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SUMMKMARTY

In this report arc developed methods for the reduction of ssaplane
take-off distonces to standerd conditions of weight, wind and ambient temperature.
The expressions deraived ~re appliceble to the waterborme run and to the sirborne

run up to the 50 foot hoight point. The methods may be applied to take-off with
simulated engine failure,

The theoreticnl results arc in good ngreement with measurements made
on reciprocuting engined sosplomes of 9000 1b. and 78,000 1b, weight for winds
up to 20 knots, woight chenges of 20% and a temperature range of 2 to 32
degrecs Ca

However the general application of the correéctions should be limited
to temp.r~ture chunges of less than 40 C, woight changes of less than 10% and
wind chonges of less thon 10 knots. These ranges should be adequate for the
majority of £lizht trials conducted in orc location.
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1. INTRODUCTION

The correction teo standard conditions, of seaplane take-off distances
to 50 foot height presents problems not entirely covered by the cetsblished
methods for landplanes, At present, corrections are utilised for the unstick
distance which have been developed over o number of years., Some of these have
boen confirmed only for flying boats having power/weight ratios, and wing and
hull losdangs low compered with existing and future aircraft.

During the course of an extensiwe series of tests to investigate the
sirworthiness problems of contemporary flying boats, considersble information was
collected on the effect of such parameters as wind speed, take~off speed, weight
and atmospheric temperature on take-off Jistance,

In this rceport the results from these tests are compered with
corrcetions developed speeciellly for the meeplane, Although the report
demonstrates good agreement between measurement and theory over the following
ranges of parsmeters,

wind 5 « 20 knots,
weight 805 to 1007 of meximum,

temperstwe 2 -~ 32 degrees C,

its pramery function is not to provide expressions which are generally va=lid
over these ranges but to provide a means of correcting measurcments in any one
location to the standord conditions sppropriste to that location e,g. in the
United Kingdom, to temperate standard,

2, DESCRIPTION OF ATRCRAFT

The sircraft utilised for the experimental work was a production
Seaford, converted to the profile of & civil Solent (Figure 1).

The ll of this seaplone is representative of flying boat design
practice in the 194,0-1950 era, but its forcbody length/beam ratio of 3,36 is
somewhet lcas that that normally employed at the present time, (1553),

The cngines are Hercules Mk.19, (reciprocating) giving & nominal
powsr of 1,700 h,p. for sca level take -off,

L fow results were available from 2 much smaller seaplane, the
Sealand {weight 9,100 1b,) and these have been included to chock the applica-
bility of the corrccetion over as wide a range of size as poasible,

Details of both aircroft are given in Tzbles 1 and 2,

3, R.ICGE OF TESTS AND TEST TRCHNICUE

The following renges of parameters were investigated,

£a3 woight, 60,000 to 78,000 ib.,

b) tfemperaturc, 2 deg, to 32 deg. Centigrade, the latter being
obinined in a scries -f sub~tropical trials in the Suez Cansl Zone,

Ec; wind specd, 4-22 lkmots,

d) clirb ewey spesd, 90-108 knots,

a) weaight 8,200 to 9,000 1b,,
wind speed 5 to 10 knots,

/A consistent
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A consistent take-off ftechnique was employed throughout the tests,
&t the start of take-off', the aircraft was held into wind with engines idling;
the throttles werc then opened as quickly as pogsible, and unstick from the
water achicved at the spscified indicated airspeed. No elevator or iram tab
positions were specified, but examination of roprescntative attitude curves
showed that the variation of attitude hetween tzke-of[s was remsrkably small,

After unstick , the aircraft was accelerated an level flight to the
specified climbing speed, and then climbed awsy to 50 foot heaght keeping the
climb specd constant, Carc was taken to avoid an artaficial rate of climb by
] zooming",

Ocecasional deviations from this technique ocecurred during the
accelerating airborne run, vhen the aircraft was allowed to climb ingtead of
beaing flown parallel to the water surface, and during the actual climb eway,
vhen the climb specds tended to wander from the specified constant value.
However, with practlcc, pilots became adept at elaminating these errors,

4 fow tests (those wath the high wind speed of 22 knots on the
Solent) were done in which the aircraft was allowed to acceleratc steadily
throughout clirk, the &im beang to orrive at the 50 foot height at a pre-
determined air speed,

b, IIETRMENT INSTALLATICN

L,i, Internal

puantitics being measurcd within the aircraft were recorded on a
singlc automatic dhserver, using a Bell Howell A.L camera operating at b frames
per sccond (Figure 2). Details of the instruments recorded are given in
Lppendix T,

A1l instrumente were calibrated at antervels throughout the trials
and checked in situ before cach day's vork,

L.2, Txternal

Take-off distonces were mecasured by means of an optical method, using
an P47 and a modificd Bell Howell A4 comers., Braefly this metho@ employs o
cameres, situated ot cither end of & measured bosc line, The cameras are
synchronised manually, and rccord the bearing of the alraroft throughout the
take-off run, A simple graphiosl plot from the recorded bearing gives the required
teke~of f run, The baose lines “rere specinlly swrveyed for these tests,

Wind speed was recorded during each take-off by a hand held vane
type anemometer operated from a marine craft situsted near the toke-off pnth,

Outside air temperature and pressure were measured on thoe airaraflt,
and werc checked asgainst the rcadings of a ncarby meteorolopical office,

Humidaty was obteined from the meteorologlceal office,

5.  CORRECTION FORMULAR

b.1. Waterborns run

The problem of rcducing the seaplane water run to standard conditions
ig siwiler to that for the landplane, with the added complication of the
voriation of water resistance with lozd, speed ond attaitude, Therefore, the
derivation of surtable cxpressions for the seaplane has becen attempted in a
gimilor fashion to that for the landplane, utilising in particular the methods
demonstrated in Reference 4, The basis of these methods rests on the assumption
that in a landplanc ground run, the accelorstion falls off as the square of the

/specd



speed, =znd thet therefore, _

[\
a
where r= 1- _E.....,
Qg
2t = Jlongitudingl accelerotion at any instant during the

waterborne run,
Ut = water speed at the sume instant,

s = longitudinal accelerstion at the start of the waterborne
run,

U = unstick speed,

Hence, all the relevant reduction formulae cen be expressed in terms
of a mean acceleration %,, Which applies to a mean velocity U'b/ /2

Novr arases the questicn of the vnlidity of epplying this assumption to
the scaplene, Examinstion of a large nuwsber of accelerction records from seaplanes
varying in weight between 9,000 and 80,000 1b, shows that a typical acceleration
curve is of the form given in Figure 3, i.e, apart from a region at low speed,
the sceeleration is nearly constant, Thore are variations from this typilcal
curve, depending on keel attitude during teke-off, hull lines, ete,, but the
fundamental shape ia generally of the form shovm,

