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THE EFFECT OF A TATLORED AFTERBODY ON STABILITY AND SFPRAY
CHARACTERISTICS WITH TEST DATA ON MODEL J

by
D. M, Ridlard, A.F.ReroSoy GeI., MecheE.

SUMMARY

The effects of a tailored afterbody on longitudinal stability, spray,
directional stability amd elevator effectiveness are deduced from the results
of tests on two models of length/beam ratio 11, which were alike in every respect
except that of afterbody shape; one afterbody was of standard form and the
other was tailored, )

It was found that teiloring the afterbody considerably improved
stability characteristics, both longitudinal and directionaly improved spray
characteristics and slightly impaired elevator effectiveness.

The detailed test results for the tailored afterbody model are also
included and discussed,
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1o INTRODUCTION

This report is in two main sections; the first desls solely with
the results of tests on the stability and spray characteristics of Model J,
which is one of the series of models detailed in Reference 1, a list of which
is given in Teble I, while in the second these results are compared with those
for Model A ( the basic model of the series) to determine quantitatively the
effects of a tailored afterbody on the hydrodynamic stability end spray
characteristics of a high length/beam ratio hull,

2. THE STABILITY AND SPRAY CHARACTERISTICS OF MODEL J

The tests performed on Model J included the determination of
longitudinal stability limits at Cp = 2.25 and 2,75 without slipstream and
of the spray characteristics at thefe values of Cp_, and an assessment of
directional stability for Cp, = 2.75 with the model constrained in roll.

The techniques used in the tésts and the presentation of results, together
with the ressons for using them, are considered in References 1 and 2, though
a brief summary is given below.

Figures are included showing the limits and there are a number of
subsidiary diagrams, Where possible results have been presented non-
dimensionally and curves for Model A have been included to facilitate comparison.

241 Déscription of Model

Model J has a length/beam ratio of 11 (the forebody being 6 beams in
length and the afterbody 5 beams), an afterbody to forebody keel angle of 6°. a
straight transverse step with a step depth of 0.15 beams end a tailored afterbody;
it has no forebody warp and no step fairing. Full details are given in
Reference 1 of considerations affecting the general design of the modelssbut
hull lines and photographs of model J are given in Figures 1 and 2 respectively,
while hydrodynemic and serodynsmic data are given in Tables IT and IIT.

Model J was designed with the object of assessing the benefit, if
any, to be obtained by applying the design procedure ("tailoring") laid down
in Reference 1L to the afterbody of a hull of high length/beam ratio.
Briefly, this procedure consists of determining the wake shape behind the
forebody for a number of representative speed-attitude combinations (high and
low attitudes at low, medium and high planing speeds), selecting the case with
the least afterbody-wake clearance, end choosing an afterbody deadrise angle
at each station such that the verticel separation of the keel and the wake is

.4536 greeker than that of the wake and any other portion of the planing bottom at
that station. The deadrise angles so obtained are then used as a basis for
an afterbody with a smooth deadrise angle distribution, that resulting for
Model J being shown in Figure 3 together with the standard afterbody desdrise
angle distribution of Model A.

2.2+ Description of Tests

2-2.1.G’eneral
All tests were made with one C,G, position, no slipstream,
zero flap and at steady spgeds only. The pitching moment of inertia of
the model was 23,90 1b.ft.2 in all longitudinal stability tests,
2.2.2.Lift
Lift runs were made at constant speed with the model clear of
the water, over a range of attitudes with m= 0°, and the effect of elevator
was determined at five attitudes. The resulting curves aregiven in Figure L.

242¢3.Longitudinal Stability

Longitudinal stability tests were made by towing the model
from the wing tips on the lateral axis through the centre of gravity, the model

/ being



-5-

being free in pitch end heave. The valwe of the elevator setting was selected
before each run, and the model towed at constant speed, The angle of trim

was noted in the steady condition, end if the model proved stable at the speed
selected it was given nose-down disturbances to determine whether instability
could be induced, the amount of disturbance given to cause instability being in
the range 0-14°. Stability limits were built up by these methods, the disturbed
limits representing the worst possible case. Tests were carried out with Cp =
2425 and 2.75 and the corresponding trim curves and stability limits are given
in Figures 5 - 8. The limits for the different values of Cp are plotted
together for comparison on a C, base in Figure 9, which inclules the correspond-

ing curves for Model A, Figures 10 and 11 show load coefficient curves calculated
from the 1ift and trim curves.

