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SUMMARY

Tests on the stability of a large scale model of the Shetland R 1L/40
hull bottom were required to indicate the stability of the full scale Tlying
boat and for comparison with the tank model resulis, Theae teste have been
mede at M.AE.E, ona 1 : 2.75 scale model hull, but the superstruchure and
the wing tip floats used in the tests were not models of il.0se of the
Shetland, although the wings were closely to scale.

The results show that the Shetland has a reasonable stability range at
329,000 1b. which decremses with movement of the C.G., use of fleps, ar with
an lncrease in welght, The tank model stabillty range is wider below
85 knots tut ie in agreement neer the teke-off speed, if the less severe
limlts are chosen. The Shetland etabllity range appesrs to be less than the
falred step Sunderlend ITI, However, the pilots at M.A.E.E. ere of the

opinlon that the Shetland is as good as the Sunderland III in normal
handling.

The Shetlend appears to be dirty st speeds below 55 knots and care will
be needed to avoid demege to the propellers and tailplane. A bouncing
?Orpoise is 11xely to occur in take-off if the Shetland is pulled off, or
if a big water disturbance 1s hit, and also in landing if the touch down
speed is too slow, Increase in weight accentuates dirtiness at low apecds
and increases the possibility of the bouncing porpolse occurring.

o tz;sts have also been made with the Shetlend tail unit and wing tip
oa .
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1. Introduction

Tests on the sbtability and water performesnce of a large scale model of
the Shetland (R 1u/uo) hull bottom were required to determine the stablilivy
characteristics of the full scale flying boat and to check the R.A.E, tank
results, Preliminary tests were made at the M,AF.E, on a 1 : 2.7 acale '
model hull attached to a Saro 37 superstructure, and the results are glven in
this report. Further tests have been made with the Shetland tail unat and
wing tip floats.

2. Range of investimation

Attitude, acceleration and stability charecteristics were measured in
steady runs and take-offs. The tests were made =t a weight of 5,700 1b, end
6,250 1b. which correspond respectively to 120,000 1b., and 130,000 1b. full
scale, Steady runs were done at 5,700 1b. with 00 flap and C.G. in normal,
forward and oft positions, and then with 15° flap and C.G. normal; toke~offs
at this weight were done with C.G. normal with 00 flap and 200 flap. Steady
rung and take-offs were done at 6,250 1b. with the C.G. normal and OC flap.

The general outlines of the Saro 37 with the lines of the Shetland hull
bottom are given in Fig. 1. The hull lines are similar in general layout
%o those of the falred step Sunderland (Mark III). The step fairing has =
fairing ratio of 5: 1, The different C.G. positions relative to the step
are given in Table 1 (A}, which also gives general aircraft data. C.G.
normal is at 30% M.A.C, and the forward and aft positions are at 25% end 35%
M.A.C. rcspectively, Table 1 (B) gives a general comparison of the large
model with the full scale Shetland also with the full gcale Sunderland, and
indicates that the model 1s very closely a scale model of the Shetland.

Attitude and acceleration were recorded by an R,A,E. two axils accelero-
meter and gyro piich recorder. The elevator angle was indicated by a two
way voltmeter on the pilet’s instrument boerdl. Speed in tekesoff has besn
obtained by integrating the acceleretion, making allowance for the initial
speed. Speed in steady runs has been derived from the indicated air speed
and measured wind speed. The position error which was applied in calculating
the epeed in steedy runs has been obtalned by taxying over a speed course.

3. Regultes and discussion

The results arc discussed under (1) steady runs, (2) take-offs. Tach
figure 1s plotted with the full ecale Shetland speed as base, and the attitudes
shown ere those relative to the Shetland hull datum, In the figures and
text, reference is made to the full scale weight only. The test results are
compared with the Shetland tank tests? and with the full scale falred step
Sunderland III, An index to the figures 18 glven before Fig. 1.