This form of acceleration curve im:lies that the mean accelerotion
exlsts at any speed in the planing rcgron, i,e, ofter the speed corresponding
10 maximum resistance, but to keep in step with landpline corrcctions all mean
acceleration eorrcctions are referred to a velocity of 0,7 U.. This assumption
is also very convenient for reducing the corplication of soverel of the
correction formilac,

With thesc assumptions, the equation of motion moy be written

ag = Tn -Pn -%a 2
g w W W' )
where a = longitudinal accsloration,
T = total engine thrust,
D = air resistance,
R = water resistance,
W = mean take~off weight,
m rcferg to mean conditions i,e. at 0.70¢

and the relationship betwesen the waterborne run X and oy, is

/where
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where ¥ excess thrust at mean speed,

it

and F ) o, 5,

e p——

g

These expressions are only strictly correct if the forward velocaty
at the stort of the waterborne run is zero, Ilost seaplenes hove a taxying
velocity while the engines are idling, amounting to about 5% of the take-off
speed, The error involved in ignoring the initaal speed will be of the order
of 4%, Considering the usual order of the corrections to be applied, this
small additional error moy be neglected,

A11 the later correctiong are bascd on these expresaions.

5,1.1 Corrections for wind speed snd unstick speed

These are considered together since they sre of the some form. The
effect of wind on waterborne distence ig twofold,

(1) The water speed at unstick 1s reduced - assuming the pilot
lecves the water ot constant T,A.5.

(ii) '"he mean water resistonce is reduced owang to the reduced water-
borne load at a given water specd.
2 p

Jones congidered the wind corroction in Refercnee 2 and deduced
from measurements on scoplancs of that tame (1934) thet changes in resistonce
due to wind could be ignored, i,e, that the lonritudinal acceleration would be
the seme with and without the presence of wind,

Jones obtained an exprossion of the form

Xs = Xa. 6.
(1 - Yy ) 2
Vs
where Xg = waterborne run in zero wind,
Xq' = measured waterborme run,
Vig = truc zir specd at unstick under standard
conditions,
Vs = wind spoed,

This may be written

2
X5 = Vg 7
X, U’b2
where V. = truc air speed ot unstick,
Uy = wator speed at unstick,

The validity of Jones' neglcet of the effect of wind on resistance
has been re-examined in the light of scceleration measurcments made in the
present investigation and the conclusion ig thob for seaplanes havaing wing
loadings of 30~50 1b/sq. foct ond groater, the cffect on ncoeleration is

/negligible
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negligible., Tor seaplanes of wing loadings of the order of 20 ~ 30 1b/sq,foot
the effect iz such that for wind correctionz of grester than 10 f.p.s, the
effect of wind on resistance may be appreciable, Unfortunately no simple
analytical expression could be evolved for this part of the wind corrcction and
such aircraft will have to be consizdered individually,

With this qualification Jones' exprcssion may be accepted.

Standard unstick distances for scaplancs are usually gquoted in
terms of a standard T,A.S,, and in zero wand 1,e, in terms of a standord water
apeed at unstick, This being so, the correections for wand and unstick speed
can be combined to give a simple correction

2
X ( g, 8.
g = {_58
Xa Uta
wnere
X = waterborne Jdistance,
Uy = water speed at unstick

end a and s refer to measured and stondard conditlons respectively.

F.1.2, Weight corrcction

The weight corrcction has been applicd at constant spesed. This
agssumes that in zero wind, the unstick weter speed for the tro weights being
considered is the seme, IF they are not, then the speed correction of para.
5.1.1, must ke applied, Deteils of the weight corrcetion are gaven in
Appendix II. The final expression as,

™
Xy Weu By .
X, W, Fns

where
X = Waterborne distonce
W = Adrcraf't welight

b
m

i

Mean excess thrust during waterborne run
and & and s refer 4o mensurced and stonderd conditiorsrespectively,

Of these quantities, X, Vg and W, are known; ¥ may be deduced
from the measurements made (cof, Appendix II). The problem is to determine
F 5. the excess thrust under standard conditlons, Fms mey be obtained from
Foo by making the following assumpiions.

(a) At the mean specd, the 1oad on the water 1s cqual to half
of the total weight. This implics that the attituwc of the
aircraft remaing constont between the mean speed and the unstick
specd, Exomination of a large number of typicel toke-off runs
confirma that this is a reasonable assumption,

(b) The effect of the change in air dreg due to weight chenge
ig negligible compared with the choange in woter drag.

{c) The coefficient Ei docs not chenge with weight, (£ is the

A
waterborne load).

/(b} and (e)
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(b) and (c) arc admitted to be sweeping acsumpbions and their
only justification at prosent is that corrcetions of the right order ave
ochtained by making thom (Fagures? and 8)., The problem is thot the variation
of water rcsistance with weight is not casily expressible analyticelly and one
is faced with cither a rigorously Justifisble but cuboersome corrcction or an
easily applied corrcction based on some oversimplification, i/ith these
agsumptions a simple cxpression may be deduced (Appendix II) for the change in
water resistance with weight,viz:

SR = ;3_) Wy - W, 10,
AT IR >

wonter resistance
1oad on water

—

&
at the mern woterhorne spced,
It

To apply this expression some value has to he deduced for(.{g 1:*1 This my
be cbtained from tank teste on the hull or similar hulls or from generalised
data, see for exemple, Ref,h., A typlcal wvalue is C,17,

where (R) is the ratio
m

Knowing the chonge in resistance &R, F, follows from the expression

F me.

ms
ard knowing F__, Xg moy be deduced from equntion 9.

5.1.3. Corrcetions for stmospherie temporature and pressure

Temperature and prossure effects on teke-off appear primarily
as alterations 1n thrust and rey be corrccted by substituting the appropriate
values of nett thrust in cguation 9, If OF is the chonge an thrust due to
temperature and prcssure changes then
Frg = Fpa + OF 12,
Combining this oxpression with cquation 11 gaves & totel corruction to nett
thrust for weight, temperoturc, and pressurc, of the form

Fms = Fma + SR+ 6F 13.

and the finsl corrcched woterborne distsace 1s given by

s = ¥ Fra ]
%o Uy oo+ BR + &F) b

5.2, Airborne Path

Corrcetions for the airborne path have been developed fully in
Reference 1. The main wodifications in this report have becn mede to render
the eppropriatc expressions more convenicnt for roubtine handiing.