When steady porpoising occurred, either with or without disturbance,
the amplitude was noted, amplitude for this purpose being defined as the differ=
ence between the maximum and minimum trims attained in the oscillations These
amplitudes are plotted in Figures 12 and 13, for the various cases concerned,

Z2.2.4.Spray and Wake Formmation

Photographs were taken of the spray, from three different
positions, over a range of speeds and with elevators set at -8°, A number
of these photographs are reproduced in Figures 16 to 19. They have been
used to defermine the projections of the spray envelopes on the plane of symmetry
of the model at the different values of Cp_, and these projections are plotted
together with those for Model A in Figure 80. This method of plotting differs
from that originally proposed (Reference 1) but is felt to be more realistic.
The absence of projections orthogonal to these, which cannot be obtained from
the photographs is not serious since the photographs enable the positions of the
spray blisters to be judged qualitatively, and in any case the curves are
intended f or comparison purposes rather than for absolute measurements, It
should be noted that in plotting the projections velocity spray has in general
been ignored. )

In addition to the spray photographs, photographs of the
wake region were taken from two different positions and are reproduced in
Figures 14 and 15. These photographs covered a range of speeds and elevator
settings, the combinations being selected to give the maximum possible variation
of wake formation and position relative to the afterbody in the stable planing
region.

2.2+.5.Directional Stability

In the directional stability tests, the model was pivoted
universally at the C.G., and then separately constrained in roll so that it
was free in pitch, yaw and heave, The roll constraint was introduced after
it had been ascertained on a previous model (Reference 3) that it had no
appreciable effect on directional stabilitys The model was towed from the
C.G. ard moments to yaw the model were applied by meens of strings attached to
the wing tips and in the same horizontal plene as the C.G.

Steady speed runs were mede with elevators set at O and - 4
degrees, the model being yawed up to at most 18 degrees and the values of yaw
giving equilibrium determined by the operator by assessment of the direction of
the resulting hydrodynamic moment on the model, The occurrence of very high
drag forces at large angles of y2w at high speeds made it impossible to investigate
some regions. The elevator setting of zero degrses chosen initially was
changed to =4 Acgrees sbout halfway through the tests in an attempt to reduce the
porpoising induced by yawing the model with the gero degree setting. Apart from
the reduction of porpoising, this elevator change should have negligible effect
on the directional stability characteristics of the model (Reference 3). The
value of CA, in these tests was 2.75 and the resulting stability diagram is
given together with the corresponding diagram for Model A in Figure 21 As it
had been previously found (Reference 5) that load changes have little effect on
directional stability it was not considered necessary to investigate directional
characteristics at both values of CAo'
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Similar tests with breaker strips fitted were not carried out
on this model, as it has been found that their effect is only to remove the
outer lines of equilibrium at the higher speeds (Reference 1).

2,2,6, Elevator Effectiveness

Curves of elevator effectiveness calculated from the longitudinal
stability diagrams are given in Figures 22 and 23, The final curves of mean
elevator effectiveness are compared with those for Model A in Figures 25,

24 3¢ Discussion of Results

The 1lift curves (Figure l;.) do not vary substantially from those for
the basic model, with which identical wing and teil units were used, but both
the elevator and attitude ranges have been extended to correspond to the large
trim ranges of which this model is capables The small but rather sharp change
in slope of the lift curves occurring about agx = 7° is probably due to the high
deadrise afterbody.

‘The longitudinal stability of the model is fairly good. In the
undisturbed case at Cp, = 2.25 (FPigure 5,) , although a stable take-off path is
available, there is a region of low amplitude porpoising Jjust above hump speed
which, while not classified as instability by the definitionused for these tests1,
indicates that a small increase in load would produce an unstable band there.
This in fact has happened at Cp, = 2.75 (Figure 7), but the instability is
found only over a narrow speed band and should not therefore cause much trouble
during take-off. At each weight a wide stable trim range is available over most
of the planing range of speeds and the region of upper limit instability is so
small as to be negligible in a practical case.

The effect of disturbance (Figures 6 and 8) is to produce a vertical
band of instability across the take-off path at the lower weight, and to widen
the existing hand at the higher weight:i In both cases the high speed ends
of the lower limits are raised slightly, but the upper limit unstable regions
are unaltered and stability generally, though worse than in the undisturbed
case, still remains reasonable, Porpoising emplitudes (Figures 12 and 13)
are increased by disturbance, but not greatly as they are already large in
the undisturbed case, and, following the application of suitable disturbances
in the high speed, lower limit region, the model leaves the water during each
porpoising cycle.