3.1 Steady runs

Steady runs were done at 120,000 1b. to find the nature of the stablility
and also the effect of C.G. bravel and of flaps on stability. Tests were made
at 130,000 1b. to investigate the stabllity at the higher overload. The peolnts
obtained in the eteady run tests for each condition sre shown in Flgs. 2 to 6.
Each figure shows the mean attitude curve for stick centwal end the intorpolated
stebility limits. Stick central corresponds to the stick held fixed with the
elevator angle zero, the flying boat being then free to trim in pitch, The
porpoising points are plotted at the mean attitude of the porpoise and details
of the porpolsing results are given in Tables 2 to 6. Every definite omcil~
lation in pitch recorded in the tests is shown in the tables whatever the
emplitude, unless the oscillation damped out, but the interpolated stabllity
limits are bhased on porpoising points of over 20 amplitude only.

Fig., 2 and Table 2 give the stesdy run results at 120,000 1b, for C.G.
normal with Oo flap, Fig. 2 (4) gives the steady run points, and Fig. 2 (B)
the mean curves of attitude for a range of stick positions, Three stability
limits have been found, the normal conventional upper and lower limits which
define the stability range, and a second upper limit which marks the incidence
of a bouncing porpoirse swluilar to that obtaincd on the faired step )
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Sunderland III3. The stability limits drawn in Fig. 2 suggest a reascnable
stable region over the whole speed range if the emall amplitude porpoising
is neglected as of no importance. The narrowest stability range 1s 5—0 at
68 kmots, the range increasing both below and above this speed. A% speeds
above 75 knots with the stack hard back {i.e. at high attitude) the bouncing
porpolee is experilenced and is rather vicious. It 18 however unlikely that
this would be encountersd unless the boat is deliberately pulled off or hite
a bad water disturbance.

The cffect cf moving the C.G. forward (Fig. 3, Table 3) is to raise the
lower limtt by 3“0 at 50 kmotie although 1t 1s little changed above 70 knots
end to raisge the normal upper limit beyond the practical range of attitudes
sttainable. The mean attitude stick central is alsc higher at the hump
because of the increase in porpoising; as the report on the Scionk shows,
porpoising in the lower reglion of ingtability tends to raise the mean
attitude, The bouncing porpoise is still found =zt high speeds and high
attitudes but is less likely to occur than in the C.G. normal case, for the
attitudes are higher. The gencrel result is a wider stable range above
€0 knots, but porpoising cannot be avolded over the hump speed range. The
porp01sing which occurs over the hump 1s not very important, unless damage
to the tailplane or propellers lg experienced, since 1t Wlll be damped out
quickly above 60 knots.

When the C.G. is moved aft from the normal positlon (ﬁlg. 4, Table 4)
the lower stability limit is raised about 1° at 50 knots but is little
changed above 70 knots. The upper stability limit is slightly lower at
55 knots. but is otherwise very similar to the C.G. normal limit, The
resultant stability Tand thorefore becomes narrower than for C.G. normal
below TO knots, decrcasing to l~ at 60 knots. This narrow renge is how-
ever very local in speed and any porpolsing, although of fairly high ampii-
tude, should be controlled quilckly above 60 Xnots. The bouncing porpoise
occurs at slightly lower attitudes at high speeds and 1g therefore more
llkely to occur then in the C.G. normal case.

The test results for 120,000 1b,, C.G. normal, with 130 flap are given
in Fig. 5 and Table 5.( )7 as’ compared with the 0o’ flap case, the lower
atebility limit is unaltered at 50 knots although it is 2° lower at 70 knots,
The upper limit 1s both lower over the whole speed range and extends down to
50 kmots. The goneral offect is to lower the running attitudes by 19, to
narrov the stabllity range by ahout 10 above T5 knots and reduce the stabil-
1ty renge between L5 and 65 Mmots to 15°, Porpoising in this range is
unlikely to be dangerous, but may cause damage to the tailplane and propellers.
The upper stability limit comes 80 low at 05 knots, that take~offs in which
the flap is lowered just before flying specd is reached, would be subject
to porpoising before the machine was sirborne and might p0531b1y cause damage
to the aircraft. The bouncing porpoise is unchanged.

