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In t'nis repot are developtd mthods for the reduction of seaplane 
take-off distances to standard conditions of weight, vannd and ambient tempere3axre. 
The expressions derived nre appllccble to th e waterborne run and to the Rirborne 
run up to the 50 foot haght pomt. The methods may be applied to take-of?? with 
simulatd cn&ine failure. 

The th;oretical results nrc in good agreement with measurements made 
on reciprocating engined scr^planes of 9000 lb. and 78,000 lb. weight for winds 
up to 20 knots, aoight chnngts of 2@$ end a temperature range of 2 to 32 
degrees c. 

Ho~?ever th6 general app~cet&on of the corrections should be kited 
to temper-ture oh?.nges of less than IO C, weight changes of less than 1% and 
~nrind changes of less than 10 knots. These ranges should be adequate for the 
majority of flight trlrls conductad in ON location. 
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I. INTRODUClTON 

The correction to standard conditions, of seaplane t&e-off distances 
to 50 foot height presents problems not entirely covered by the established 
meth0as for landplanes. At present, corrections are utilised for the unstick 
distance which have been developed over a number of years, Some of these have 
been confirmed only for flying boats having pwer/weight ratios, and wing and 
hull 10edmgs 1~;: compared with existing and future aj.roexzft. 

Duri% the course of an extensive series of tests to investigate the 
airworthiness problems of contemporary flying boats, considerable information was 
COllec'bed on the effect of such parameters as wind speed, take-off speed, weight 
and atmospheric temperature on take-&f distance. 

In this report the results fran these tests at-e com~red with 
corrections developed speciallly for the seaplane. Althou@a the report 
demonstrates good agreement beixeen measurement and theory over tho folluzing 
ranges of paremeters, 

wind 5- 20 knots, 
weight 8$ to loo;6 of maximum, 
tempereture 2 - 32 degrees C, 

its primary function is not to prwide eqressionswhich ore generally val5d 
over these rnngcs but to-&&de a moans of correcting measurements in any one 
locntion to the stondord conditions appropriate to that location e.g. in the 
United Kingdom, to temperate standard. 

2. DlWXlFMm OF AIRWT 

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

The hull of this seaplone is representative of flying boat design 
practice in the 1940-1950 era, but its forebody length/beam ratio of 3.36 is 
somewhat less that that normally employed at the present time, (1553). 

The engines ‘are Hercules Mk.19, (reciprocating) giving a nominal 
powz of 1,700 h.p. for sea level take -off. 

A fclrr results were available from a much smaller seaplane, the 
Sealand (weight 9,100 L&J.) and these have been included to chock the applioa- 
bility of the correction over as wide a range of size as possible. 

Dotoils of both aircszft are given in Tables 1 and 2. 

3. RJGX OF TESTS AND T3ST TSmIQUE 

The follo.&q rrnges of parameters were investigated, 

Solent 

[I b" 
might, 60,000 to 78,000 lb., 
tempcraturc, 2 deg. to 32 deg. Centigrade, the latter being 
obtained in a series cf sub-tropic 

- - 

vind speecl, 4-22 knots, 

ml trfals in the Suez Canal Zone, 

~1~x1 exy speed, 90-108 knots. 

S er.12.nd -- 

\reight 8,200 to 9,000 lb., 
\,ind speed 5 to IO hots. 

/A consistent 



A consistent take-off technique was employed throughout the tests. 
At the start of take-off, the aircraft was held into wind wath engines idling; 
the throttles were then opened as quickl.. as possible, and unstick from the 
water achieved at the specified indicated airspeed. No elevator or trim tab 
positions were specified, but examination of representative attitude curves 
shovied that the variation of attitude between take-offs was remarkably small. 

After onstIck, the aircraft was accelerated in level flight to the 
specified climbing speed, and. then climbed awsy to 50 foot height keeping the 
climb speed constant. Care was t&on to avoid an artificial rate of climb by 
"zooming". 

Occasional deviations from this technique occurrod during the 
accelerating airborne run, when the aircraft was allowed to climb instead of 
being flown parallel to the water surface, axl during the actwal climb away, 
when the climb spocds tended to warder from the specified constant value. 
However, with practice , pilots becme adept at elvninating these errors. 

A fm tests (those Tmth the high wind speed of 22 knots on the 
Solent) were done in which the aircraft was allowed to accelerate steadily 
throughout climb, the aim bclng to arrive at the 50 foot height at a pre- 
determned air speed. 

4. INK3TRUEZNT INSTALL~ATICN 

4.1. Internal 

Quantities being mensurcd within the aircraft wsre recorded on a 
ninglc automatic observer, using a Bell Howell A.4 cmcra opera%&! at 5 frames 
per second (Figure 2). Details of the instru,:onts recorded are given in 
Appendix I. 

All instruments were calibrated at mtcrwls throughout the trials 
3rd checked in situ before each tiffs wwk. 

4.2. Xxternal 

Take-off distances were measured by means of an optical method, using 
an F.47 and a modified Bell Howell b.4 comers. Briefly this method employs t?ro 
cornems, situated at cithcr end of a measured brsc line. The cameras are 
synohroniscd manwlly, and record. the bearing of the aircraft throughout the 
take-off run. A simple graphical plot from the reoorded bearing gives the roquir 
take-off run. The base lines wwe specially surveyed for these tests. 

Vind speed was recorded during each take-off by a hand held vane 
type anemometer opera&d from a marine craft situated ne<ar the take-off path. 

Outside air temperature and pressure vere measured on the aircraft, 
and were chocked against the readings of a nearby meteorological office. 

Humidity was obtained from the meteorological office. 

59 - COR~ECTICN ~omuua 

5.1. Waterborne run 

The problem of reducing the seaplane water run to standard conditions 
is similar to that for the landplane, with the added complication of the 
variation of water resistance with load, speed & attitude. Therefore, the 
derivation of suitable expressions for the seaplane has been attempted in a 
similar fashion to that for the landplane, utilising in particular the methods 
dcmonotratcd in Reference 1. The basis of these methods rests on the assumption 
that in a landpl,ulc; ground run, the accelorrtion falls off as the sqwre of the 
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speed, a-d thct therefore, _ 

1. 

"t = longitudinal acceleration at any instnnt during the 
waterborne run, 

Ut = aster speed at the same Instant, 

a~= longitudinal accelerrtion at the start Or the waterborne 
run, 

U = unstick speed. 