5.2.1. Corrcectrons for speed and wind

These have boen combined as for the wator run tn give the expression,

2 2
Xes = (Ugs —Ugg)/28 + 50 15.
X om (Ugo2 = Up,2)/2g + 50

/ 5.2.2.
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5e 20 24  Correcticons for weight aad thrust

Corrections for weight and thrust, including the effect of
temperatuwrs, pressure and drag, mey be applied in one stage, using the

relation,
2 2 -1
Xes _ Vg &F / Uoa ~ Uta
i-g;—ﬁ;; 1+ .‘}Exca T_-’-EO 16,

where §F is the sum of the changes in effective thrust brought about by
changes in weight, temperature, pressure, etc, Evalualion of these is
discussed in detail zn Reference 1.

5 22 3»  Correction of airborne distance with engine failure

The correction methods developed for the all-engine airborne
distance may be applied equally to fthe airborme distance with simulated
engine failure, Considering the distances prior to and after failure, the
following relationships result:

Before failure

Correction for speed and wind,

2 2
Xes _ (Ugs” = Us®) 17

Xea, (Upa? - Ug,%)

Correction for weight and thrust,

= . 2 -1
e e [0, 8 g, /[ e )] 14
Zoa g, W, “°8 2g
Where Upy = speed relative to water at engiae failure.

After failure

Correction for speed and wind,

X_q,g - (U052 - Ufszj /2g + 50

19'
Lea (Uc:a2 - Ufaz) /25 + 50

Correction for weight and thrust,
2 2 -1
Zos Wy [ SF / [Uca - Upy
“2E = LB 14 e —_— s 20.
Xom W A Xon og + 50 o

0o COMPARTSON WITH MEASUREMENTS

Wherever possible, the corrections deraved in Sectica 5 and
Appendix II have been compared with resulis coveriag an apprecianle range
of the parameter concerned. This 1s a much more satisfactory method of
proving such expressions than relying entirely on their abality to reduce
the scatter of an uncorrected set of resulis,

/ 6L
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6.1. Waterborne distsonce

6,1.1, Correction for wind rnd swvocd

Figure L4 shows the variation of toke-off distance with unstick
specd at constant weighte of 61,000, 69,000 and 77,000 1b.

The theoretical corrcction ossuming that distance is proportional
to Ut2 follows the experimental points closely for 7,000> U 2= 5,000 i,e.

for o range of unstaick water spoceds of 70 to 8, knots, That this agrocment
iz becoming lcss close at values of Ug®~< 4,000 is indicoted by o smell number
of points for a weight of 69,000 lb, Thesc were obtained in wind specds>

20 knots and they suggest +that for winds of this order the formulae of the
present note are overcorrcoting,

Since the wind corrcetion assumed may be in sone doubt becouse of
the omission of the resistence conponent, the trke-off distances, corrccted to
& common truc airspeed at take-off, hove becn plotted ag inst wind speed in
Figure 5, Here agrin cgreament with the simple form is good up to 18 knots
wind speed, Results at 18 to 22 knots (Teble 2) show the esrrcetion to be
inaocurstc shbove 18 knots buy are not shom on Fipure 5 to avoid confusion
as they ore at 69,000 1b,

In Figurc 6 is plotted a corresponding dicgrom for the Sealond,
(wing locding 25 1b./ sq,foot), Here, the voriation of catimated and actunl
teke-of ff distonces with wind speed is similor, but there is a Adiscrepuncy of
sbout 8 per ccnt between the two., Apparently, the resistonce component of
the wind corrcction is beeoming apprecicble for scoplancs of this wing locding,
(see Seetion 5.1.1.).

6,1.2, Corrcctions for weight and thrust

The mecsurcd voriations of woterborne Aistance with weight 1n
temperate (ombient tempercture 10°C) ond sub-tropicel (rmbicnt tempersture 32°C)
conditions are given in Pigure 7.

In this figure cre plotted rlso the ecstimrted take-off distances at
78,000 1b, based on the messurced dastences at 61,000 1b, The estirctes ore
besed on the correction formulee of scchion 5.1.2, using o meon R of G,175.

This velue has besn deduced from the full scrle resigtance mcamﬁoments of
Reference 3,

Corresponding measurcd and cstimated Aistanco/weight vorietions for
the Senland are gaven in Figure 8, In the abscnce of measured valucs of R for

S
the Sealond, the Solent walue of 0,175 has been used, This should not be
greatly in error since the two hulls are of sgimiler shape cnd ore operating
at similor hydrodynomic loedings.

When the distances have been corrccted to the some woter speed at
unstick the variation of woterborne run with atmospheric temper-ture ia
primarily veriation with pover, Iigures 9 cnd 10 give the measured and egtimnted
distance/power veriations for weights of 77,000 smd 61,000 1b, The meosure
distenoes are the means of the individual points given in Figure 7.

Horsepowers ore the values mersurcd by the nirecraft's torquemeters
and propeller cfficicneics have been brsed on wand tunncl tests of o propeller
similor in form to those fitted on the Solent.

6,1.3. Comparison between corrcched and uncorrccted rosults

The effect of the normal veriations on measured toke-off performance
may be odbtraned by compering Figures 7 ond 11, InFigure 11 the sub-tropical
and temperate distnnces have been plotted as measured ond in Figure 7 the
corrections developed in this report have been applied to bring each set of
resulte to its mean v-lucs of power and toke-off speed,

/ 6.2,
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6.2, uirborme dastances

The demonstration of the agreement between the measured and estimated
variations of airborne distance with speed, weight, and thrust follows the same
pattern as thet for the waterborne diatanece,

Figures 12 and 13 show the cowbined veoriation with unatick speed,
clinb aspeed and wind speed,

Figure 14 shows the verzation with weaght and atmospheric termperature,
The estamrted distonce at 77,000 1b, is based on the measured dastence at
61,000 1b, &nd the corrceotion of ..ppendix IX. The change in nott accelerating
thrust hes been attributed entircly to o change in the drag due to 1ift,
agsuming Op to be proportional te weight.

This {igure also shows for general information, the effect of
differing climbeswoy speeds on the airborne dastance,

Finally, Figure 15 shows the uncorrccted cirborne distrnce results
for comparison with Figure 14, The figurvs for the oolent ot 69,000 1b. at
22 knots windspeed hove not been included because of the dufferent technigue
used ond unknown corrcetions for thes. hagh znd speeds, (Sce pera.b6.1.1.).