The effect of changing the weight to 130,000 1b. (0C flap, C.G. normal)
is shown in Fig. 6. The lower stability 1limit is raised 1° &t 50 knots
slthough it is again lititle changed above 70 knots; +the upper limit is
generally lower by 29 at 80 knots and 1° at 70 knots; the nouncing porpoise
limit is ealsc lowered aboutb 1 The stability range is still guite falr
at take-off gpeeds but ig reduced to about 2° from 50 to 70 knots. The
lowering of the bouncing porpolse region increases the liabllity to porpolse
and may indicate a steady worsening of conditions es the weight increases.
Porpolsing at the lower speeds ls ageln not dengerous, except that at the
high weight there is more likelihocd of damage to the tallplane and
propellers,

v 5.2  Take-off reepults and comparigon with steady runs

All recorded take-offs were made with the C.G. in the normal position.
Rach take-off figure contains the appropriate steady run resulits drewn to
the same scale.

The take-offs made for a weight of 120,000 1b. and 0© flap (Fig. 7)
cover the whole range of elevator position available, and are 1n very good
sgreement with the sbesdy run reesults of Fig. 2. The low amplitude

IS 52171/1 2



porpoising neglected by the steady run limits occurs in the take-cffs but
never exceeds 29, The bounce porpoise is experienced, when the stick is
held half to fully back, just before take-off (above 90 knots) but should
not occur in a take-off with normal handling,

The take-offs with 20° flap (Fig. 8) do not cover the whole renge of
attitude available, but within the attitude range measured they zgree very
well with the steady run results. The running attitudes are lowered by
ahout 1€ and the stable range decreased below 65 knots, when compared with
the 0° flap case. Congiderable spray was thrown up intc the propellers at
the lower spceds during porpoising.

Take-offs with C° flap at the overload welght of 130,000 1b, are shown
in Fig, 9. The stick positions indlicated in the figure only apply above
LO knots since the stick had to be held fully back at lower speeds to avold
excesslive damage to the propellers by spray. The results are again in very
good agreement with the steady run results, with respect to the porpolsing
of both ebove and telow 2° amplitude. The reduction of the stable range at
130,000 1b. is confirmed. The porpoising experienced between 45 and 65 knots
caused damage to tho propellers and tailplanc by water. With the stick half
back a viclous bouncing porpoise took place at 85 knots when the boat was
disturbed by a swell,

No landings were recorded but it was noticed that a bouncing porpoise
occured at 120,000 1lb. although It could be avolded without much difficulty.
At the overload welght there was a greater tendency to bounce porpolse,
Further tests will be made to conflrm these resulis,

3.5 Comparison with pilols! opinions

The general opinion of the pilots at M.AJEE, on the model over the
tested rangs of conditions was that it was quite satisfactory in take off
under all conditiong provided that the pilot 4id nothing ahnormal, They
were satisfied with the stability range which did not seem unduly narrow to
them even at the overload weight or with flaps down, because they felt that
they had a sufficilent margin of control and that the stability was very
good inside that range, The porpoieing ab speeds of 45 to 65 knobs, mostly
of less than 2° amplitude, was generally ignored; 1n the worst cases the
stick was usually held well back to avoid damage to the propellers. It was
reported that the bouncing porpolse, experienced at high speeds, wos
unpleasent end would occur if the stlck wag held well back, but this was
considored to be bad handling in take-off from the pilots! viewpolnt. Thay
algo thought that come trouble mlight occur in wrongly made landings but thils
wag aveideblc. They consldered that thoe model compared favourably with the
feired step Sundcrland III.

3.4 Comparison with the tank model result

The tank model take off et 120,000 1b. with Q0 flap is shown in Fig. 10.
Since the tank model C.G. lg slightly aft of C.G, normal on the large meodel,
the result 1s compared with the C.G. normel steady runs and take-offs in
Figs. 2 and 7 and the steady runs with C.G. aft in Flg. 4, all of which were
done at 120,000 1b. with 0° flap.

The tenk model stick central, free to trim, atiltude is 1° higher at
50 knots end 80 knots tut is 1° lower at Qo knots in comparison with the
steady runs in Fig. 2 (C.G. normal) . The take-offe in Fig. 7 agree wilth
thie comperison below 80 knobs; ab 80 knmots fthere is agreement with the
tank model, and above 80 knots the take-off attitudes are between the steady
rn results and those for the tank model, The lower limit below 60 knots
lies between those for C.G. normal and C.G. aft, belng nearer the latter.
Above 80 knots it is sbout 1° higher. The upper limit, however, is of
guite different form although the mean values are of the aame order. It
is concave downwerds instesd of upwards and is 20 high from 60 to 85 knots,
and then Jolns up with the lower limit at 90 knots giving no stable, range
above this speed, The alternative limit given ogrees fairly well with the
bouncing porpoise limite between 00 and 100 knots., No mention of a bounce
porpoise is made in the tank report.
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Generally the lower limit is in fair agreement, the upper limit is 2°
high except above 90 knots in the take-off region. The more severe limits
have not been found full scale so far, but may be bound up with the occurrence
of bouncing porpolse.