Hence, all the relevant reduction formulse can be expressed in terma 
of * mean acceleration ccm, vihlch applies to a mean velooity U&/Z' 

Fov arzses the question d' the validity of applying this assumption to 
the seaplane. ExaAnntion of a large number of accelerrtion records from seaplanes 
vsryiw in weight be+zwen 9,000 and 80,000 lb. shows that a typical acceleration 
curve is sf the frrrm given inFlgure 3, i.e. apart from a region at low speed, 
the accelcrati~n is nearly constant. Thore are vcrintionr, from this typical 
curve, depenZng on keel attitude during take-off, hull lines, etc., but the 
funiiamental shape is generally of the form shown. 

This form of accelcratiw CUL-VC imzlies that the v.cen aocelerrtion 
exists at any speed in the planing rcgrsn, i.e. after the speed wrrespondlng 
to madmum resistance, but to keep in step with landpl-no corrccti~nz all mean 
acceleration corrections or'c referred to a velocity of 0.7 Ut. This assumption 
is also very convenient for reducing the coE+cnti3n of scvcrol of the 
correction formulae. 

Cfith these assumptions, the equation of motion rn?y be written 

her c a = longitud1nol accelorotion, 

T = total engine thrust, 

D = air resistance, 

R = nrater roslstnncc, 

W - mean take-off weight, 

m refers to meal conditions i.e. at 0.7Ut 

and the relctionship between the waterborne run X and c+, is 

x =Ut 2 

z., * 

Pram energy csnsir%retions, 

q$ = vIJt* 
-' 
264 

2. 

3. 

4. 

/where 
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where 1”, = excess thrust at meal speed, 

5. 

These expressions are onl;r strictly correct Ff the forward velocity 
at the start of the waterborne run is zero. IIost smplrnes have R twying 
velocity while the cngmes are idling, amounting to about 5s of the take-off 
speed. The error invdved in ignoring the initml speed will be of the order 
of $6. Considering the wucl order of the corrections to be applied, this 
small additional error rn,v be neglected. 

All the later corrections arc based on these expressions. 

5.1.1 Corrections for wind speed ~=nd unstick spud 

These zce considered together smce theJ we of the sane form. The 
effect of -&nd on waterborne d~stcnce is ti~3fold. 

(i) The water speed at unstick 1s reduced - assuming the pilot 
lecxes the water at constant T.A.S. 

(ii) The mean water resistance 1s reduced mang to the reducea water- 
borne load at a given water speed. 

Jones considered the wlti carrL.otion inReference 2 and. deducea 
from mezsurements on sw.plzws of that tLze (1%) ttit changes zn resistance 
due to wind could be ignored, i.e. that the lon_itu&nzl accelerntlon wotid be 
the sane with and without the presence of wind. 

Jones obtainer? an expression of the form 

x,= Xa 

( l- VVTJ \ 2 

-) Vts 

\-There Xs = waterborne run in zer3 wind, 

Xa = measured waterborne run, 

V$ = true c^i.r sped ct unstick under standard 
conditions, 

v w = ~vi.nd sped. 

This may be written 

xs Vt2 
-T =- ut2 

where Vt = true air speed rt unstick, 

Ut = water speed at unstick. 

6. 

7. 

The vnlidity of Jones' ne&lcct of the effect of wind on resistance 
has been re-examined m the light of ?.cccleration measurements made in the 
present ~nvcstlp;ation snd the conclusion is that for seaplanes having wing 
lodings of 30-50 lb/sq. foot and grcater,the effect on acceleration IS 

/negligible 



negligible. For seaplanes of wing loadings of the order of 20 - 30 lb/sq.Poot 
the effect is such that for wind corrections of greater than 10 f.p.s. the 
effect of Mnnd on resistance may be appreciable. unfmtunately no simple 
analytical expression could be evolved for this part of the wind correction and 
such aircraft will have to be considered individually. 

Vfith this qualification Jones' expression may be accept&t. 

Standard unstick distances for scaplancs are usually quoted in 
terms of a standard T.A.S., and in scro wind i.e. in terms of a st,andcrd water 
speed at unstick. This being so, the corrections for vind and unstick speed 
can be csmbined to give a simple correction 

xS % 

2 

Ta = jjy- ( J 
a 

a. 

X = waterborne distance, 

ut = water speed at unstick 

end a and s refer to measured and standard cmx3~tions respctlvely. 

5.1.2. Weight correction 

The weight correction has been applied at constant speed. This 
assvznes that in zero wind, the unstick voter speed for the tire vIeeights being 
c3nsidcred is the same. If they are not, then the speed correction of para. 
5.1.1. must be aTplied. Details of the weight correction arc given in 
AppendixII. The final expression IS, 

where 

X = Waterborne distance 

w 5 AircriZft weight 

F = Xean excess thrust I?. 
and a and s refer to measured and 

during vatcrborne run 

standard conditionsrespectively. 

Of these quantities, X,, Us and \Ya arc known; l?L, may be deduced 
from the measurements made (cf. Appendix II). The problem is to determine 
P ms, the excess thrust under standard conditions. E;Fs ir~y be obtained fron 
P ~ by making the follovmng assumptions. 

(a) At the mean spocd, the load on the water is equal to half 
of' the total weight. This iKplics that the attitude of the 
aircr&'t renains constant bctveen the mean speed and the unstick 
speed. Examination af a large number of typical take-off runs 
confirw. that this is a rcassnoblc assumption. 

(b) The effect of the change in air drcfi due to weight change 
is negligible cornpored with K&ange in water dsC~. 

(cl The coefficientRs does not &axe withweight. .- (&is the 
L\ 

materborne load). 

/(b) and (~1 
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(b) and (c) arc admitted to be swecp~ng assumptions and their 
corrections of the right order WC 
8). The problem is th:t the variation 

only justlfimtion at pcsent is that 
obtained by making them (P~gures7 and 
of water resistance with I-weight is not easily expressible analyt~cdly and one 
is faced with either a rigorously justifiable but ctiorsome correction or ~I'I 
easily applied correction based on some nrersrmplSlcati>n. iiith these 
assumptions a simple cxpressz~on may be deducea (AppendixII) for the chs.nge in 
water resistance with weight,viz: 

where ( %)m is the ratio mater resistance 
ma. on :xl CT 

at the I?eFn rfnterbzne speed. 
To apply this expression szme vslue has t9 be de~?uced forel,. This ELY 
be cbtained from tank tests on the hull or similar hdlls o",'>raT. generalised 
data, see for example, Ref.l+. A typical value is C.17. 

Knowing the change in resistance 6K, Fm folLms from the expression 

E;ns = Fms + 8R 11. 

and knowing FM, Xs may be deduced from equation 9. 

5.1.3. Corrections for rtmosphcric tempcrnturc and PTCSSWC 

Temperature 2nd pressure effects on tzkc-off spponr primsrlly 
as alterntions ~.n thrust r.nd n&y be corrcctefi by substituting the nppopiate 
values cf nett thrust 3.n cquatlon 9. If 6F is the change =n thrust due to 
temperature and pressure changes then 

% = Fma + 6F 12. 

