
|

The resistance coefficients of models 41-4A, 41-D,
6l-A, and 73 at various load ooofficionts are compared in
figure 45. The use of these coefficients provides a com-
parison on the basis of aqual beams; hence, it follows |
that in this comparicon the nointed-step models having ‘
higher longth-beanm ratios are longer and have more total
buoyoney than model 4l-A. At gero trimming moment, the \
order of merit of the models is the same as indicated in 5
the results of the specific free-to-trim tests. This or- \
der of nerit persists and is found even at heavier load
coefficients, model 73 having the lowest average resigt-
ance and model 41-A the highest. At best trim, model 73
has the lowest low-gspced resistance. The differences ot
intermediate plaring spcods are small., At high speeds and
light loads (Cp = 0.,15), model 41-D has the same resist-
ance as model 41-& and the pointed-step models have a
lower resistance than either of the others. Model 61-4

ess resistance in this region than model 73 becausc
s finer afterbody,

AERODYNAMIC TESTS

|
Test Procedure \

The aerodynamic tests of the models werc made in the
NeAeCuoAs 7= by 10-foot wind tunncl (rnFererce 5) with a s
closed test section. The air drag was measured at a dy- \
namic pressurc of 16.37 vounds per square foot, corre-
sponding to an &air speed of 80 milegs per hour at standard )
sea~=level otnospheric conditions. The range of pitch an- \
gle was from =10° to 160 measured at 2 intervals from the
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The models were mounted inverted on the standard
single~snindle support in the center of the gir| streans

A“small part of the spindle
were also made with a dumnmy

being exposed to the ailr, tests
support in »nlace to obtain the
model 73-A mounted in the tun-

tare drag. Flgure 46 shows
nel,

Results and Discussion

The data were reduced to coefficient form by means lolhd
the relation

pheasabifise
5 P 273

g 1 Sy LA
where Cop is the drag coefficient.

g drgsore float:

- 1) e
q, dynamic pressure (3 p V ).
vole, volume of float.

The drag coefficient is based on volume rather than
area because the volume of a float is the more important
variable, being determined largely by the weight of the
seaplane.

The valucs of the drag coefficient are plotted against
pitech angle in figure 47. The pitch angle was measured
from the base line in figure 47(a) and from the angle for
mininum drag in figure 47(b). Models 61-A and 73 have the
lowest minimum drag and model 73-A4 has the highest.

The mininum drag coefficient of each model and the
angle of pitch at which it occurs are given in the followr-

ing table.

N.A.C.A. (Volune )2/3 Cp Pitch angle
model ( {ft)e min (deg.)
41-D 1,947 : 0,037 3 @e®
41-E 1.946 PO RESTAG) 0
sTLA 2,024 .0325 24
7 2158 20380 : -1
7 3=-A 2. 56 . 0400 0
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Tests of streamlined bodies of different cross—sec-
tional shape have shown that when the intersections of the
surfaces are placed parallel to the air flow the drag
caused by sharp or by faired intersections is about the
same. When the intersections are placed obliquely to the
alr strean, however, the drag caused by the sharp inter-
sectlon is much greater than that caused by the faired in-
tersections (refercnce 6). The drasz of a float would
therefore be expected to incrcase as the angles of keel,
chine, decck, and step increase relative to the dircction

f the air flow. '

ep is

f eliminating the second st
-D and

v the curves of nodels 41

, 55 for nodel 61-~A than for model 41D
pitch, measured 1“1'0".“'M base line, below 1Y

g less @t all angles measured fron the

ngieun deass P Bart of the dlfference in drag of
1ts 1s nrobadly due to the maanner in which the

affected by the different angles of afterbody

el 6l-A 2nd nodel 41-D,

1

o
(0]

®

=t

o

H
O

The drag caused by the transverse ep of model 41-D
s probably about the same as that caused by the pointed
tep of model 61-4A, for it has been showm that the differ-
nce in drag due to pointed and tranSVcrsJ steps is not
sry great (rofcrnnve 2} The bluff bow of model 41-D
would be expected to affect the drag adversely; the ex-
tO“dCd bow of model 61-A would be preferable.