3.5 Comparison of the resulbts with the full scale faired step
"Sunderland” take-offs

Take~offs for the full scele Sunderlend with 1 in 6 step fairing are
shown in Fig. 11 for a weight of 49,000 1b. and O° flap., This weight corres-
ponds to 101,600 1b. on the Shetland for the seme beam loading (W/b5).

These take-offs have been used in the comparilson since theore are no sbablility
records for & higher woight on the Sunderlend.

The Shetland large scale model take-offs (Fig., 7) and the full scale
Sunderland teke-offs (Flg. 11) show that the Shetland is generally more
ungtable than the faired step Sunderland. The lower stability limit is
generally 1° lower but the form is very similar. The more violent por-
poising shown for the Sunderlend take-off with stick fully forward developed
because the stick remained forward until a much higher speed was reached than
in the corresponding Shetland teke-off. The upper limit for normal or
bouncing porpoise le outside the practical range of attitudes during
Sunderlend take-offs, The bouncing porpoise experienced in the Shetland
take-off has only been observed in Sunderland steady runs. The bouncing
porpoise is aleo only found in the Sunderland landings at the stalling speed,
and. then only occasicnally,

Table 1 (B) indicates that the Sunderlend et 56,000 1b. (%the highest
weight at which the performence of the Sunderland is well lmown) hasg lighter
wing and boam loadings than the Shetlend at 130,000 1b. The Sunderland
weight which corresponds to the same bcam loading condition as 130,000 1b. on
the Shetland is 63,800 1b., and at this welght 1t is thought that the
Sunderland might be more difficult to handle and 1t would be very dirty at
low gpeeds. The stability range of the Shetland decreases with increase of
weight and hence the Sunderland at 65,800 1b. might behave gimilarly to the
Shetland.

4. Conclusions,

The Shetland at 120,000 1b., C.G. normal, 0° flap, has a reasonable
_range of stability over the whole of the take-off speed range, if porpoising
of less then 2° amplitude 1o neglected. The range generally increszses from
%50 both above and bolow 68 ¥nots, bubt at high attitudes and high speeds &
bouncing porpoise may be encountered if the boat 1ls pulled off strongly, or
hits a water disturbance which leads to a high attitude.

Increase of weight to 130,000 1b,, and change of C.G, forward both raise
the lower stabllity limit considerably from 40 to T5 knots, but otherwise
leave it little affected. Change of C.G. aft raises the lower stabllity
limit slightly. ‘The lower limit is not greably affected by use of flaps.
Porpoising between 4O to 75 knots is not always avoidable but is not dangerous
and can soon be damped out, although damage might result to the propellers
end tallplane. It is advisable to hold the stick well back over the region
of the hump epeed.

The upper limlt consiste of two parts corresponding 4o normal and
bouncing porpoising. The attitude of the latter is lowered with increase
in welght and it may therefore become more troublesome 1f the weight ls-
increased further. The normal upper limit dissppears from the praciicable
range of attitude for C.G. forward, 1s unchanged for C.G. aft, but is lower
end extends to lower speeds with 15° flap and at 130,000 1b., With the C.G.
aft et 120,000 1b., and C.G. normal at 130,000 1b., the stability range from
45 to 65 knots ie only l%o but again the porpolsing is not dangerous, except
for possible damage to the propellers and tallplane, and can easily be
controlied at higher speeds.
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No landings have been measured but 1t seems that the bouncing porpoise
may be encountered at low landing speeds, the frequency of occurronce
increasing wilth increase in weight. Further tests will bo made when the
aircraft is again available.