Combining this expression with cquatlon llgiv~s a tot21 correction to nett 
thrust for weight, temprcturc, and pressure, of the fzrm 

Fms = Fma + 6R+ 6F 13. 

and the fl.n;l corrected ~.~terbornc distance 1s g~venby 

14. 

5.2. 1Srbornc Peth 

Corrections for the airborne peth have been acvcloped fully in 
Reference 1. The main moddicstlons in this report have been made to renrtcr 
the eppropiate expressions mxe convcnlcnt for routlnc hanillmng. 

5.2.1. &rrictrons for spccii and minrl 

These have been combined as for the v&or run tn give the expression, 

x, = (Urn2 - Uts2)/2g + 50 15. - 
&Xi (U,& - u&w% * 50 

/ 5.2.2. 



5. 2. 2. Corrections for weight am3 thrust 

Corrections for weight and thrust, moluding the effect of 
temperature, pressu~ and drag, my be applied in one stage, using the 
relatron, 

where G? is the sum of the changes in effective thrust brought about by 
changes in might, temperature, pressure, etc. Evalua3.w of these is 
discussed in detail ln Reference I., 

5.2.3. Correction of airborne distance with engme failure 

The correction methods developed for the all-engine airborne 
distance may be applied equslly to the airborne distance mth smulated 
engine failure. Considermg the distances prior to and after failure, the 
following relationships result: 

Before failure 

Correction for speed and. wind, 

X.3 -= (Ufs2 - Uts2) 
&a (Ufa2 - ut,2) 

Correction for weight and thrust, 

I'kcre Ufa = speed relative to water at engine failure. 

After failure 

Correction for sped and mind, 

%s -z uJcs2 - Ufs2) /2g + 50 
&a (ha2 - Ufa') /2g + 50 

17. 

la 

19. 

Correction for weight aud thrust, 

b'herever possible, the oomections derived in Secta.on 5 and 
Appendix II have been compared mthresults covering an appreciaole range 
of the parameter concerned. This 1s a much more satisfactory method of 
proving such eqwessions than relying entirely on their sbality to reduce 
the scatter of an uncorrected set of results. 

/ 6.I.. 



-ll- 

6.1. Waterborne distcncc 

6.1.1. Correction for 7rin3 rnd soced 

Figure 4 shays the variation of t:>kc-off &dance tiith unstick 
SpWa at conshnf weights of 61,000, 69,000 rind 77,000 lb. 

The theoretical correction assudng that distance is proportional 
to Ut* f0llWs the experimentd posnts closely for 7,000> Ut2;; 5,000 i.e. 
for a rane;e of unstlckwatcr speeds of 70 ta 8!+ knots. That thus agrccmcnt 
is becoming less close at vclues of Ut2, 4,000 is xx%ic&A by c smz.11 number 
of points for a %reight of 69,000 lb. These xxre obtained in:rln+ speeds> 
20 hots and ?;hey suggest that for vzhis of thus ardcr the formulae of the 
present note are overcorrecting, 

Since the Wini corrccti~n assumed nay be in sane dx:bt because af 
the omission of the resistance canpancnt, the trkc-off ?-lstanccs, corrected to 
a common true nirspeerl at take-off, hcve been plotted ng lnst ~dind speed in 
Figure 5. Here ngrin cgrecnent >?ith the sxmplc farm is good up to 18 kwts 
wind qmd. Results nt 18 to 22 knats (Tcblc 2) shma the c-irroction to be 
inr~ocur~tc above 18 knots bu-b Lx?rc not sh&% an Fl~ure 5 to add canfunizn 
as they are et 69,000 lb. 

InFigure 6 is plotted D. corrcspondzng dic.gran for the Sealad, 
(wing lo-ding 25 lb./sq.foot). Hero, the vxrxntion of ostir,-.tcd znd actur.1 
tckc-off tist,ances with vrind speed is slrtilx, but tiiere is a discrepancy of 
about 8 per cent bctizeen the ix~a. Apparently, the resistrace component of 
the -vtind correctian is bec>ning nppcecicblc for secplancs af this T.ring loding. 
(see Section 5.1.1.). 

6.1.2. Cxrccti3ns f3r lvcight ad thruot 

The mez~~rl voriatinns of vaterbornc fiistnnce irith lvcight In 
temperate (ambient tcmpercture 10°C) ad sub-tropic,-1 (anbiant tempr,-.turc 32%) 
oon&itions Eire given InFigure 7. 

In this figure exe pl,lotted ~1s~ the esti~teil take-off distances at 
78,000 lb. based on thz me~surcd dlstrnccs at 61,000 lb. The cstirztes pre 
bosc$ on the correctian formulae of sectisn 5.1.2. using c mezng of 0.175. 

This value has been deiluced from tho full scrlc resistance mezs&ments of 
Reference 3. 

Corrospxdi~ measured and cstimatofi illstanco/v<eight v,zrictions for 
the SeLLaM. are g:lven mFigure 8. In the zbscnce af mensurer vdxx of 2 for 
the Sealad, the Solent vdue of 0.175 hae been used. l%is sh3uM npt beA 
greatly in error sxnce the 'CWO hulls are of similar shape tn;i ,xc aperatin&! 
at similm kqdrodynmic 13odixs. 

When the G.str,nces have been carrcded. t3 the eZmc rr~t~?r Speed at 
unstick the v&.ati3n of vfzterborne run vrith r,tmosphcric temperrturc is 
primrs~l~ variation with pwer. I'igures 9 ana IO give the measurd. nnri estimrtefi 
distancc/pmrcr vziatl:axs for weights A' 77,000 ?nfi 61,Ooi, lb. The measured 
fistcnccs ,z~e the means of the individual pants given in%@re 7. 

Horsepwers a-e the values mo~surcd by the &rerdt's txciue!?eters 
and propeller efficiencies have been b,, -*cd. on v;lnii tunnel tests af n propeller 
sxni.1a.r in form to thase fitted. on the Srrlent. 

6.1.3. Comparison be'rxeen corrcctcd ,xn~Y uncorrected results 

me effect rrf the normdvnriatizns an measured. tcke-3ff perfo~~n~ 
maybe obtr.mneA by c3mp?xiw Fig~es 7 and 11. InFizure 11 the sub-tropical 
ad temperate &st,-,ncee have been plotted as mcasurcll rind in Wme 7 the 
corrections developed in this report have been applied to briw etch set ti 
results to its mean v~lucs of pzqer ad trke-Dff Speed. 

/ 6.2. 
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6.2. i&borne r?istanccs 

The demonstration of the grcement between the IssaWed and estimated 
vxiations of airborne distance with speed, weight, and thrust follows the GP~B 
pattern <as th?c for the waterborne distance. 