7. DISCUSSION

The expressions devceloped in this report are intended for smoll
corrections only, Thrt their ngreement with measured velues hos been demonstrated
by using relotively very large viraations in the appropriate poramoters is
intended only as proof of their usefulness for smell corrections i,c. for
correcting results mede in temperate conditions ot one nominal weight, to the
atonderd volue in iemperate conditions,

They mry be utiliscd to obisin rough preliminary estimetes of such
guantities as the increase in toke-off distance when the seaplane is operated
in tropical atmospheres but for an accurrte estimation 2 more detrarled enalysis
will be necessary, taking account of the non-guadraticveriation in cceelerntion
with speed in the rcgion of maximum water vresistance,

The mogt doubtful correction is that for weight, not only becsuse of
the assunptions made in devcloping it but also beageugse it involves the cstimation
of R -~ a factor not easily resolvable into a general form,

A
8, CONCLUSIONS

Expressions have been feveloped for weight, speed, érag end thrust
corrections to seaplane take-offs., These heve shown good agreement with
measured values over o much wider range of the appropriate veriables than is
normally encountered,

Use of the expressiong should be confined however to the following
renges of parometer

Temperature ¥ 10°C from the standzrd value
Wind T 10 knots from the standord value
Weaght Y 10 from the stonderd volue
The wind corrcction may be in error for seaplanes of wing loadinga less

than 30 /s q. foot though for wing loadings between 20 and 30 1b,/sq, foot the
orror in correction should not exceed 204,
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LIST OF SYMBOLS

Symbols
Force
D Alr Resistance 1b,
R Yater Resistance 1b,
W Aircraft Welght 1b.
T Gross Thrust 1b,
Nett Thrust 1b.
o Water Lift 1b,
L Adr Lift 1b.
Acceleration
a Forward Accelerstion
Speed
u Speed Relative to Weter Surface fepes.
True Air Speed TepsSs
V3 Equivslent Air Speed fapese
Y wWind Speed | g o -
Distance
X Distance feet
Subscriptsa.

Subscripts are used with these symbols to distinguish various

perts of the teke-off run

8 Refers to conditions during actual measurement

s Refers to standard conditions

m Refers to & mean condition usually defined in the text.

0 Refers to conditions at stort of waterborne run.

t Refers to conditions at unstick or during -the waterborne run,
o Refers to oondition at the soreen height (50 feet here) or

during the airborne psart of take-off,

Thus Vg is the T.A.S, at unstick.
Vit is the T.A,8, at mean conditions during the waterborne run.
Vo is the T.4,8, at soreen height.
Vi is the Tod.S. at mean conditions dwring the airborne rum.
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APFEMDIX T

INSTRUMENTAT ION

The following quantitiss were recorded in the sutomatic observer:-

Quantity

Method of leasurement

Range and Accuracy

Aerodynamic Controls

Aileron Forces,

angular move-

trimmer

positions.

)

)
Rudder g ments and
Elevator )}

Flap angle

Desynn system, Aileron and
elevator forces measured by
R.A.E. twin-axis control wheel
force recorder, fitted to the
second pilot's control colum

in lieu of wheel. Rudder force
measured by R.A.E, type pedal
force recordcrs.

Desgynn sngular movement

recorder, 25° ¥°
Airoraft Orientation
and Position
Pitch angle Indicated by microammeter from Range: Pitch - 50°
Anschutz horizontmutter elect- Roll - 90°
Roll angle ricel gyroscope. These readings| Accuracy:
were checked during the tests 20 during teke-off
by comparison with bubble. and landing manoeu-
inclinometers reading to 1/41C° vres. Correct to
over range of 8°, 1/6° in stcedy con-
dations.
Rate of yaw R.A.E, rate gyroscone with 10s 25 and 50 deg,
and roll desynn indicator. per sccond.
Direction Compass repeater from standard
R.A,F. distent reading compass. 360° 1°
Sideslip R.A.E., desynn vane rccorder. Range: % 30°,

Adrspeed E,A. 8.

(i) Pitot head and
static vent.

(ii) pitot in
venturi and
trailing static.

(iii) Pitot in
venturi and
static reservoir.

Low reading 4.3, L.

Acocuracys 41 knot.

/Altitude
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APPEMDIX I (Contd.)

Quantity Method of lMeasurement Range and Accuracy
Altitude (1) Kollsman sensitive aneroid] 10 feet.
altinmeter,

(1i) Redio altimeter Type AIF, Unreliable during
initial olinmb and
final approach.
Later abandonsd.

Acceleration
Longitudinal R.A.E. type 2=2 desymn =0e3 t0 +1.0g,
acceleration. accelerometer mounted rigidly Accuracy: 0.01g.
to the main spor near C. of G» Mot used in
Normal Eollsman visusl V.G, recorder. automatic observer.
ascceleration.

Engine Power

Torque

Engine speed

L Bristol type torquemeters
with steel capillary tubing
and Bourdon type gauges.

4 electric R.P.M. indicators.

0-800 1b.
P Sels

1 1b.

Miscellsaneous

Time

Fuel contents

Event lights

Alr temperature

3-seoond timer stopwatch.
Later replaced by master
contacter driving a Veeder
counter,

4 'gallons gone! indicators,

These operated by humsn obser-
ver to indicate events not
recorded elsewhere, c.g.
landing and take~off points,
srbitrary end of recording,
eto,

Balanoed bridge air thermo-
meter.

1/200 second,
Indicates cach
F~seconds By inter-
polation of film
frames accuracy = 1/20
second,

Water contact

Means of indicsting
the time of making
or breaking contact
with the water.

Meke =and bresk, electrical
cirocuit dependent on
external pressure on
diaphragm, between hull of
flying boat and water.

b—

used in automatic
observer and on
pilots, coaming
indication light.
Operationally
instantanious.

/ AEPENDIX IT
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LECENDIX T1T

DEVELOPMENT OF CORRECTICN FORMULAE

1, WATEREQORNE DISTANCE

1L 1, The effect of changes in weight, thrusi and drag

If we assume that the waterborne distance can be experessecd in
terms of mean values then:

2g Xta
where
Xita measured waterborne distance,
Wey, aircraft weight during run,
HETY water speced at unstick,
Frma mean excess thrust under conditions of test.

Assuming that the measured waterborne distances have been corrected to
the standard uwastick water speed, we may writc

Xs . Fma | Vs I 2
T, Tne W
where
g waterborne distance in standard conditions,
Frg mean cxcess thrust in standard condrtions,
Wg standard weight.

Now in Expression IL2,Xt,, Wa and Wy are kmovm and Fmp may be deduccd from
the test measurcments (Equation IL11). The problem is to derive an expression

for Fpe.

For alterations in thrust and air drag, Fpe may be deduced

dircetly from Fpy

1f the changes in thrust and drag are lknown or can be

cstimated, c. g changes in thrust owing to change in engine power with
anzicnt temperature and changes 1n air drag owing to the addition of

cxternal storcs.

Tc corrcet for alterations in weight, we make the following

assumptions.

W

(a) The mean waterborne load is S Lo the wing incidence remains

constant between mean specd, 0.7 Uy, and unstick speed, Us.

(b)

This is o clcsc approximation to the usual seaplane toke-cff
tochnique,.

The air drag variation with weight is small in compariscan
with the woter drag veriation.