The effect of the increased load on stability is to cause a general
deterioration. The stability limits, both undisturbed and disturbed g‘igure 9),
are moved bodily up the speed scale by about one unit of Cys while hump trim,
which is high initially, is increased by approximately one degree; trim in
general is raised by about one degree, but the character of the trim curves
remains unchanged. Porpoising amplitudes, both undisturbed and disturbed, show
a marked increase with increase in weight.

The load coefficient curves of Figures 10 and 411 can be used to estimate
flying speeds, but it should be noted that,no allowance for ground effect has
been made in them.

Photographs of flow in the weke (Figures 14 and 15) are included to show
the position of the afterbody relative to the weke in representative positions in the
undisturbed stable planing region so that its associstion with upper limit undis-
turbed stability in particular, and disturbed stability in general, can be investiga-
ted., It may be recalled that the aim of the tailored afterbody design technique is
to ensure good afterbody wventilation, thereby eliminating, to a large extent,
instability which is directly attributable to poor ventilation. For this to happen
there must be adequate clearance between the afterbody chines and trough walls so
thet the inflowing air suffers no impedance. This is obtained with the present
design as can be seen in Figure 44(d) which illustretes a high speed, high attitude
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configuration, stable both with and without disturbance, at Cp, = 2.25, in a region
vhere upper linit instability might vell be expecteds The rear step is immersed,
but aprrt from the rearmost 7 beam thc chines are well clear, Similar remerks may
be applied to Figure 15(d) which is for a comparable configuration at Cip = 2.75.
ilthough the attitude here is lower then in the prcvious case the aft step is planing
and, as befor., chinc cleasrance is adequate.

On examining the remaining photographs of Figure 14 it can be seen
that in (a) and (b) the afterbodies e re planing while in (c) and (e) they are
clear, From the relevent stability diesgrem, (&) and (c) are stable following
the application of a disturbance, while (b) and 23) are unstable, the latter
violently so. On this basis therefore there is no relationship between the
planing of the afterbody end disturbed instability. Similar remarks can be
applied to the remaining photographs for the higher weight case in Figure 15.
Here only (c) remains stable after the application of a disturbance and only
in (a) is the afterbody planing.

Two main conclusions may be drawn fraom the photographs as a whole,
The first is that the afterbody chines are in every case well clear of the
trough wall, so ventilation from this source should be adequate, and the second
is that all chine wetting is confined to within % beam of the aft step, so that
as far as the planing range of speeds is concerned, the chines forward of this
point could be faired, thereby further improving the ventilation. It may be
remarked that in the present case the chine clearance may be excessive., This
will in no way affect the conclusions drawn with respect to the tailored afterbody.
but in a specific design it will clearly be sdvantageous to keep afterbody dead=-
rises as small as possible in order to maintain meximum afterbody volume.

Figures 16 - 19 show the spray fomation at two weights with one
elevator setting (n= - 8°), mainly over the displacement range of speeds, The
spray characteristics of this model are acceptable at the lower weight; velocity
spray strikes the undersurface of the mainplane at C, = 3.63 end 4.09 while the
tailplene is, for practical purposes, at all times clear, The increase in
weight however, causes a rapid deteriorstion; heavier velocity spray, and
occasionally main spray, hits the wing undersurface over a greater speed range
than at the lower weight and the tailplane is affected by broken spray from
the afterbody. This exaggerated afterbody spray occurs at both loadings et
about Cy, = 3 and can be clearly seen in Figures 16 and 18. It is met over a
very limited speed range, however, and should not be significant from the design
point of view., The effect of weight change on both main spray and afterbody
spray is shown clearly in Figure 20, in which the projectionsof the spray
envelopes on the plene of symmetry of the model are plotted,

Details of the interpretation of the directional stability diagram
(Figure 21) have alresdy been given in Reference 1, and only a few additional
remarks will be mede here. The directional stability of Model J appears to be
very good. Apart from the short speed range just above Cy = 3 where unstable
equilibrium is met and where the maximum inherent yew angle is limited to 3
degrees, it should be easy to control this hull fom directionally from Cy =
2,6 upwerds. In particular, the absolute inherent stability at hump speed (Cy =
4+5) should be noted. In the high speed region only very small moments were
necessary to initiate or curtail a yaw and on several occasions when the nominal
limit in yaw for the test was exceeded, only moderate restraining moments were
necessary.