Figures 12 ,snd 13 show the combined variation with unstick speed, 
climb speed and wind speed. 

Figure 14 shows the v,wiation withweight and ctmospheric timperatL%-e. 
The esto.m-ted distance at 77,OCKl lb. is based on the measured &SW-@ at 
61,000 lb. and the correction of :,ppcndix II. The change in nott nccelernting 
thrust hes been nttributed entirely to - change in the drag duo to lift, 
assuming 01, to bc proportional to weight. 

This figure also shnis for general information, the effect Of 
differing climh*zwzy speeds on the airborne distance. 

Finally, Figure 15 shcxm the uncorrcctcd airborne dxst?nce results 
for oomparison rrith Figure 14. ~h,e flguns for the Solent at 69,000 lb. at 
22 knots windspeed hove not been incluticd because of the axfferent technxquc 
used and unknm-m cmcctions for the& high tin8 speeds. (See po~n.6.1.1.). 

7. DISCUSSION 

The expressions ilevcloped u1 this report are intended for small 
oorructions only. Thrt their <agreement with measured values has been demonstrated 
by using relatively very lar&e vxxatzons in the appropriate pCoramoters i3 
intended only OS proof of their usefulness for small corrections i.e. for 
correcting results made in temperate conditions at one nominalwelght, to the 
stcndord value in temporate conditions. 

They my be utilised to obtsin rough preliminary estimates of such 
quantities as the increase in take-off distance when the seaplane is operated 
in tropical atmospheres but for en accurrtc estimation a more detailed x~i&sis 
will be nccessnry, t,&ing account of the non-quodrnticv~riation in occelcmtion 
with speed in the region of ~~imunmater resistance. 

The most doubtful correction is that for weight, not only because of 
the assru?ptions made in devclopiug it but also bcc~~e it involves the esttition 
of g - a faotor not easily resolv,able into a general form. 

D 
a. c6JOLUSI~s 

Expressions have been aevelopcd for weight, speed, dreg and thrust 
corrections to seaplane take-offs. These hrve shown good agreement vnth 
measured values over a much witter range of the appropriate variables than is 
normally encountered. 

Use of the expressions shoul* be confined however to the follaning 
ranges of parameter 

Temperature 2 10°C from the standxd v?luc 

:;iind. ?. 10 knots from the stsndzrrd value 

Vex.ght +, 1% frm the standard VF.~UC 

The wind correction may be in error for seaplanes of wing loadings less 
tban30lb/sq.fo&though for ning lo&,angs between 20 and 30 lb./q. foot the 
error in correction should not exceed 20$. 

Acknonledgerlent is made to Nr J. Taylor for his/ ;,orZ; in obtaining 
the full scale information as Chief Observer on the flight tests annd his help 
in oreparing the report. 

/LIST OF SYMBOLS 
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LIST OF SMlBoLS 

symbds 

Force 

D Air Resistance lb. 

R 'Bater Resistance lb. 

1-l Aircraft Weight lb. 

T Gross Thrust lb. 

F Nett Thrust lb. 

A 7ater Lift lb. 

L Air Lift lb. 

Aoceleration 
a Forward Acceleration 

Speed 

u 
Speed Relative to mater Surfaae f.p.s. 

v True Air Speed f.P.S. 

vi Equivalent Air Speed f.p.s. 

VW Wind Speed P.p.s. 

Distance 

X Distance f-e& 

Subscripts. 

Subscripts are used with these symbols to distinguish various 

parts of the take-off run 

a Refers to conditions during actual measurement 

S Refers to standard oonditions 

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

Thus Vt 

Vmt 

vo 

Refers to conditions at start of waterborne run. 

Refers to oonditions at unstick or during-the uiaterborne run. 

Refers to condition at the Screen height (5Oleept here) or 

during the airborne part of take-off. 

is the T.A.S. at unstick. 

is the T.A.S. at mean conditions during the waterborne run. 

is the T.A.S. at soreen height. 

is the T.A.S. at mean oon&tions ducing the airborne run. 

/'LIST OF I?EE%RECES 



LIST OF REFEFXNIXS 

2. f&hz(s) Title 

1 J.S. Glass and Performance reduction methods used nt 
A.G. ThampsDn A.F.E.E. for tug and glider ni.rcr?ft. 

A.F.3:. E. Repwt Na. P&22. 
(Novenber 1947). 

2 E.T. Jxes 

3 

4. 

Effect crf wind 3n the tcke-aff 3f 
seqlones. 
R. and M. 1593. (Jzruaty 1934). 

D. Uhittley 
P. Crewe 

ADVANCE DISIRISUTI~ LIST 

P.D.S.R.(A) 1 
A.D.S.R. bcorda) 1 
P.D.R.D.(A) 
D.M.A.R.D. (R.A.F.) 1 
D.M.A.R.D. (R.N.) 1 
R.D.L.3(S) 1 
h.D./R.D. (proj. 1 
A.D./A.R.D. (Res 1 
D.C.R.R.D. 1% 
S.D./'R.D.A.C.l. 1 

1 
I 
1 

D./Ii.h.E. 
C.&/A. & A.E.E. 2 
T.P.li.3/T.I.B. 120 

Full scale tests on the hyrlrtiynamic 
resistnnce af a four engined flying 
bent (Seeford I). 
18.A.E.E. Repart No. F/Rcs/213. 
Noveeber lVs!+S. 

hn Interim Repzct an the generalised 
pcsontrtix af tank tests 3n n seaplnne 
hull x flozt. 
Smnders Rm Repot IJD. &37/T. 
bmch 1947). 
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APPEIQIX I 

The following quantities were recorded in the automatic observer:- 

Quantity Method of Measurement Range and Accurao: 

Aerodynamic Controls 

Aileron ) Forces, Desynn system. Aileron and 
) angular move- elevator forces measured by 

mader 
j 

merits and R.A.E. twin-axis control wheel 
trimer force recorder, fitted to the 

Elevator ) pos%tions. seoond pilot's control colunm 
in lieu of wheel. Rudder force 

measured by R.A.E. type pedal 
force recorders. 

Flap angle Desynn angular movement 
recorder. 25’ a0 

Aircraft Orientation 
and Position 

Pitch angle 

I 

Indicated by microammeter from 
Ansohutz horizontmutter elect- 

Ran,?e: Pi1","-4$ 

Roll angle rioal gyrosoopo. These readings Accurac 
were checked during the tests T----J: 
by comparison with bubble. 

-;i" during take-off 

inclinometers reading to l/IO' 
and landing manoeu. 

over range of 0O. 
vre S. Correct to 
1/6O in steady con. 
dations. 