In the opinion of the pilots who have flown the ailrcraft at M,A.E,E, the
Shetland is as good as the Sunderland 1IIT under condltlons of normel hanlling,

The steblility range from tank results for C.G. normal, 0° flap and
120,000 1b. is wilder below 85 knots (dus to the upper limlt being 2° higher),
tut is about the seme at higher speeds 1f the lees severe limite are chosen,
The severe limits, which show no stability above 85 knots, are not found full
scale; they may be bound up with the occurrence of the dbouncing porpolse wlth
large disturbances although no bounclng porpoise was menbioned in the tank
results.

The Shetland at 120,000 1b. is less stable than the falrcd step
Sunderland at 49,000 1b. This difference is specially marked in the
bouncing porpoise end normsl upper stability limits, both of which do not
appear In Sunderland take-offs and have only been obscrved in steady runs.
The Shetland has 9 narrower stabllity range at the hump for the overload
weight and this is likely to lead to more damage to the propellers and
tailplane. Below the hump sgpeed the Shetland at 130,000 1lb, 1s very dirty
and llable to suffer damage to the propellers. In the practical taue-off
condltions for the two aircraft the Shetland 1s not as good as the
Sunderland III perticularly at low speeds, at the hump speed and near the
take-of'f speed.

5. Further developments

Further tests® have been made on the Sarc 37 with the Shetland toll unit
and wing tip floats to confirm the stabillity resulis. It is susgesied that
further tests be made in the tenk with an increase in beam of 6¥ full scale,
which would gilve the Shetland at 130,000 1b. a beam loading equel to that
of the Sunderland III at 56,000 1b., Model tests of the effect of 12" and
18" (full scale) Increase in beam are also recommended.
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Table 1 (A)

General particulars of Saro 7 with Shetlend bottom

1, Wings 2, Tallplane
Area/gross 340 8q.Tt. Total area 43,2 5q.fb.
Span 50 ft. Span 15,5 £+,
Moan Chord 6.8 ft. Elevator area
Aspect ratio T.35 (including taba) 10.7 sq.f%,
Aerodynamic Chord to Elevator movement 219 up
R.14/40 hull datum 69 11 209 govm
Flaps H.P. slobtted 20% wing chord
Flap semi span i1 %,
Flap angle - fully out 489
3. Propellers Fixed pitch, two blade k. Engine L4 Pobjoy Wiagara ITI
wooden propeliers.
Diameter 6.5 £t. 88 B,E.P. at 3300 r.p.m.
Blade chord at 0.7 85 B.H.P, at 3135 r.r.m.
radius 5.98 ina. (for take-ofrf)
Blade angle at 0.7 Gear ratio 0.468
radius 28.1°
Large Mcdel Full Seale
5. Hull
Overall length b1 P4, 6.75 ins. 110 ft.
Beanm L £4. 6.28 ins. 12 £t. 6 ing,
fngle of forebody to hull datum 20 3B 20 =gy
(R.14/140)
Scale 1/2.75 1
6. Losde at which tegts were performed 5,700 1b. 120,000 1b.
6,250 1b. 1%0,000 1%,
C.G. normal diptant forward of
step along hull datum 1 f%. 8.11 ins. L ft. 7.3 ins.
C.G forwerd 2 ft. 0.55 ing, 5 ft. 7.5 ins
C.G. aft 1 £t. 3.67 ins. 3 £%. 7.1 ins.
Tank model C.G. h ft. 1.8 ins,
Sunderland C.G. on Shetland scale 3 4. 9.9 ins,
Corregponding speeds based on
Froude's Law ¥ knots 2,75 V kmots
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Table 1 (3)

Compariscn of Large Model and Full Scale Shetland

and Fuil Scale Sunderland IIT

Large Full scale
Unit model ng‘;'tigﬁée Sunderlend
Shetland III
Beam (b) . b5 12.5 9.8
Wing Area S gg.Tt. 340 2618 1650
Span %, 50 150.4 112.7
Scale (based on beam) 1/2.75 1 1/1-275-
Overload weight (W) 1b. 6,250 130,000 | 56,000
Wing loading (W/S) 1b./ 18.4 49.7 33.1
8q.ft.
Wing loading sealed up to
full scale Shetlsnd 50.6 Lg.7 42.3
Beam loading W/1b2 1b./ 66.6 66.6 59.5
¢.ft,