The ratioc Water drag = R does not change with weight.
waterborne load ey

JIf
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If now the difference between the aircraft test weight and standard weight
is OW, and the corresponding change in drag is SR, we may write

AR =

sinilar hulls or from
Hence, knowlag R,

Frg =

(B.) . o
ry I,

Where AW 1s kndmn,(gy muist be deduced from tank tests on the hull or
m

generalised curves; see, for example, Reference 4.

Fog + R,

and the standard waterborne distance X5 follows from Equation IT 2.

2. AIRBORNE DISTANCE

2.1. The effect

of changes in unstick, climb and wind speeds

If Uy,
UC& =

Ya =

then

Xon =

Lo =
where

Oh

il

actual take-off water speed = (Vi - Vi),
actual clirb speed relative to the water,

actual ¢limb gredient and Upg, Upg, Yy are the
corresponding standard values,

2 2
1 Jea ~Ma . onoos, IL.
Yo | 28

2 .2
1 Yes” = U8 4 onocos 1y IL
Ts zg

50 feet normally

and assuning

Ya_""‘, Ts

-0

Wwo can vwrite

Yos
Xea

2. 2. The affect

2 2
(Yos = Uts }/2g + 50 TT.
(Uga? - Uga2)/2g + 50

of changes in thrust and weight

If Ty =

actual mean excess thrust durlng airborne distance.
standard mean excess thrust,
actual distance corrected to zero wind,

standard take-off distance,

i 2 2
Wy, (Uea” - Uta™) | 50
Fma - 28 _ II.
I’JS _(UCSZ - U-tsd> + 50 ™
Frg 2g

- - Sirite

3

e

e



Wirite Fiys

it

then Xca =

and XOS =

5wy =

I

and X_c_s
Xea

Fm + F)B‘;

) - 2 D
Wa L(Uca - Ugg ) + 50 —! 1. 8
Fra 2g _[

2 2 =

Vs 4 oF [(U‘JS - %5 ) 450 IT. 9
ms, 28 R

2 2
U -~ Uy ,
. f.@?..)... + 50 f‘.@.aﬁ. + 50:'
Yo 2g v &, Mo 2g
- s K 5
A2, g o e —il‘é(g + 50]

Zg _ . <8
E*(Ua)z/zg + 50] + & Lo
Wa II. 10.

| We/ha ~(Us)%/2g + 5ﬂ

Vs Ugs® = Utg® + 50

i o8

Z 2
EEEHF“WHEE_ + 501 + &I
L 26 o Zea

If X, bas been corrected for wind speed, take-off speed and

climb aspeed.

Ugs =

Ugg =

il

X
am_i-s-

X

Uca

Ute,
Wy

—

A

=1

57
1 + T"lr&

xm/ [(U :

g

1

s o]

11,11

where 8F includes the effect of changes in air drag, height,
Those sre discussed i1n detail in Reference 1.

temperature and weight,

/APPRIDIX 11T




20w

APPEITDIX IIT

SCHEME (F CAICULATTON FOR EEDUCTION OF
SEAPLANE TAKE-OFF DISTANCES TO_STANDARD CONDITIONS

1. MEASURED QUANTITIES

Waterborne distance Xtg

Jdrporne distance Xca
at

UnS‘blck Tb .!a Sn vta

Screen he lgh't T- e S vca
Wind speed Var
eight Tig

2., DERTVATION OF ST/NDLIKRD wiTERBORNE DIST/AICE

2.1. Correct Xtg to zero wind and standard T.A4 S. at unstick (Vig)

-
Xl = Fpa (S )
Vig - VW)

2.2, Correct X; to standard weight, drag and atmospheric conditions.

() EDstimate actual excess thrust

o= Vg Uta
ma Ny ———————
28 Lig
where Ugy = measured water speed at uns¥ick.

(b) Calculate change in water drag due to weight change.

Wy ~ W
Change in water drag = &R = % (_Ei_.é._iﬁ.)
R waber drag , and is estimated at a water speed of

O waterborne load
of 0.7 (Uts + U't:a)
2 »

Tank tests or generalised curves may be used for estimation
(Reference &4).

Then excess thrust corrected for weight 1s
Fo = Fpa + &R
(¢) Calculate the thrust changes due to atmospheric changes, etc.
AF - A (atmospheric change) + &P (air drag) + eeeesees
The standard excess thrust is then
Fpe = TFpg + IR + OF.

(&) Calculate the standard waterborne distance

e e

Is = Xz ("sy (Fma
() () /3. DERTVATION
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3,  IDERIVATICY OF OTWIDARD ATR30RNT, DISTANCE

3e%. Correct X, to zero wind, standard unstick T,A,5, and standard

clith Tod.S. &
2
X, = X (ch U'ts)/2g + 50
(U 2 - U 2)725 + 50
where Uy = clamb J.A.L, - wind speed,
Uy = unstick T.A.S, ~ wind speed,

and ¢ and a roiver 4o gscandard and measured quantities,
5324 Corrcet o Tor changes in thrust and weight.

17 87 a2 the total chan{b 1n cxeess thrust duc to chancres in
atuwosphoric coad:tions, weisht, alr drag and height, the stanlird airborne
distance may be derlved from

A 2
Fos = %2 i s Ga/{ Tt +50}:|

Ve 2g

~1

Mcthods of deraving 8F are given in Reference 1,

h, DERIVATION OO SIAUDAD AIRDCRUE DILLAICE JITH BIGING PATLURE

This Pollows the saue pattern as the normal airborne distance
ca rection,

If Up = T.A.S, 51 engine failurc - wind siced, we have the
Tollowiars

Before Tailure

Tind and spocd corvaction

2 2
X, = X (Uf g = Uy s)
3 ca. D - 2 »
(U:[’a - U‘ta)
Tearght and thrust corrcction -

. ‘;f: - 2
Xy = X [1 * ""“‘; ca/{ Up, U'ta]:|
-a | —

where X, and hog nov apply to the airborne distances bevwesn
uactick and entince fwalure,

After fallurc

"Tind and specd correction

2 2
X, = X (Ugs = Upa)/28 + 50

('ch - Ufa)/2g + 50,

/ Teight
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feight and thrust correction
2

2
K 5 U Ug
= {4 -
X Xj+ ﬁ; l:‘i & = . Xca,/[ ca fa 50}]

a 2z

Where Xpoy and X, now apply to the airborne distance boetieen engine
failure and tne 50 feet hexrlht point,
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TABLE 1

Data - SOlent N.J-ZO‘I

Hangs
Section Gottingen L36 (mods)
Gross Area 4688 square feet
Span 112,8 feet
3. LG, e 97 fest
Distance of S.M.Gileading edge in 7.93 feet

front of step
Aspect retio T« 5k
Washout 0 deg.
Dihedral (to mid thickness 30% chord) 3 deg.
Sweepbacik (normal to aerofoil datum line) 4 deg.
Wing setting to hull datum 6 dege $ min.