Rate of yam 
and roll 

Direction 

Sidcslip 

R.A.E. rate gyroscope with IO. 25 and 50 deg. 
desynn indicator. per second. 

Compass repeater from standard 
R.&F. distant reading compass. 360' I0 

R.A.E. desynn vane recorder. gg:30y; 
2 ' 

Airspeed E.A.S. 

(i) Pltot head and 
static vent. 

(ii) ",,";o,&F,, 
1 . 

trailing static. 

liii) Pitot in 
venturi and 
statlo reservoir. 

Low readme: A.S.I. 

Accuracy: 1 knot. 

I 

/Altitude 
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APPEYLXX I (Contd.) 

Quantity kethod of I~~easurement Range and Acouraoy 

Altitude (i) Kollsman sensitive aneroid 10 feet. 
altimster. 

(ii) Radio altimeter Type AD?. Unreliable during 
initial climb and 
final approach. 
Later abandoned. 

Acceleration 

Longitudinal 
acceleration. 

Normal 
aoceleration. 

R.A.E. type 2-2 desynn -0.3 to +l.Og. 
aooeleromter mounted rigidly Accuracy: O.Olg. 
to the main sper near G. of G. Not used in 
Kollsman visual V.G. recorder. automatic observer. 

En@.ne Power 

Torque 4 Bristol type torquemeters 
tith steel capillary tubing 
and Bourdon type gauges. 

O-800 lb. 1 lb. 
p.s.i. 

Engine speed 4 electric R.P.H. indioators. 

Miscellaneous 

Time )-seoond timer stopwatch. 
Later rcplaoed by master 
contactar driving a Vetder 

i aounter. 

l/200 second. 
Indicates each 
&second. By inter- 
poletion of film 
frames accuracy 5 l/2( 
second. 

Fuel contents 

Event lights 

4 'gallons gone' indicators. 

These operated by human obser- 
ver to indiaate events not 
recorded elserjhere, e.g. 
landing and take-off points, 
arbitrary end of recording, 
eta. 

Air temperatura Balanoed bridge air thermo- 
meter. 

rater contact 

Means of indicating Make and break, electrical usea in automatic 
the time of making circuit dependent on observer and on 
or breaking oontaot external pressure on pilots, ooanfing 
with the water. diaphragm, between hull of indication light. 

flying boat and water. Operationally 
instantanious. 

, 

/ APPEXDlXII 
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h??xNDIX II 

I.. V~ATXFB3RNE DISTANCE 

l. 1. The effect of changes in weight, thrust and draq 

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

F,, = 
“L’n Lit,* 

*g xta 
II. 1 

rrhere 

%a = measured i-mtcrborne distance, 

via = amcraft weight during run, 

Uta = water speed at unstick, 

Fma = mean excess thrust unaor conaitlons of test. 

Assuming that the measured waterborne distances have been corrected to 
the standard unstick i-jater speed, iv% may witc 

II. 2 

X& = rraterborne distance in standard conditions, 

%s = mean cxcoss thrust in standard contitions, 

R, = standard weight. 

Now in Jkprcsslcn II 2,Xtas Va ma \ys are knomt and Fma may be deduced from 
the test mcasurcmcnts (EquationILl). The problem is to derive an expression 
for Fm. 

For alterations in thrust and air drag, I?, may be deduced 
directly from Fn, of the changes in thrust snd drag are 1-a or can be 
estimated, c.g, changes 1.11 thrust owirg, to change x.n enguc pouer with 
ak:cnt tenpratwe and changes xn air drag a-#Lng to the addition of 
cxtemal s torco. 

To correct for alterations in weight, vie make the following 
assumptions. 

(a) The mean :;-atcrbornc load is $, 1.~. the wing incidence remains 

constant bctwen mom speed, 0.7 UC, and unstu.dc speed, Ut. 
This is a close approximation to the usual sea&Jane take-off 
txhniquc. 

(b) The air ?.rag variation with vcight is small in compwison 
with the water drag variation 

(c) The rat.tlo ~X&G.L~ag 
waterborne load 

= R, does not c'hangc with weight. 
& 
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If nm the difference between the aircraft test weight and standard weight 
is 6W, and the corresponding change in drag is 6R, we msy wite 

II. 3. 

Where 6W is lrnox~n,($)~ must be deduced from t&c tests on the hull or 
similar hulls or from generalised curves; see, for example, Reference 4. 
Hence, knowi.~ CT?, 

%is = F, + ta, 

and the standssd vatcrbornc distsnce qs follo;-us from Equation II 2. 

2. AIRBORNE DIST'AWE 

2.1. The effect of changes in unstick, climb and r;ind speeds 

If %a = actual take-off water speed = (Vta - V,), 

%a = actual climb speed relative to the water, 

Ya = actual clibb gradient and Uts, U,,, Ys are the 
corresponding standard values, 

then 
+ 6h cos Y, 

G, = $. ucs22; Uts2 + 8h cos Y, 

hh = 50 feet nonxiily 

2 = (%2 - Uts2)/*g + 50 
t"oa2 - %a2)/2g + 50 

II. 4. 

II. 5. 

II. 6 

2.2. The effect of changes in thrust and weight 

If F, = actual mean excess thrust &ring airborne distance. 

Fms = standard man excess thrust, 

x, = actual aistancc corrected to 

x5 = standard take-off distsnce, 

WE nay T-aTi.tc 

x 
xff- 

h 
F i 

-(%a'- uta2) + 5O 
ma 2!3 I 

IV, - 
Frls 1 

(UosL - utsC) * cjo 
G3 1 

eero VTina, 

II. 7. 

/write 
L 1 
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Write Fm = Fm+T6', 

wa then ha = _ 
1 
-I Uca 2 - uts* 

) 

-I 

+50 J 
II. a 

Fma *g 

m, and Gs = - +6F 
C 

PCS2 - uts2) + 50 
Fma a3 I 

cs($) = UC2 - ut2 

,s 
wJa)* + 50 

*g 
Iis 

F 1 

+ E. 
n( us)* F s -- t 50 

*g 

t 
:T(Ua)2/*g + 50 1 + @ %a = \va p&A, h(U,)*/*g t 5q 

II. 9. 

II. 10. 

t 50 
ana s = 1 

xoa 
c 
%a2 - %a 

% 
t 50 +.g 1 hia Xc,, 

If x, has been corrected. for wind speed, take-off speed and 
climb speed, 



AmmJxx III 

SCKEZLE OF CAICULA!TION FOR REDUCTION OF 
SEAPL4.78 TAKE-OFF DISTLW~~ TO STANDARE CONDITIONS 

I.. ?,CEA+Sm QUANTITIES 

!ilaterborne distance 

Airborne dmtance 

at 

ilnstlck T.1, S. 