The faired stop of model 73 adds less drag than the
unfaired step of model 61=A for the range of pitch angles
from «10° to 79 except at the angle for nminimum drag.

At mininum drag the air
the cove; consequently, fair
es o
T

ing would have very little eof-
B pitcn the cove 1is no longer
ean and fairing would be ex—

flow is probably parallel to

fect. At all other angl
parallel to the free alr st
pected to rcduce the drag.

The wider afterbody of model 73 nrooaoly auses the
increase in drag above an anglec of pitch of 7° because the

air is then flowing at an appreciable angle to the longie
tudingl -direction of tho float.  The drag at angles of
pitch higher than 7° would be unimportant, inasmuch as
floats of this type are rarely flown at thesc attitudes.
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Model 73~A is zerodynamically the poorest of the
floats tested. Its high drag apparently is caused by the
form of its bow, which has higher and wider chines than
those of the otkher models tested.

The order of merilt of the floats with respect to low
aerodynanic drag is, in general, models 73, 61-A, 41-D,
41-E, and 73-A. The angle to the flight path at cruising
speed is the determining factor in the choice of a float,
however, and if this angle is known, figure 47 (a) may be
consulted to find the best float on the aerodynamic basis
Tarithe apecifiec eondition.

The results of the tests of these models give further
evidence of the importance of keeping sharp intersections
parellel to the direction of air flow. Making the bow as
fine as possible appears to be a way of reducing the bad
~"fects of the chine at the bow. It appears that the an-
gle of ninimum drag may Dbe changed by altering the angle
of the afterbody kecel, When this modification is practi-
cable, the choice of the best angle of afterbody kecel

~7h¢ result in an appreciable reduction in drag in the

Flying range.

CONCLUSIONS

The most suitable fornm of float for a givon design of
float scaplanec depends on the rclative importance of re=
quirenents that often conflict, such as low water resist-
ance, low crodvnan g el drag, boo@. scaworthincgs, low struc-
tural wcight and econony of construction. In vicw of
theso considcrationo, the following conclugiong are drown
rogarding the float forms dealt with in this report:

le Two of the pointed-step forms, models 6l-A wnd 73,
have lower water resistance and lower aerodynamic drag than
the transverse-step forms, models 41-D and 41-E.

2. The fairing of the pointed step had only a small
effect on the water resistance and aerodynanic drag.

3« The bow of model 73-A will be the most seaworthy
in rough water but it has high aerodynamic drag. The bow
oif nodols 61l-A and 73 will be more seaworthy than the blurff
forn of models 41-D and 41-E.

Langley lMenorial Aeronautical Laboratory,
National Advisory Committec for Acronautics
bangley Field, Va., May 4, 1938.
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TABLE I

OFFSETS FOR N.A.C.A. MODEL 41-D SINGLE FLOAT (INCHES)