The diagrams of elevator effectiveness (Figures 22, 23 and 25) show

that with increase of 1oad there is a decrease in effectiveness which is almost
independent of speed within t he range covered,

3. THE EFTECTS OF A TAILORED AFTERBODY ON STABILITY AND SPRAY CHARACTERISTICS

3¢1. General

In this section of the report the test results for Model J already
considered are compared with similar results for the basic model of the series,
Model A, A detailed account of the tests on Model A is given in Reference 3, but
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the main results are incorporated in the relevant figures of the present report.
The two models were identical except in respect of the afterbody deadrise angle
distributions and these ere compsred in Figure 3; it is seen that large increases
in deadrise result from the application of the afterbody tailoring technique.

~ The same test methods were employed consistently throughout the
investigation and they are discussed fully, together with the presentation of
results, in References 1 and 2; a resumé of the details has already been given
in Section 2 of this report. All the tests now under consideration were made
with zero flap, no slipstreasm, oneCaG, position end, except for the directional
stability assessment, 2t the two beam loadings Cp_ = 2475 and 2,25; directional
tests were made only at Cp, = 2.75. =

3.2, Longitudinal Stability

The effects of a tailored afterbody on the longitudinal stability
limits are shown in Figure 9 where both undisturbed and disturbed limits for
Models A and J are compared, In the undisturbed case at both loadings, tailor=-
ing the afterbody has resulted in a considerable increase in the available
stable planing region; this improvement has been brought about in each case
‘primerily by the reduction and movement to higher speeds -and attitudes of the
upper limit unstable region. Higher attitudes are attained generally and in
particular, the lower limits for Model J extend to higher attitudes; at CAp = 225
maximum lower critical trim has been raised by 2 degrees, while at Cp_ = 2,75
the low speed neck of instability is similarly raised by about 2 degrees.

The effect of load change on the undisturbed limits is only modified
slightly by the tailored afterbody, the general form of each set of limits
remaining unchanged at each weight. The raising of the lower limit with increase
of weight is reduced slightly by tailoring and the upper limit, while being
found at higher speeds as in the basic model case, is not raised by weight increase.

In the disturbed case the results of tailoring the afterbody are very
similar in detail to those of the undisturbed case; the improvement is much
greater however, with theaveilable stable planing region being almost doubled,
The general relationships between the two sets of limits are the same from weight
to weight end it is clear that the effects of load chenges are unaltered by the
tailored afterbody.

As the improvement or increase in the steble planing region obtained
by tailoring the afterbody is grester in the disturbed than in the undisturbed
cases, it follows that the resistence of the model to disturbance has been
greatly increased i.e. the general level of critical disturbances has been
raised (Reference 15). Examinetion of Figure Ab) indicatesthat this effect is
greatest at high attitudes, being progressively reduced with decrcase of attitude,
until it becomes negligible in the high speed, lower limit regions.

An explanation of disturbed instability in terms of therbody suctions
has been offered by Gott and upheld by recent experience 15, 16, Accepting

this it follows that, as some disturbed instability is still obtained with the
tailored afterbody, there must remain some regions of afterbody suction i.e. the
design technique is not quite correct or it has been inadequately applied. In
view of the gains obtained and on general physical ground, there is no reason for
suspecting the technique, so the application must be at fault. An obvious

source of suction on Model J is the transverse veriical step, the space

jmmediately behind which is nomelly & low pressure region. If this step were
stresmlined or ducted and all afterbody suctions were thereby alleviated, one

might expect complete elimination of disturbed instebility. The effects of such
modifications on upper limit umdisturbed instebility could hardly be detrimental
and, as with the present tailored afterbody only negligible upper limit instability
is met, the issue is of secondary importance. In any practical design incorporat-
ing a tailored afterbody, then, the main step should be either streamlined or
ducted. .

During the tests just considered the pitching moments of inertia of
Models A and J were 22.90 and 23.90 1b.fte2 respectively. By the conclusions
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of Reference 2, moment of inertia increases of up to 4LO% have no appreciable
effect on the limits, so the difference in moment of inertia values does not
affect the foregoing discussion.