Screen height T..,S. 

nind speed 

reight 

2. DER~VILTIO~J OF ST&W1m ~~L!CERBORKE DISTAIKZ 

2.1. Correct X+,, to zero witi and standard T.kS. at unstick (Vts) 

Xl = xta ( 
Vts 

vts - VW 
2. 2. Correct Xl to standard w&&t, drag sna atmoqh,herjc conditions. 

(a) Estimate actual excess thrust 

whereUt, = measured T-rater speea at unstick. 

(b) Calcdate change in r-rater drag due to might change. 

Change in water drag = CJR = 2 ( 
wa - I$ 

2 "1 

R 
z= 

w3ter CirQ 
vaterbor~?e load ' 

and is estimated at a water speed of 

of 0.7 
( 
uts + uta 

2 1. 

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

Then excess thrust carrected. for weight is 

F, = FmF,, + CR 

(c) Calculate the thrust chcs due to atmospheric changes, etc. 

&? = % (atmspheric ohango) + CF (air drag) + . . . . . . . . 

The standard exoess thrust is then 

%s = I", + c!R + CiBB. 

(6) Calculate the standard waterborne distance 

/3. DERIVGI'ION 



“3 = x (UfZ - u.$ 
ca (q,” - -lQj * 

x4 = x, OJ,: - &/2s + 50 

KC _ 5&/2g + 50. 

/height 



ieiyht and thrust correctmn 
-1 

uihre X, and Xc, now apply to the airborne distance biDzen en@;mne 
faxlure an13 tne 50 feet hei:,ht pomt. 
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TABLE 1 

Data - Solent N.J.201 -- 

w 

section 

Gross Area 

Span 

S.M.C. 

Dlstanoe of S.Kc.i.lecding edge in 
rrmt of step 

Aspect ratio 

washout 

Djhdral (to mid thxckness 3@ chord) 

GottlnEen L36 (mod.) 

1688 sc,uare ftet 

112.8 feet 

14.97 feet 

7.93 feet 

7.54 

0 deg. 

3 deg. 

Sweepback (normal to aerofoll datum line) 4 deg. 

Wing setting to hull datum 6 deg. 9 min. 

Tallplane 

Section R.A.P. 30 (mod.) 

Gross Area 265.6 square feet 

span 42.45 feet 

Elevator Area 97.8 squnre feet 

Dxhedral(to lower surface aeasured at stub) 6 desy. 

Leading edge root above datum 16.19 feet 

Taiiplane setting to hull datum 4 de@ 

Flaps 

TYpe GOtI@ 

Area 206.2 square feet 

map span 38.1 feet 

Flap ohord:wzng chord 32.75 % 

/Bull 



j-h11 ..- 

Beam at step chine 10.27 feet 

Forebody length : beam 3.36 . . 
Afterbody length : beam 3.23 

unfairea step depth lO.l$ of beam 

Step falrine: 1 :3 

Afterkeelamle to fc~ebody keel (at step) 

E'oreboQ keel angle to hull datum 

Ergines 

7.1 see. 

1.8 deg. 

POW Hercules XX g~vvlng 1700 B.H.P. at 2800 r.p,u. and + $& p.s.i. 
boost pessure for sea level take-o:'f. 

Gear ratlo 0.44.1:1 

Propellers 

FYI= 

Diameter 

Solidity at 0.m 

Section 

T/C at 0.73 

No. of blades 

De Hav~.lland D9/4&6/1 

12.75 feet 

0.141 

!XlarkY 

6.@ 

4 
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2 TABLE 

SOLm N.J.201 

&IJiLSuRm FLQEiTSOWZ HUNS UNCOF!REPEiD (TEMPEfLAITE 

Run No. Take-off Yei.+ in lb. Tend Speed Take-off 
vater Speed Distance in 
in Knots feet 

(uncorrected) 
. 

752 
z; ;~~~ 

1573 12 
zig 1579 

;$ 
8 

73 ;p; 1550 2730 
73 1577 2 

793 
2420 

77:400 1547 17 2330 
058 ;6" 77,850 mt7 15 2980 
060 77,300 1518 2550 
061 7':: 

2% 
1536 i; 2520 

063 
% 2i$ 064 z; 76Z350 :; 

070 77,90(-J 1525 2660 
071 ;; 77r650 1525 1'; 2620 
072 77,400 1539 
073 

2490 

;;sg 
1529 :: 2580 

084 :'; 1533 11 
085 

3170 
$200 1519 12 

086 :'5 77,O~ 1521 12 2"9E 
088 76,35o 1523 lo 3020 
089 ;9' 76,050 1516 10 2900 
091 73 

?E 
1519 

I.01 WY g 
231 

gi 
g 77:sw 1518 

232 77,550 1507 2 
233 

E 

78: 77322 
1513 13 

235 
31% 

1528 
239 

3g6o 
82 76:700 1516 ; 

up 
3350 

83 76,400 1516 
241 5gi 76,150 
w ~~ 

: 
2 

EZ 
2860 

lgso ; 
2 76:4m 1585 10 

$2 z 76,250 1575 
Ei 

8 
79 76,000 1580 12 

2: 

2900 
77,650 1515 12 

;z :22l 
568 2:: 

15x) 13 
81 

2: 
1500 11 

6l:yoo 
3520 

1630 1650 
:: 

9 
61,650 

623 
1620 10 1690 

WW 1620 11 
E % 61,250 

g 
1615 

61,100 1620 i," 
;2 

1590 
61,750 

663 22 
13 1720 

61,~ 
664 

16 
$ 

U70 
pg 1600 13 1600 

:ss gt; 
22 W-Q 

55 69:3m 22 164.0 
57 1570 

37: 61 
1730 

1570 $ 
381 ZE 59 1570 16 
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4 TABLE 

SOLBIT N.J.201 

K%SURD VhTmORNE RUNS UNOXRXTED (SUB-TROPICAL1 

Take-off 
Distance in 
feet 
fUncorrectd~ 

433 83 
437 85 
439 
4L-1 z 
477 62 

7&2W 
77,900 
77,500 
76,000 
75,400 

;i%: 
77:650 
77,350 

70,500 
70,250 

+i;*;g 
61:7oo 
60,900 
60,700 
60,450 

u-70 
&70 
1480 
1460 
11&O 
1460 
1665 
lL50 

1523 12 
1530 11 
1520 18 

zg 

g.z 
4040 
4570 
4230 
4570 
lit130 
j8;O 

:zg 
3920 

EE 
lb.200 i9g 
2% 
2810 
2950 
3440 
2350 
2270 
2030 
23.20 



Run No l 

752 

:2 
756 
793 
060 
061 
072 
073 
005 
036 
231 
232 

ZE 

z 

gi 

22: 