Dis- Distance from base line Half-breadth
tance
Station|from | Keel |Bl B2 (B3 (B4 |BS WLl |WL2 |WL3 [WL4 | Deck
F.P. 1.00%(2,00(3.00(4.00 |5.00 |Chine |Deck |Chine|8.57°| 6.86|5.14 (3,43 |radius
F.P. 0 | 2.50 2.50(2.50 | tang
to
F.P,
1/4 1.07| 5.62|4.16 |3.39 3.18(1.36|2.56 0.27(1.95| 2.7
1/2 2.15| 6.82|5.40 |4.42(3.87 3.78(1.00(3.42 128 3.49
1 4.30( 8.23(6.97 |5.96(5.19(4.82 4.79| .59(4.36 0.86(3.11 4,36
1-1/2 | 6.45 9.05|7.97 |7.00|6.23|5.73 5.57| .35(4.87 |0.43 |2.17 4.87
2 8.60| 9.55/8.57 |7.71/6.99]6.44/6.19| 6.18| .22|5.21 |1,00 |3.21 5.21
3 12.90|10.07|9.29 |8.55|7.92(7.39|7.06| 7.01| .07|5.64 |1.97 5.64
4 17.20/10.26(9.62 [9.00(8.43|7.94(7.59| 7.49| .02|5.86 |2.75 5.86
5 21.50 10329 9.76 |9.23|8.72|8.24|7.86| 7.73| 0 |[5.97 |3.32 5.97
6 25.80| 4
to 10.29| < >|8.34(7.95| 7.81 6.00 6.00
10F |43.00
104 [43.00| 9.36|< 6.44
13 46.32/18.89| < 6.02f § [5.90 5,90
11-1/2 |50.16||8.35| < »| 5.59| 0 [5.66 5.66
12 54.00|y 7.82| < —»>| 5.26| .01|5.25 5.25
12-1/2 |57.84| 7.28| < ~| 4.98| .04(a.72 4.72
13 61.68| 6.83|< >| 4.86| .15(4.05 4.05
13-1/2 |65.52| 6.51 >| 4.92| .31(3.27 3.27
14 69.36| 6.34 »| 5.18| .54(2.39 2.39
¥ 6.30 5.48
15 .71(1.69 1.69
A [72.07| 5.44 >| 4.62
A
16 74.61) 4,90 | < >| 4.41| .97|1.00 1.00
A.P. |76.53| 4.49 4,49 0.56
Rad,
ADDITIONAL OFFSETS FOR MODEL 41-E
18 74,61| 6.35|< ~| 5,86 1.00
A.P. |[76.53| 6.43|< >| 6.22 .44

@nistance from center line (plane of symmetry) to buttock (B).
bDiatnnce from base line to water line (WL).




N.A.C.A. Technical Note Wo. 656 Table 2

TABLE II

OFFSETS FOR N.A.C.A. MODEL 61-A SINGLE FLOAT (INCHES)

Dis- Distance from base line Balf-breadths
tance
Station | from |Keel | Bl B2 |B3 (B4 |B5 |Main Upper|Deck | Main |Upper|WLl |WL2 |WL3 |WL4 |WL5 | Deck
P 1,002 2.00{3.00{4.00(5.00 |chine|Cove| chine chine (chine|2.57°(6.83(5.14(3.43(1.71 [radius
& cove
F.P. 017 1.7 1.7 o 2
@
1.03 |-2.12 u
a 1.00(4.43 | 2,79 | 2.23 2.0 .76 2.04 0.49|1.76 o
=
.52 [1.10|2.49 g.
b 3.00/6.36 | 4.74 | 3.74]|3.29 3.20 35 | 3.25| 0.71)2.51|2.54 S‘
«2 | J75]|31.69 2
1/2 5.15/7.60 | 6.21 | 5.13(4.41 4.13 13| 3.99 0.52(1,98(3.90(3.11 2}
5 ¢ 7.30|8.46 | 7.27 | 6.23(5.46|5.01 4£.94 .03 4,51 1.,37(3.58|4.38(3.55 | 4.40
1-1/2 9.45|9.08 | 8,00 | 7.07|6.30(5.79 5.62 0 4,91 0,46|2.25|4,91(4.7€|2.97 | 4.43
A
2 11,60|2.55 | 8.57 | 7.71|6.99/6.44/6.19| 6.18 5.21 1,00(3.21|5,21|5.10|4.29 4
3 15.90(10.07 { 9.29 ( 8.55(7.92(7.39(7.06| 7.01 5.64 1.97
4 20.2000.26 | 9.62 | 9.00|8.43|7.94|7.59| 7.4S 5.86 2.75
5 24,50010.29 | 9.76 | 9.23(8,72(8.24|7.86| 7.73 5,97 3.32
6 2g.80| | 8.347,95| 7.91/4.43| 4.43 6.00
A A}
7 33.10 < 7.81|4.47 5.90| 6.00
v
8 37.40 7.95| 7.86(4.69 5.46| 6.00
v \%
9 41,70 <t 8.34 8.10(5.12| 4.43 4.57| 5.99
10 46,00 - >| 8.73|5,79| 4.47 3.20| 5.90
11 50,30 < > 9.64/6.70| 4.61 1.33| 5.63
F 10.29 | <« >[10.19|7.25
11-1/2 4.70 .20| 5.44
A | 52.45|7.35 |< =
A
12 54,60 - > 4.81 5.20
12 58.90 >| 5.09| 0 4.64 4,43
.20 | .69|1.65 3.97|3.80|3.05
14 63.20 = 5.41|0.03 3.97
)
+39 |1,17|3.56 3.20(2.97(2.37 +
@
15 67.50 ~( 5.78( .13 3.21 <0
o
.75 12.95 2.32|2.09(1.67 H
2
16 71.80 < &) 6,197 89 2.37 g-
2,09 1.34/2.17] 95| B
[}
17 76.10 o 6.64| .81 1.46
.57
A.P. |80.40(7.35 [<- —>( 7,35 Rad,