Taiplplane
Section ReA.F. 30 (mods)
Gross Area 265¢5 zguare feet
Span L b feet
Elevator Area 97.8 sguare feet
Dihedral {to lower surfacc measured at stub) & deg.
Leading edge root sbove datum 16,19 feet
Tailplane setting to hull datum L deg,

Type Gouge

Area 286,2 square feet
Flap span 3861 feot

Flap chord 5 wing chord 32.75 %

/ Hull
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MBTE 1 {Contd., )

fwll
Beam at step chine 10,27 feet
Forebody length -:- bean 3,36
Afterbody length 5 heanm 3,23
Unfaired step depth 10,15 of beam
Step fairing 1:3
Afterkeel angle to farchody keel (at step) 7.1 deg.
Forebody keel angle to hull datum 1.8 dez.

Ergines

Four Hercules XIX giving 1700 B.H.P, at 2800 r,p,u, and + 8% p.s.i,

boost pressure for sea level take-oiT.
Gear ratio
Propellers
Type
Diameter
Selidity at O.7R
Section
T/C at 0.7R

WNo. of blades

Q,441:1

De Hav.illand D9/346/
12,75 lest
0.141
Clark ¥
6.8%
L
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sABLE 2

Tata: - Sealand G-AKLIT

12088
Gross area 35% square feet
Span 59 feet
Aspect ratio 9.9
Lection A.D,6.
Jing seciins bto hull datum € des,
Diasdral 2.5 deg.
Hull - overall leocarth L2,2 Teet
2eam al step 5 feet
Torebody length: Year. rziio 3,66
Afterbody lenoths buaa ratlo 2,94
Shep Falraing 1:13.5
Afterbooy keel - Forcbody kecl angle 7.2 deg.

Enganes

Two De Liavilland Giney Queen Serics 70, giving 331 /345 BJH.P, at
2,000 r.p.c. 2nd + 6 1b./sg.in, boost for s.a level take-off.

Propellers

Type De Havilland FD/83/312/1
Drameter 7.5 fout
Tumbhor of Slades 3

/TABLE
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TABLE

SOLENT _N,.J.201

MEASURFD FATERBORNE RUNS UNCORRECTED (THMPERATE)

[

Run No. | Take-off Teight in 1b.] Power in | Tind Speed| Take-off
Water Speed B.H.P. 1 in Knots Distance in
in Krnots feoet

(Uncorrected)
752 76 77,500 1573 12 2770
754 81 77,250 1579 8 2850
755 73 76,800 1550 1) 2730
756 73 76, 500 1577 15 2420
793 72 775400 1547 17 2580
058 76 77,850 1547 15 2980
060 72 77,300 1518 15 2550
061 71 775200 1536 15 2520
063 73 76,600 1530 15 2930
084 69 76,350 1489 15 2640
070 72 77,900 1525 15 2660
071 72 77,650 1525 15 2620
072 71 77 5400 1539 13 2490
073 L 76,950 1529 13 2580
084 77 77,650 1533 11 3170
085 75 7752C0 1519 12 3050
086 75 77,000 1524 12 2960
088 75 76,350 1523 10 3020
089 79 75,050 1516 10 2900
091 73 75,400 1519 10 2480
101 75 77,750 1509 1y 3260
231 76 77,850 1518 Uy 040
232 78 775550 1507 15 3450
233 7 77,300 1513 13 3150
235 83 77,800 1528 9 3960
239 82 76,700 1516 5 3350
2L0 83 76,100 1516 5 3770
241 83 76,150 1479 L 3470
541 77 77,700 1600 9 2860
54y 80 76,600 1580 9 3000
545 83 76,400 1585 10 3,20
546 80 764250 1575 8 2980
547 79 76,000 1580 12 2900
563 77 77,650 1515 12 3050
565 76 77400 1520 13 3160
568 81 76,700 1500 11 3520
621 77 61,900 1630 9 1650
622 75 61,650 1620 10 1650
623 78 61,400 1620 11 1790
624, 73 61, 250 1615 12 1660
625 73 61,100 1620 13 1590
661 76 61,750 1620 13 1720
663 75 61,150 1620 16 1570
GEY, 75 60,900 1600 13 1600
371 56 69, 500 1582 22 1850
373 55 69, 300 1565 22 1640
371 57 ity B850 1570 21 1730
379 61 €3,650 1570 19 1770
301 59 63,1450 1570 16 1680

/ DTAELE




MEASURED WATTHBORNE RUNS UNOORRECTED (SUB-TROPICAL)

27w
TABLE

SCLaNT N.J. 201

Run No. Take-of f Weight in 1b.{| Power in ¢ Wird Speed | Take-off
ater Speed B.HLP,. in Knots Distance in
in Knots feet

(Uncorrected)
415 35 77,200 1470 5 4390
116 66 76,850 1470 6 4280
417 86 76,500 1480 6 LL00
418 8l 76,100 1460 7 3180
419 85 75,750 14,60 7 LOLO
431 82 78, 250 1460 8 4570
432 82 77,900 1465 7 4230
433 83 77,500 1450 8 4570
L37 85 76,000 1475 8 4130
439 84 75,400 1480 10 3820
Lal 78 7,800 1480 10 3350
477 52 76,600 1461 8 3850
483 84 77,650 148Y, 7 3920
L85 Bl 775350 1479 8 4250
186 8l 774200 1483 7 4210
488 86 76,850 1479 6 4200
439 82 76,700 1486 10 3900
491 83 76,250 1490 10 3840
391 3 70,800 1505 9 3400
392 83 70,500 1500 10 3270
393 80 70,250 1510 11 2810
30h 83 70,000 1504 10 2950
396 87 69,750 1500 8 34,0
373 76 61,700 1525 10 2350
378 81 60,900 1525 12 2270
379 76 60,700 1530 11 2030
380 75 60,150 1520 18 2120