2 
371 

;;; 
379 
381 

621 
. 622 

623 
6%. 
625 
661 
663 
664 
665 

Take- off' 
!'atur Speed 
in Knots 

76 
81 

59 

77,500 
77,250 ;pg 
&co 
77,300 
77,100 

g:yg 
77,200 77,ocQ 
77,850 
77,550 
77,700 

~~~~ 
76:6oo 

Poner in Tti Speed 
B.II.P. in Knots 

1573 
1579 
1550 
1577 
1547 
15% 
1536 
1539 
1529 
1519 
1521 
1510 
1507 
1600 
1575 
1570 
1580 
1535 
1575 
1520 
1515 
1520 
1500 
1582 
1565 
1570 
1570 
1570 

1630 
16.20 
1620 
1615 
1620 
1620 
1620 
1600 
1610 

12 
0 

2 
17 

t: 
13 
13 
12 

: 
15 

; 
8 
9 

lo 
3 

13 

:: 
11 
22 
22 
2l 
19 
18 

9 

E 
12 
13 
13 
16 
13 
18 

Take-off' 
Distance in 
feet (Correctc 
to l&O B.H.P. 

2960 
3070 

2% 
2620 
2430 
2500 
243-O 
2570 
2990 
2mJ 
2920 
3270 
3190 

g 

:",z 

:;ki 
3160 
3300 
1830 
1680 
la00 
1040 
1760 

Correotd to 
1620 B.H.P. 

1680 
1690 
1790 
1650 
1590 
1720 
1.510 
1550 
1560 

/ TABLE 6 
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TABLJS 6 

SOLWT N.J.201 

VARIXL'ION OF WA!EXBOF?XE DISTXW3 VXTH TEliD SPm 
(CORRZTZE ~R~IG~~,uNSTI~K~P~ m ~34~m~0-1 

Take-off 
T.L.S. in 
Knots 

l&3&t in Poncr in 7ind Sped Take-off 
B.H.P. in Knots Dismnce in feet 

752 88 77,WO 1573 12 2960 

3% :; 76,GoQ 77,250 1550 1579 2 ::o” 
756 
790 
793 
060 
116 
117 
233 
237 

!g 
371 
373 
377 
379 
381 

“6:; 
623 
624 
625 661 
663 

22 

86 86 
65 65 
89 89 
a5 a5 
86 86 

;: ;: 
88 88 
a9 a9 

I 81 
81 

76,500 

;;~~ 
77:300 
77,900 
77,700 

;G$ 
77:700 

:2;g 
69hm 
69,300 
68,850 
68,650 
68,450 

61,900 
61,6!-a 

“8;eg: 
&oo 
~J5g 

60:900 
60,750 

1577 
1554 
1547 
1518 
1513 
w32 
1513 

~~: 
WQ 
1575 
1582 
1565 
1570 
1570 
1570 

1630 9 
1620 10 
1620 11 
1615 12 
1.620 13 
16x1 13 
1620 16 
1600 13 
1610 18 

15 
18 
17 
15 
4 
7 

13 

; 
2 

22 
22 

:; 
18 

2620 
2290 
2560 
2490 

:?I-% 
2870 
3330 
3330 
3150 
3180 
2190 
2000 
2150 
x)30 
3mJ 

Correct&i to 
1620 B.H.P. 

1760 
1810 
1750 
1770 
1.670 
1680 
&70 
1550 
1550 



Run 
No. 

752 

;z 
756 
793 

2: 
061 
063 
066 
o7o 
O-71 
072 
073 
a- 

00% 
088 
089 
0% 
IUI 
116 
117 
118 
231 
232 
233 
235 
239 
ZbO 

2: 
542 

g 
g 

z”,: 
622 
2: 
625 
661 
& 
6% 
371 

3: 

;g 

Take-& 
W8tcr Speed 

in Ilnots 

8r, 
7? 

56 

;; 
61 
59 

iYeight in Pwer in 
lb. B.H.P. 

77,850 
-77,300 
77,100 
76,600 
76,350 
;,g 

77:400 
76,950 
77,650 
77,200 
77,000 

:6"2:: 
75:400 
77,750 
77,900 

3: %: 
77Za50 

::$: 
77:a50 
76,700 
76,400 
76,15a 
77,700 
;z,;g 

76:4co 
76,250 

1573 
1579 
1550 
1577 
1547 
1547 
1518 
1536 
1530 
1489 
1525 
1525 
1539 
1529 
1533 
1519 
1521 
1523 
1516 
1519 
1509 
1513 
1482 
1486 
1518 
1507 
1513 
1528 
1516 
1516 

:~~ 
1575 
1500 
1585 
1575 
1580 
1515 
1520 
1500 
1630 
1620 
1620 
1615 
1620 
1620 
1620 
1600 
1582 
1585 
1570 
1570 
1570 

iiind Swed ! Take-cgf 
I - in iQmts 

12 
a 

2 
17 
15 
15 
15 

:; 
15 

:: 
13 
II 
12 
12 
10 
10 
10 
I4 
4 
7 
8 

14 
15 
13 

; 
5 
L 

89 
9 

IO 
8 

12 

:; 
11 

9 
IO 
11 
12 
13 
13 
16 
13 
22 
22 
21 
19 
<8 

T 
Distance in 

rest 
(Coxecter3 to 
80 kts. G.S. 

m?' 1600 B.H.P. 
- 

2900 
2670 

:7"% 
2890 
3020 
2690 
2830 
3130 
2940 
28/o 
2830 
2830 
2620 
3060 
3020 
E&o 
3020 
2510 
2540 
3210 
2750 
3060 
3290 
2920 
3110 
2920 
3280 
2720 
3050 
2560 
3080 
2700 
2890 

:igo" 
2860 
2820 

:iz 
1860 
1970 
1940 
2030 
19a 
1960 
1840 
1820 
Y-h90 
3180 

:;Ez 
2990 

1 i 
1 \ 

_j 
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TABLE 8 

SOLENT N.J.201 

VARIATION OF ~;ATIiXBO?NE DISTfNCE i-X7X WsIG?3T 
(CXP.REcTED mlR F'IND, UNSTICK SPEED AND BIGIBEi POKBR,TRO~IC&) 

‘“.=b* ,“errz.‘” E%%” zET&gz$ 50 
373 78 1525 10 2560 
378 
379 

yi z?;:: 
60;700 

1525 12 2310 
1530 11 2360 

3m 75 60,450 1520 I-3 24%' 
391 84 70,800 1505 9 3080 
392 83 70,500 1.500 10 3040 
393 % 70,250 1510 11 2810 

:9 87 $?y$ 

77:2oo 76,850 

1500 1504 10 8 2740 2910 

gz 2 1470 UC70 65 3610 3330 
u7 86 

z; 85 84 

;E% 6 3620 

;,‘I;‘,” 

% 

7 
431 82 

77:9a 
$2: z 

:g 
3900 

432 82 1465 7 3710 
433 83 77,500 3780 
437 76,000 
439 

2 
75,4oo 

$K$ G" 3420 
10 3270 

E 78 K 77,350 74,800 76,600 1479 $2 10 8 33w 3300 