@Digtance from center line (plane of symmetry) to buttock (B). PDistance from base line to water line (WL).
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TABLE

III

OFFSETS FOR N.A.C.A. MODEL 73 SINGLE FLOAT (INCHES)

Table 3

Dis- Distance from base line Half-breadths
Sta- tance
tion | from |Keel | Bl B2 | B3 | B4 | BS (Main |Cove |Upper|Deck |Main | WL1 |WLZ2 |WL3 |WL4 (WL5 |Upper| Deck
b 1) 208 1.002(2.00|3.00(4.00|5.00 |chine chine chine |8.570|6.86| 5.14(3,43|1,71 |chine| radius
& cove
¥.B, 0 1.65 1.65 1.65| O
0.96 |1.94
a 1.00
4.45(2.85 | 2.27 2.23 466 2.15 0.53(1.85
.47 |1.,00|2.07 See
b 3.00 upper
6.28|4,72 | 3.77(3.32 3,24 .29 | 3.48 0.68|2,65(2,75 offsets
«20 .59|1.31|2.83
1/2 5.18
7.64|6.14 | 5.13|4.49|4.21 4.19 .12 4.2¢ 0.47|1.99|4.16 (3.37
1 7.20| 8.50(7.17 |6.18|5.51]5.10 4,99 .03 | 4.86 1.30|3.84 4,43
1-1/2 | 9.45| 9.11|7.96 |7.03|6.32|5.85|5.66| 5.65 0 | 5.26| 0.45|2.21
A
& 11.60| 9.55|8.55 | 7.68(6.97|6.47(6.23| 6.20 5:55 .9713.21
3 15.90(10.06/9.31 | 8.57(7.92|7.39(7.08| 7.03 5.87| 2.00
4 20.20 (10,24 9.06|8.47|7.97|7.64| 7.52 5.98| 2.83
) 24,50 |10,29|<———>(8.76|8.26 |7.88| 7.75 6.00| 3.38
6 28.80 < >|8.34|7.95| 7.81| 7.56 6.00| 3.53 6.00
A A A
” 33,10 < > 1 \l/ 7.81 | 7.56 5.90 5.93(5.99
8 37.40 R \I/ 7.95(.7.84| 7.59 5.47 5.73|5.98
7.35
9 41,70
< >|8.34 2,06 | 7.81 4,64 5.33(5.94 6.00
7.63 |6.43
10 45,00
< >| 8.69| 8.44 | 4.43 3.27 4,67|5.78 5.99
6.63 |5.62
11 50,30
v >| 9.68 | 9.43 | 4.48 1.24 | 2.08(3.80|5.45 5,90
10.29 10,29 10,04
11-1/2 | 52.45
10.04(8.92 |7.99(7.09(6.21 [5.32 4.52 0 1.37|3.28(5.20 5.83
12 54.60 | 8.96 4,57 5.73
12-1/2| 56.75 | 8.19 >| 4.64 Bub?
13 58.90 | 7.71 |< > | 4.74 5.36 J
14 63.20 | 7.35| < 4,96 4,85| 4,43
.14 | .55(1.37(3.43
15 67.50 < >| 5.34 4,12(4.00 (3,27 | 4.12
See
.30 |1,05(3.20 upper
16 71.80 < >| 5.82 3.15(3.04 [2.47 | 3.15 [offsets
.65
19 76.10
< 6.41 1.94(1.84(1.51 | 1.94
2.7
17-1/2| 78,25 & s 6.77| O 1.20 (1,16 [1.00 | 1.20
0.57 0.57| Constant | 0,57
AP, | 80.40| 7.35 7.35 (Rad. Rad, |< s Rad.