/ TAZLE 6
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T-BLE 5

SOL

INT N.J.201

VARTATION OF WATHABORNS DISTANCE VITH TARF-QFF WATHR SPEED

CORRECTED YOR VEIGHT AND FNGIIE POWER

Run ¥Fo. Take-of f Teicht in Povier in T7ind Speed | Take-off
ater Speed Ibh. Bail.Ps in Knots Distance in
in Knots feet (Correct

to 1540 B.H.P.)
752 76 77,500 1573 12 2960
75k 81 77,250 1579 8 3070
755 73 76,800 1550 1 2790
756 73 76,500 1577 15 2620
793 72 77,400 1547 17 2620
060 72 774300 1510 15 2430
061 71 77,100 1536 15 2500
072 71 77,400 1539 13 2410
073 T4 76,950 1529 13 2570
035 75 77,200 1519 12 2990
086 75 77,000 1521 12 2850
231 76 77,5650 1518 7 2920
232 78 77,550 1507 15 3270
541 77 77,700 1600 9 3190
S5h2 83 77,150 1575 8 3240
543 77 76,850 1570 8 3410
5hk. 80 76,600 1580 9 3220
545 83 76,400 1535 10 3670
BL6 80 76, 250 1575 8 3180
561 76 77,900 1520 13 3340
563 7 77,650 1515 12 2910
565 76 77400 1520 13 3160
568 81 76,700 1500 11 3300
371 56 69, 500 1582 22 1830
373 56 69, 300 1565 22 1680
377 57 68,850 1570 21 1800
379 61, 63,650 1570 19 1840
381 59 63,450 1570 18 1760

Corrected %o

1620 B.H.P.
621 77 61,500 1630 9 1680
622 75 61,650 1620 10 1690
623 75 61,400 1620 11 1790
621, 73 61,250 1615 12 165G
625 73 61,100 1620 13 1590
661 76 61,750 1620 13 1720
663 75 61,150 1620 16 1570
664, 75 60,500 1600 13 1550
665 71 60,750 1610 18 1580

/ TiBLE 6




SALINT N,J.201

VARTATION OF WATERBORNE DISTANCE WITH WIND SPHED

(CORRECTED FOR WEIGHT, UNSTICK SPEWMD AND MNGINE POTER)

Run No. Take-off Weapht in Ib.) Power in Tind Spead| Take-off
TelaS. in B.H.D. in Knots Disiance in feet
Knots (Corrected to
38 knots T.A.S.
and 1540 BuH.P. )
752 88 77,500 1573 12 2960
754 89 77,250 1579 8 3010
755 87 76,0800 1550 prY 2860
756 88 76, 500 1577 15 2620
790 87 77,850 1554 18 2290
793 89 77,400 1547 17 2560
060 87 775300 1518 15 24,90
116 85 77,900 1513 b 3400
17 85 77,700 82 7 3470
233 90 775300 1513 13 2870
237 86 71,250 1528 5 3330
541 86 775700 1600 9 3330
Shdy 89 76,000 1580 9 3180
546 88 76,250 1575 8 3180
371 81 69,500 1582 22 2190
373 81 69,300 1565 22 2000
377 81 68,850 1570 21 2150
379 8. 63,650 1570 19 2030
381 20 68,450 1570 18 2090
Corrected to
1620 B.H.P.
621 86 61,900 1630 9 1760
622 85 61,650 1620 10 1810
623 89 61,400 1620 11 1750
621 85 61, 250 1615 12 1770
625 86 61,100 1620 13 1670
€61 89 61,750 1620 13 1680
663 91 €1,150 1620 16 1470
66l 88 60, 900 1600 13 1550
665 89 60,750 1610 13 1550

/ TABLE
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TABLE 7

SOLINT N,J, 201

VIRIATION (P WATERBORNE DISTUNCD UITH WEIGHT
(CORRECTED FLR WIND, UNSTICK SPRRD AND PO idi, TIMERR.TD)

Run Takew &P Jeight in Power in Wind Speed | Takewol
No, Water Speed 1b, B H.P, in Knots Digtance in
in Enots feet
(Corrected %o
BC kts., G.S.
nd 1600 B,H,P, )

752 76 77,500 1573 12 2900
75k 81 77,250 1579 8 2670
755 73 76,800 1550 W 3010
756 73 76,500 1577 15 2780
793 72 77,400 1547 17 2890
058 76 77,850 1547 15 3020
060 72 77,300 1518 15 2690
061 71 77,100 1536 15 2830
063 73 76,600 1530 15 3130
Ul 69 76,350 14,89 15 29,0
070 72 77,900 1525 15 2870
071 72 77,650 1525 15 2830
072 71 77,400 1539 13 2830
073 T 76,950 1529 13 2620
08 77 77,650 1533 11 3060
085 75 77,200 1519 12 3020
086 75 77,000 1521 12 29,0
088 75 76,350 1523 10 3020
089 79 76,050 1516 10 2510
091 73 75,400 1519 10 25,0
(% 75 775750 1509 1h 3210
116 81 77,900 1513 b 2750
117 78 77,700 14,82 7 3060
118 79 77,600 1.8, 8 3290
234 8, 77,850 1518 14 2920
232 80 77,550 1507 15 3110
233 8, 77,300 1513 13 2920
235 83 77,850 1528 9 3280
239 82 76,700 1516 5 2720
2,0 83 76,400 1516 5 3050
21 83 76,150 1479 L 2560
5,1 77 77,700 1600 9 3080
54.2 83 77,150 1575 8 2700
Sl 80 76,600 4580 9 2890
545 83 76,400 1585 10 3090
546 80 76,250 1575 8 2850
5,7 79 76,000 1580 12 2860
563 77 77,650 1515 12 2820
565 76 77,400 1520 13 3060
568 81 76,700 1500 1 2890
621 77 61,900 1630 9 1860
622 75 61,650 1620 10 1970
623 78 61,400 1620 11 1940
62 73 61,250 1615 12 2030
625 73 61,100 1620 13 1960
661 76 61,750 1620 13 1960
665 75 61,150 1620 16 1840
661, 75 60, 900 1600 13 1820
374 56 69, 500 1582 22 3490
373 55 69,300 1585 22 3180
377 57 68,850 1570 21 3320
379 61 68,650 1570 19 2980
584 59 68,450 1570 18 2990




VARTIATION OF WATFRBORNE DIST/NCE ¥ ITH TEIGHT

SOLANT  N.J.201

( CORRECTED FOR ¥VIND, UNSTICK SPEED AND RENGINE POWER , TROPICAL )

Run No.| Take-off Teight 1n 1b.] Power in| Tind Speed | Take—off Distance
TWater Speed B.HoPs in Enots in feet (Corrected
in Enots to 80 Knote G.S.
and 1500 B.H.P,
373 78 61,7C0 1525 10 2560
378 81 60,900 1525 12 2310
379 76 60,700 1530 11 2360
330 75 60,450 1520 13 2490
391 8l 70,800 1505 9 30380
392 83 70, 500 1500 10 3040
393 80 70,250 1510 11 2610
394 83 70,000 1504 10 27,0
396 87 69,750 1500 8 2910
415 85 77,200 1470 5 3610
416 86 76,850 170 6 3330
517 86 76,500 1480 6 3620
418 Bl 76,100 1460 7 34.30
519 85 75,750 1460 7 3230
431 82 78,250 1460 8 3980
432 82 77,900 1465 7 3710
433 83 77,500 1450 8 3780
W37 85 76,000 1475 8 34.20
439 8l 75,400 1480 10 3270
4yl 78 74,800 1480 10 3340
77 82 76,600 1461 8 3300
L85 8l 77,350 1479 8 3660
486 81y 77,200 14,83 7 3660
488 86 76,850 1479 6 30
439 82 76,700 1486 10 3530
491 83 76,250 1490 10 3480