g 2 77,200 Lb83 i :E 

ET 82 83 76:2x, :g:: $2 J-490 10 10 

/TABLE 9 



mln No. 

752 
755 
793 
I.01 
237 
543 
544 

g; 

621 
622 
623 

22 
626 
661 
663 
664 
063 
231 
233 
547 
665 
050 
061 
062 
064 
070 
071 
072 
073 
234 

378 
379 

E 
392 
393 

:2 
431 
433 

371 

:7’: 
379 
381 

lake-off 
'ater Speed 
.n Knots 

81 
-'6 
75 

2 
00 
85 
86 
82 
83 

56 
55 
57 
61 
59 
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TABLE 2 

soLm NJ.201 

X&rib Speed 
in Knots 

P 

Ti5.t-d Speed 
in Knots 

12 

2 
UC 

2 
9 

10 
13 
12 

3 
10 
11 

t; 

e 
16 

:: 
Lb 
13 
12 
18 
15 
15 

t; 
15 

;; 
13 
14 

TE!dE'E%tTE 

eight in lb. 

60,900 
76,600 
77,050 
77,300 
76,000 
60,750 
77,300 
77,100 

;>;g 
77:900 
77,650 

EY3 
77:0cr, 

60,900 
60,700 
60,433 
70.800 
70; 500 
70,250 
77,200 
76,850 
78.250 
77,500 

69,~ 
69,3oo 
68,850 
68.650 
68;450 

k-borne Distamc 
in feet 
Actuel 

SW 
1610 
1eyo 
1870 
1940 
vlco 
2060 
1650 
1710 
19x, 
1260 
'240 
1220 
WO 
1150 
W4JJ 

2% 
1000 
9YJ 

lllo 
980 

1630 

1730 
207J 
lSO0 
1980 
17@ 

z$$ 
2670 
1fEo 
1640 

1270 
1180 
I.310 

:$.E 
For No's 371 ~mmrds the Ah-craft was allowed to axclerate, and steadily clinbe 
so that it arrive3 at the screen height at 106 knots. 
The clcimbi~ speeds given are the mean values. 

/TABLE 10 
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TABLE 10 

SOLmT N.J.201 

VARIATION OF K@BORNE DISTANCE ??TH TAKE-OFF, &IQB Ai'm PWD SPE!Z@ 
(COR?.BZTm EQR'JEIGHT iiND tiK+rNE FOWR, TzXPEWL'E) 

Run &Jo. Take-off Climb Speed 77irfi Spe&i Tiei.&t in Airborne Uc2- Ut* 
-ater Sped in Knots in Knots lb. Distmce 
in Knots in feet 2f: 

+5 

752 
755 
793 
060 
061 
063 
070 

071 072 

073 101 
231 
233 
234 
237 
22 

E 
561 

2: 
62.2 
623 

i$ 

661 
663 
664 
665 

76 

:: 
;: 

;: 

72 13 

13 14 

$ 
3.4 
85 
9 

10 12 
u 

12 9 
10 
11 
12 
13 
9 

2 
13 
18 

gi 6% 

7$ho& $'sg a00 1870 

77:300 
1110 
900 

77,000 810 
;~9~~ 1940 
76:600 2l.w 2060 

566%iz 

pvg 61:goo 

1650 1.630 
lD0 

1260 1920 

::el 1w 
613250 

1220 

61,100 E$ 
60,900 1540 

900 
27Lg 
6o:voo 

860 
1080 

60,750 790 

56 

;i 

1;; 
107 
100 

a9 
194 
209 213 

107 UC9 
165 

ia7 178 
ia4 
197 
204 
180 
205 
153 
151 
151 
124 

371 56 90 22 69,500 1270 I 270 
373 55 89 22 69,300 1180 265 
377 
379 

2 ;: :;: %g 1310 281 
1340 250 

381 59 92 10 , 68:450 w+o 268 
For No's 371 ormards the Amcraft nas allaved to accelerate, ati steadily 
climbed so that it arrived at the screen height at 100 knots. (Safe@ sped). 
The elimnbiw speecls Siven are the mean values. 



Temperate Sub-tropical 
of Table 3 cf Table 4 

Run ITo. 
- 

752 

% 
756 
793 
058 
060 
061 
063 
064 

070 
071 
072 
073 
084 

22 
088 
089 
091 
101 
116 
$17 
-l-l8 ' 
231 
232 
233 
235 
239 
240 

621 22.7 
622 23.8 
623 
624 
625 
661 
663 

66% 
37-l 
373 
377 

:87? 

-Y+- 

TABLE 11 

SOLFnn N.J.201 
lttB&XJm TIME TO lJi"~ICK 

Tim in sec. 

38.6 

40.9 

g:i 

3711 
39.2 
39.1 
39.1 
39.2 
42.7 

48:3 

$2: 
4213 
44.6 
42.1 

4618 :;*os 
46.6 
39.7 Z:Z 
41.5 
39.8 

‘40.1 
41.8 
43.6 

24.4 
22.5 
23.0 
24.4 
23.3 
23.5 
23.0 
33.0 
31.0 

$” . 

Run YTO. 

::z 
417 
416 
419 
431 

tz 
437 
439 
441 
477 
483 

$2 
488 
489 
491 
391 
392 
393 
vt 

:79; 
378 
379 
380 

-!- Tim m sec. 

61.5 
60.2 
57.2 
;“‘; 
5;:3 

55.4 

$2 
5711 

ML2 
43.7 

35.2 
32.8 
31.8 
35.6 





FIG. 3. 
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FIGS.5 8, 6. 
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VARIATION OF WATERBORNE DISTANCE WITH WIND SPEED, SOLENT. 
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FIG.6. 

VARIATION OF WATERBORNE DISTANCE WITH WIND SPEED, SEALAND. 
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FIG. 12. FIG. 12. 
VARIATION OF AIRBORNE DISTANCE WITH UNSTICK,CLiMB AND VARIATION OF AIRBORNE DISTANCE WITH UNSTICK,CLiMB AND 

WIND SPEEDS, SOLENT Al 77.000 LB. WIND SPEEDS, SOLENT Al 77.000 LB. 
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FIG.13. 

VARIATION OF AIRBORNE DISTANCE WITH UNSTICK, CLIMB AND 
WIND SPEEDS, SOLENT AT 61,OOOLB. 
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