8pistance from center line (plane of symmetry) to buttock (B).

PDigtance from base line to water line (WL).




TABLE IV

OFFSETS FOR BOW OF MODEL 73-A SINGLE FLOAT (INCHES)

Distance from base line Half-breadth

Sta- gﬁi:é Keel| BL | B2 | B3 | B4 | B5 §§i2§ Chine |Deck ;ﬁig& Oldums| B L ENG SHE O HWL 5 Deck
tion| from 1.00%|2,00|3.00{4.00|5.00| of of 8.57°16.86{5.,1413,43 |1,71 |radius

F.P. flat flat :

¥, Pa 0] 0«45 0.45 0,45 0

(a) 1.00{3.87(1.73 [1.09 1,07 | 107 O8] 2:22) 2.72 0.141.02} 4.11
(b) 3.00[6.19 (4,26 [3,03|2.41 2,23 2.23 | 2.23| J00| 3.84) 4,34 0.5011.61 h.43
1/2 | 5.15/7.61{5.93 | 4.68(3.87|3.L42(3.34|3.34 | 3.34 m L.64| 5.14 0.43[1.59 (3497 T

1 7+30{8.51{7.05 15.90/5.07 |4.52 |4.31|4e31 | 431 5.06| 5456 1.15]2.89
1-Y2 | 9.45)9.13|7.88 | 6.82|6.02|5.45(5.16|5.1% | 5.1k 5.31] 5.81|0,43 |1.,96(5.31

2 11.60{9.54 849 | 7.55(6477 [6422(5.90|5.8Y% | 5.84 5.ul| 5,94| .91 |2.86

3 15.90[10.04 [ 9.26 | &,52| 7.83| 7.28| 6,93 6.87 | 6.87 5450| 6.00|1,92

4 20,20[10.25 k—> 9.02[8,43|7.90|7.54 T.4l4 i 2.75 &

5 2&.50]0,29_<ftraight>_8.75 8.22(7.85 TelZ] 20 6.00{3.31 4,43
Offsets station 6 and aft same as those of model 73 (table III).

®Distance from center line (plane of symmetry) to buttock (B).
istance from base line to water line (WL) .
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Figs. 1,3,3
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Figure 1,- Lines of model 41-D and model 41-E. Model 41-A ‘(Navy Mark V) shown dotted.
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Figure 3.~ Lines of model 73.
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N.A.C.A., Technical Note No. 656 Fig. 6

Model 41-E; V=7,3 f.p.s.; T=4,4°

} : ;s 1 i

Model 73; V=8.2 f.p.s.;T=4,5°

Figure 6.~ Photographs of models free to trim at about 8 f.p.s.
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Model 41-E;

Model 61-A; V=9.2 f.p.s.;T=4,7°

Model 73; V=10.2 f.p.s.;T=4.4°

Figure 7.- Photographs of models free to trim at about 10 f.p.=.




Fig. 8

Model 41-D; V=11,9 f.p.s.;T="7.1°

Model 41-E; V=12,4 £.p.s.; T=6.7°

Model 73; V=12.3 f.p.s,; T=4.4°

Figure 8.- Photographs of models free to trim at about 12 f.p.s,




Model 73; V=19.2 f.p.s.;T=8,4°

Figure 9.~ Photographs of models free to trim at about 185f.p.8.




v=19.8 f.p.s. T=8.4°

Pigure 10,- Photographs of model 73-A free to trim.
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Figs. 15,16
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draft coefficients. T = 15°.
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