The effects of a tailored afterbody on trim are illustrated in
Figure 24, where trim curves forn= OO, which have been taken as typical, are
compared, At both loadings there is an increase in trim in the static float-
ing condition of 1%9, which value increases over the displacement range of
speeds, becoming 2° at the hump, and the curves tend to run Jjust below those
for the unmodified afterbody in the planing speed range. This positioning of
the tailared afterbody trim curves below those of the standard af'terbody is
general over the planing speed ronge of trims, the effect being slightly greater
at the higher weight than at the lower, and is what one would expect following
a relief of suctions in the tailored afterbody case.

Amplitudes of porpoising (Figures 12 and 13 and Refercnce 3) are not
materially affected in the undisturbed case at either weight by tailaring the
afterbody; in the disturbed case, however, tailoring reduces amplitudes
slightly at the lower weight and increases them at the higher weight.

3,3, Wake formation

Consideration has alreadv been given in Section 2 to the photographs
of flow in the wake behind the tailored afterbody. 4 re-examination of these
photographs in conjunction with the corresponding ones for the basic model
gives a general quantitative impression of the amount of wmke=-chine clearance,
which is considerable, actually obtained by applying the tailoring technique
to an afterbody. Detailed comparison is only possible in isolated cases
because of the representative nature of the photographs and little more is to
be learned from this source,

Selre S pray

The efiects of a tailored afterbody on Spray are shovm at both load-
ings in Figure 20, At Cpo = 2,25 the projections for both models are continuous
and show that in each case the main plancs were more oOr less clear of spray.

At positive values of Cyx however, in which region the spray envelope corresponds
to low displacement speeds, the curve for the tailored afterbody model is well
below that for the basic model, indicating a useful reduction in maximum spray
height in the vicinity of the propeller plane; at higher speeds there is neg-
ligible difference between the spray profiles, The pecculiar afterbody spray
formation of Model J, which occurs at both weights, has been mentioned in
Section 2,3 and should not be significant becausc of its short duration during
take-off or landing. At the highor loading, Cag = 2,75, the improvement in low
speed spray characteristics obtained with the tailored afterbody is verified and
appears to be unchanged in magnitude, The gencral deterioration due to the
weight increase is obvious in that the profiles are now discontinuous, indicat-
ing that mein spray or heavy velocity spray struck the mainplane,

The improvement in spra;’ characteristics obtained with the tailared
afterbody follows directly from the consequent increased attitudes at a given
elevator setting, There will be minor changes in draught, but these should
only have a small effect on spray. The movement backward of the spray origin,
at a given speed, with the increcase in attitude can be seen when comparing the
individual spray photographs and is considerable at Cy = 3 and 4 at both weights.

3,5, Directional Stability

Directional stability diagrams for the two models are comparsd in
Figure 21, It can be seen 4hat tailoring the afterbody has resulted in a
considerable overall iwprovement in directiomal characteristics, .t pre-hump
speeds, where attitudes are high and a slight yaw could cause wing dropping,
Model J is inherently stable and it is at these speeds that the greatest
improvement over the basic model is obtained. At the higher speeds both hull
forms should be easgily controllable at small angles of yaw but, whereas the basic
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model shows & violent tendency to increase yaw when the eqilibrium line is
exceeded, the reverse is true of the tailored afterbody model; the unstable
equilibrium line of the basic model has been recplaced by a line of weak stable
equilibrium and the tailored hull in consequence should be controllable at angles
ognggw in exocss of 109  Such a characteristic would be most useful in cross wind
1 1NgSe

3.6. Elevator Effectiveness

The effects of a tailored afterbody on nean elevator effectiveness
are shown in Figure 25. At the lower loading the curve for Model J lies below
that for the basic model and the separation increases with speed, though at no
time is it great; at the higher loading there is little practical difference
between the two models. Perhaps the most significant effect that tailoring the
afterbody has on elevator effectiveness is the reduction, about one third, in
the effect of of load change,

4. CONCLUSIONS

The results of the present investigation show that considerable geins
in hydrodynamic stability and sprey characteristics are obtained by applying the
tailoring design technique to the afterbody of a high length/beam ratio flying
boat hull, The detailed effects of tailoring the afterbody (but not the main
step) are

(i) to increase maximum lower critical trim and slightly reduce the speed
at which it occurs,

(ii) to increase trim generally and, in particular, to increase hump trim
and the maximum trim availeble with normal elevators,

(iii) to raise the upper undisturbed stability limit while at the same time
reducing the extent of the upper unstable region,

(iv) to slightly reduce the effect of load on the position of the lower
stability limit,

(v) to increase resistance to disturbance,

(vi) to increase disturbed amplitudes of porpoising at high loadings and
to slightly decrease them at the low loadings,