Corresponding welght to give

Shetland W/b3 6,250 130,000 | 63,800
Corresponding wing loading

for Shetland W/ b3 50.6 45,7 48,2
Height of C.G. above step

(perp. hull datum) ', 5.8 16,0 11.8

- ditto - Scaled up to

Shetland %, 15.95 16.0 15.1
Water clearance of propellers

at rest (approx.) ft. 2.35 6.4 1.8

- ditbo - Scaled up to

Shetland \ ft. 6.46 6.4 6.1
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Table 2

Details of porpoising points

Steady runs: C.G. Normal Weight 120,000 l1b. Flap_QS
Water Water
speed Mean 1i- speed Mean bmpli-
imots i‘;ig?m wrtituge | toge imots | SUICE laptitude | tude
fa1l | P degrees degrees full posiuion degrees degrees
scale acale
6h.2 1/3rd 3.9, k.1 43,2 Fally 4.9 4.0
forward Torward
66.3 " 2.5 3.3 47.5 ! 5.4 Tk
66.7 " 3.3 3.9 57.0 " L.6 6.6
78.7 " 2.5 2.0 68.2 " 5.3 2.3
80.8 " 1.4 2,2 71.2 " 3.0 7.0
84.5 " 1.5 2.5 75.5 " 2.2 0.7
40.5 |3 forward| 5.2 1.5 75.5 . 2,0 b7
43.3 " 4.9 6.5 42.0 % pack 8.2 1.3
46,3 " k.6 4.6 4148 " 8.1 1.5
k7.9 " L.2 3.7 69.0 " 7.2 2.6
56.3 " 3.5 L3 78.7 4 6.6 3,1
61.% " 2.9 3.4 48.8 2/3rds 8.9 1.2
hack
61.7 g 2.7 2,3 65.0 “ 8.1 1.3
63.% " 2.2 1.2 51.7 Fully 7.5 3.4
back
66.0 . L.l 4.5 69.7 " 9.0 4.6
69.3 " 2,7 2.5 72.5 " 9.0 L.7
69.3 " 2.4 3.0 78.2 " 8.7 5.9
bounce
69.% " 2.6 3.4 79.0 L back 8.5 k.1
bounice
87.7 " 2.2 1.4 86.3 " 8.5 6.7
bounce
85.3 Fully 7.3 4,2
back bounce
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Table 3

Details of porpoising points

Details of porpoising points

Steady Buna: C.G. aft,

Steady runs: C.G. Forward. Weight 120,000 1b, Flap 0°
Water Water
gpeed R Mean Ampli- apeed . Mean Ampli~
Knots izigfon attitude | tude Knobs ig;gf&n attitude | tude
Tyl P degroes degrees full P degrees |degrees
acale scale
39.% | Central 8.1 1.2 72.3% 1/3rd 3,2 3,1
forwerd
46.8 " 8.7 2.6 72.3 " 2.6 1.5
br.2 " 7.0 5.4 8.8 " 2.5 2.5
48.3 8 10.1 4.9 83.7 Z forward | 1.7 3.4
55.3 " 7.0 5.6 €1.7 Fully 3L 7.0
forward
57.2 " 9.2 2.4 87.0 Fully 9.8 8.0
hack bounce
58.% K 7.1 1.2 85.0 " 8.5 4.0
bounce
59‘5 " 508 1.6 95.7 " 7‘2 9-0
bounce
L
Table 4

Weight 120,000 1b, Flap 0°

Water Water
gspeed . 4 Mean Ampli- speed . Mean Ampli-
knots iZigggn attitude tude knots pizizgon attitude tude
fuii P doegrees |degrees- fuli degreeg | degrees
acale gcale
Lz, | Central 7.7 2.3 47.8 % back 9.5 0.8
W7.0 " 7.3 1.9 58.7 " 8.8 2.3
53.3 " 6.8 1.9 £2,0 " 8.2 2.0
54.2 " 7.3 2.6 62,3 " 8.L 2,2
55.7 " 7.3 1.9 66,7 " 7.2 1.6
7L1.8 " 2,7 1.1 58.8 Tully 8.0 5,0
back
86.8 " 4.0 2.1 60.7 " 9.5 1.9
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Table  (continued)