/ TABLE 9
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TBLE 9
SOLENT N.J.201

MEASURED ATRBORNE DISTANCES UNCOTMLECTED

TEMPERATE
Run No. | Take-off Clinb Speed | Vind Speed| Welght in 1b.| Alrborne Distance
Tater Speed; in Knots in Knots in feet
in Knots Actual
752 76 91 12 77,500 1540
755 73 90 L, 76,800 1610
793 72 92 17 77,400 1890
101 75 9L Ly 77,750 1870
237 81 99 s 77,250 1940
543 77 98 8 76,850 2140
5hdy 80 100 9 26,600 2060
545 83 100 10 76,400 1650
561 79 o4 13 77,900 1710
563 7 95 12 77,650 1920
621 77 9% 3 €1,900 1260
622 75 93 10 61,550 1240
623 78 97 11 61,400 1220
624, 73 oh. 12 61,250 1400
625 73 91 13 61,100 1150
626 78 98 9 60,900 150
661 76 90 13 61,750 900
663 75 89 16 61,150 860
66l 75 89 13 60,900 1080
063 73 82 15 76,600 950
231 76 Bl 1k 77,850 1110
233 77 8l 13 77,300 980
547 79 92 12 76,000 1630
665 yal 82 18 60,750 790
050 72 76 15 77,300 760
061 71 76 15 77,100 780
062 69 75 15 76,850 580
06k 69 75 15 76,350 660
070 72 73 15 77,900 570
071 72 77 15 77,650 910
072 71 75 13 775400 650
073 4. 80 13 76,950 830
2%, 72 78 14 77,000 810
TROPICAL
378 81 103 12 60,900 1730
379 76 105 11 60,700 200
380 75 100 13 60,450 1800
391 8l 108 9 70,800 1980
392 83 106 10 70,500 1780
393 80 107 11 70,250 2410
415 85 103 5 71,200 2330
416 86 109 & 76,850 2670
431 82 97 8 { 76,250 1850
433 83 96 8 71,500 1640
TRNPERATE
371 56 90 22 69, 500 1270
373 55 89 22 69,300 1180
377 57 92 21 68,850 1310
379 61 91 19 68, 650 1340
381 59 92 18 68,4.50 1240
For No's 371 onwards the Alroraft was allowed to accelerate, and steadily elimbed
so that it arrived at the screen heizht at 100 kmots.
The eldmbing speeds given are the mean values.

/ TABLE 10



SOLENT N.J.201

VARTATTION OF ATRBORNE DISTANCE WITH TARE~-QFF, GLIMB AND UIND SPECDS

(CORRECTED FOR VEIGHT AND mIGINE FOWER, TRIPERATE)

Run No. | Take-0ff Climb Speed | Tind Speed| Weight injairborne | Ut Uy
ater Speed] in Xnois in Knots b, Distance + 50
in Knots in feek 2g

752 76 91 12 77,500 1540 162
755 73 90 1L 76,800 1610 173
793 72 g2 17 77400 1890 196
060 72 76 15 775300 760 76
061 71 76 15 77,100 780 83
063 73 82 15 76,600 950 112
070 72 13 15 717,900 570 56
071 72 77 15 77,650 910 83
072 71 75 13 775400 650 76
073 Th 80 13 76,950 880 91
101 75 AL 14 77750 1870 152
231 76 8l 1y 77,850 1110 107
233 77 8l 13 775300 980 100
23, 72 78 1, 77,000 810 89
237 8l 99 5 715250 1940 194
543 77 98 8 76,850 | 2140 213
B4, 80 100 g 76,600 2060 209
545 83 100 10 76,400 1650 187
SL7 79 92 12 76,000 1630 149
561 79 9l 13 77,900 1710 165
563 77 95 12 77,650 1920 187
621 77 9L 9 61,900 1260 178
622 75 93 10 61,650 1240 184
623 78 97 11 61,400 1220 197
624 73 9l 12 61,250 1400 20,
625 73 91 13 61,100 { 1150 180
626 78 98 9 60,900 1540 205
661 76 90 13 61,750 900 15%
663 75 89 16 61,150 860 151
66k 75 89 13 60, 900 1080 151
665 71 82 18 60,750 790 124
371 56 90 22 69, 500 1270 270
373 55 89 22 69,300 1180 265
377 57 92 21 68,850 1310 281
379 61 91 19 68,650 1340 250
361 59 92 i8 68,450 1240 268

For No's 371 omvards the Alrcraft was allowed to accelerate, anl steadily

clinbed so that it arrived at the screen height at 108 kmots.

The clinmbing speeds given are the mean values.

(Safety spesd).
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TABLE 11

SOLENT N, J.201
MEASURED TIME TO TIVSTICK

Temperate Subwtropical
cf Table 3 of Table i,
Run No. Time in sec. Run Noe Time 1n se&c.
752 3846 415 61.5
754 37 416 50,2
755 36,8 417 57,2
728 37,6 418 554
793 3647 19 52.8
058 40.9 431 5843
060 38,0 L32 56,8
064 37.0 %33 63.5
063 3845 437 5743
06l 371 439 5140
070 3942 bt 54.L
071 391 477 554
072 391 483 534
073 39.2 485 5640
081, 2.7 486 5741
085 12,3 488 564,14
086 41.0 489 56,1
088 b7 491 52,0
089 40.7 391 46,2
091 38,1 392 L3e7
104 - 393 42,2
116 48,3 29, L3e6
17 4h.8 396 46,0
118 - 46.0 373 356 2
231 4243 378 32,8
22% tgf 379 3,8
hd O .6
235 45.3 P =
239 4340
251 4646
51 39.7
52 42,9
Bl LOuk
545 . 0
546 1.5
57 39,8
563 © 4041
565 41.8
568 43.6
624 22,7
62z 23,8
623 2l
624 22,5
625 23.0
661 2Ll
663 23,3
664 23.5
665 23.0
371 3340
373 31.0
377 32.0
379 33,0
281 ; 31.0 '
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FIG. 3.
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FIGS.5 & 6.
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FIGS.9 & |0.
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FIGS.12 & 13.
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FIG.12.
VARIATION OF AIRBORNE DISTANCE WITH UNSTICK,CLIMB AND
WIND SPEEDS, SOLENT AT 77,000LB.
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VARIATION OF AIRBORNE DISTANCE WITH UNSTICK, CLIMB AND
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