(vii) to move the spray origin backwards, giving rise to improved spray
cheracteristics (associated with (ii)),

(viii) to improve considerably directional qualities from high displacement
speeds upwards and

(ix) toreduce the effect of load on elevator effectiveness,

The effects listed above are, except where otherwise indicated,
independent of load.

| The tailored afterbody design technique has been probed efficacious in

the case of a high length/beam ratio hull by the present tests, but in a prectical

. design case the application of the technique should include the modification of
main step and chines. The main step should be considered in conjunction with
the afterbody; it should be faired so ss to induce a suitable airflow under the

- afterbody, or ducted amd have an independent air supply. The afterbody chines '
are unwetted except near the rear step, so they could be faired and this would not
only further aid afterbody ventilation but would reduce aerodynamic drag. Finally,
the afterbody deadrise angles should be sufficient but not excessive as useful
afterbody volume would be lost thereby.
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Cy longitudinal spray coefficient = */b
¥ ' lateral spray coefficient = ¥/b
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v velocity
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TABLE I

Models for hydrodynamic stability tests

odel Forebody Afterbody | Afterbody-forebody Step To determine
oA warp length keel angle form effect of
degrees beams degrees
per beam
5 6 Forebody
B 5 warp
C 8 5
D Y L 6 . Afterbody
> § length
A 0 6 0 & ng
. g2
E 0 7 6 2 n
F 0 9 6 g3
8
o B
G 0 > b 2: r%,’ Afterbody
A 5 6 o o angle
P
H 0 5 8 =R
A 5 6 Tailored
J 0 5 6 afterbody
A 0 5 6
B 4 5 6
£ o 7 o Interaction
H 0 5 8 of
parameters
K b 5 8
L 4 7 6
0] 7 8
N 4 ¢ 8

/ TABLE II
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T. I

MODEL J
HYDRODYNAMIC DATA

Beam at step (D) . 0al475"

Length of forebody (6b) 2,8501

Length of afterbody ( 5b) 24 375"
Forebody deadrise at step 25°

Forebody warp ( per besam) 0°

Afterbody form tailored (See Figure 3

for afterbody deadrise
angle distribution,)

Afterbody angle 6°
Pitching moment of inertia 23,90 1b.ft.2
/ TABLE III
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TABIE III
Model Aerodynamic data

Mainplane

Section
. Gross area
Span
| S.M.C.
Aspect ratio
Dihedral
on 30% spar axis

Sweepback
Wing setting (root chord to hull datum)

Tailplane
Section
Gross area
Span
Total elevator area

Tailplane setting (root ehord to hull datum)

Section
Gross aresa
Height
General
% C.G. position
distance forward of step point
distance above step point
® 1 chord point S.M.C.
distance forward of step point
distance above step point
¥ 7ajl artm (C.G. to hinge axis)

¥ Height of teilplane root chord L.E. above hull crown

Gottingen 436 (mod.)

6485 8q. fte
.27 £t

1409 ft.

575

3° o

4° o*

£° 90

ReA.F. 30 (mod.)
1433 sqe fta
2,16 ft.
0.72 sqe fte

2° ot

R.A.F. 30
0.80 SQe <.

1.14 f't.

0.237 fte

0.731 ft.

0,277 ft.
1.015 fte
3¢1 f'te

0,72 fte

® These distances are measured either parallel to or normal

to the hull datume.
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Defense Technical Information Center (DTIC)
8725 John J. Kingman Road, Suit 0944

Fort Belvoir, VA 22060-6218

US.A.

AD#: AD090784
Date of Search: 8 December 2008

Record Summary: DSIR 23/24143
Title: High length/beam ratio seaplane hulls with high beam loadings: pt 14
(MAEE/F/RES/249)
Availability Open Document, Open Description, Normal Closure before FOI Act: 30 years
Former reference (Department) ARC 18306
Held by The National Archives, Kew

This document is now available at the National Archives, Kew, Surrey, United
Kingdom.

DTIC has checked the National Archives Catalogue website
(http://www.nationalarchives.gov.uk) and found the document is available and
releasable to the public.

Access to UK public records is governed by statute, namely the Public
Records Act, 1958, and the Public Records Act, 1967.

The document has been released under the 30 year rule.

(The vast majority of records selected for permanent preservation are made
available to the public when they are 30 years old. This is commonly referred
to as the 30 year rule and was established by the Public Records Act of
1967).

This document may be treated as UNLIMITED.