Water Water M prpli
gpeed . Mean Ampli- gpeed R ear -
knots | SYICE apiitude | tude knots St%gf attrtude| tude
pall  [POSLPION | qorrcen | degreesi| full POBLUION | dogrees | degrees
scale acale
55.8 |3 Forward| 6.4 1.8 62.5 Fully 9.2 1.8
Back
60.3 " 5.4 1.0 70.5 " 8.5 1.5
68.7 L 3.9 1,6 73.3 " 8.6 5.2
79.8 " 2.4 1.7 67.8 " 9.6 5.2
bounce
55,6 | maly | 4.1 5.% 76.7 " 10,2 3.0
Forward bounce
60.3 " 5.6 6.5 82.3 " 8,2 2.5
bounce
68.% " 3.2 5.1 85.3 " Tk 4.2
bounce
69.3 " 2.6 3.0 88.0 " 6.2 5.1
bounce
Th.2 " 2.1 bl
Table 5

Detaile of porpoising pointe

Steady runs: C.G. Normal Weight: 120,000 1b. Flap 15°
Water Water
gpeed Mean Ampli- gpeed Mean Ampli-
knots St%g? attitude tude knots i:iggon attitudd tude
full [POSIBIOR 4o orees degrees full P degrees | degrees
seale gcale
§7.0 | Central | 6.4 b.b 58.8 1/3rd 4,0 4.6

forward
48.0 " 5.8 5.6 65.3 " 1.9 2.6
48,3 " 6.4 2.9 68.8 " 1.k 3.3
50.0 " 4.7 7.9 Th.C " 1.5 3.3
55.3 " 5.9 2,6 43.0 % Back 6.7 3.6
57.8 i 3.4 2.0 85.0 " 5.4 1.0
59.2 " 3.6 1.2 89.7 " L.5 2.2
60.5 " b7 b.6 51.0 Fully TT 5.1
Forward
63,0 " k.9 4.5 62,0 " 6.8 2.1
49,8 1/3rd 5.% 7.9 77.2 " 7.1 7.0
forward bounce
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Table 6

Details of porpolsing points

Steady runs: C.G. Vormal Weight 130,000 1b, Flap 0°
Water Water
speed . Mean Ltmpli- || speed . Mean Ampll-
knots SLlok ol atbitude | tude || kmots | joijvion | ettitude| tude
full P degrees degreee || full degrees |degrees
scalo gcale
b3,7 Central 6.1 4.3 75.8 | % Forward | 1.3 1.1
50.7 " 6.1 2.2 81.7 " C.h 2.7
50,7 " 6.1 2.2 65.7 Fally %.6 8.0
forward
50.7 " 5.6 2.2 65.7 . 2.8 3.6
52'0 " 5014' h-o5 95.8 " l.h- 2-0
52.8 " 5.2 bk 46.7 1/8th 7.5 2.%
back
54,8 y 5.6 3.7 37.3 1/ Wth 7.8 3.9
back
55,0 " 6.3 3,3 85.7 |+ Back 7.2 4.0
bounce
38.2 " 3.9 2.8 45.7 Fully 8.6 1.5
back
67.0 " L.% 1.8 55.0 " 7.7 1.5
7.2 " 3.k 1.0 67.3 " 6.0 3,0
8e,2 " 09 1.9 72.0 " 6.5 1.0
52.8 % Forwerd 4.8 5.1 77.0 " 5.9 0.7
82.0 " 0.8 2.1 85.9 " he3 2.7
96.0 " 1.0 0.7 4.2 ! 8.0 L.7
‘bounce
60,0 % Forwerd 4.0 5.4 82.3 " T3 5.0
bounce
65.0 y 4.0 3,6 86.8 " 5.8 3.0
hounce
61.8 y 2.2 b1 85.3 4 5.7 5.0
bounce
DS 52171/1 11




Index to Figures

Full scale {Saro welght] Test | Flap| C.G.
welght Figures
1b. 1b.
12,000 5,700 s,R.| 0° | Wormal | 2
" oo Forward| 3
" 0 APt | 4
" 159 Formal | 5
7,0, 0° | Normal | 7
" 20° | Normal { 8
130, 000 6,250 S.R.| 0° | Normel | 6
T.0.} 0° Normal | 9
120, 000 T.0.| 0° | Normal |10 Tank Model
49, 000 7,0.| 0° | Normasl |11 Full Scale Sunderland ITI
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