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SUMXARY 

The effects of slipstream on longitudinal stability, spray and 
elevator effectiveness are deduced from tests on four configurations of the 
basic model of the series which differed only in aerodynamzc detatils. 

It was found that in general increases in thrust coeffloient 
improved longitudinal stability, spray oharaotenstios and elevator 
effeot4veness. A method of applying the detailed results to the stability 
lxnts of other models of the series is outlln-3. 
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1. ITWR(IDUC"IuJ" 

In this report results are given of tests made to determine the 
effects of slipstream on the hydrodynamic longitudinal stability and spray 
characteristics of Model A, the basic model of the series detailed in Hefercnoe 
1, a list of whioh is reprcduoed in Tr,ble I. Full details are given in this 
referenm of the oonsideratlors affectmg the design of the models, but it may 
be mentioned here that Ilodel B has n len,th/beam ratio of 11 (the forebody 
being 6 beams in length and the afterbody 5 beams) ) an afterbody to forebody keel 
angle of 6O and a straight trensvsrse step with a step depth of 0.15 beams; it 
has no forebody warp, no Lffective afterbody warp and no step fairing. The 
differences between the configurations used in the present tests are purely 
aerodynamic, the hull, tail unit and basic mainplane being identical in e3oh 
case. The hull lines of the model are given in Figure 1 and photogranhs of 
the four test configurations (which are described belo,!/) are given in Figure 2; 
relevant hydrodynamic and aerodynamic data are given in Tables I and II 
respectively. The techniques used in the tests and the pre:-entation of results, 
together with the reasons .for using tnemg are cons:dered in Rafcrences 1 and 2, 
though a brief sun&nary is giver beloe. 

The configurations tested may be described briefly ns being 

(kg 
.I 

with take-off powr, 
with feirines rtplacing propellers, 

111 vVxth propellers windmilling, and 
( 3 with full span leading edge slats(and no propllers, f'azrlngs Or 

nacelles) 

Results of tests on the first three of those configurations, all 
fitted tiith nacelles, show the general effects of slipstream on tie stability and 
spray characteristics of a high length/beam ratio hull, ivhile comparison of these 
results with those of the last configuration3(the standard teat oonfiguration) 
enable the slipstream characteristics to be related to the msdels of the main 
series. Tests mith slipstream were not made on each model, in order to save 
testing time. 

2. DETAILS OP 'l!%CP COn~IGL?ATIC.YS 

The following details of the test configurations are gzven both for 
convenlenoe and to amplify the information in Reference 1, and a goner&vieW of 
each ocnflgwation is given in "igure 2. 

W th take-off pove_r 

The l/15 scale Sunderland mainplane, common to eaoh model of the 
series, was fitted i;ith four turbine-propeller units; the turbines were 

xk.IIb compressed air turbines (Reference 20) and the propellers mere 
0.795 ft. in diameter. Leading edge slats were fitted outboara of 
the outer nacelles, the arrangesent being shown in some detail in 
Figure 1 of Referenoe I. The unzts were supplied with comnressed air 
at oonstant pressure to give take-off thrusts of the ri,ght order for 
this typs of hull. The resulting variation of thrust with sneed is 
shown in Fipurc 11 of ;(tference 1 and the thrust coefficient (To) - 
speed relationship is given xn Figure 3 of the present report. The 
mean thrust line YBE inclined upwards at Jo 9' to the hull datum 
(tangent to forebody keel at step) and its distanoc from the C.G. 
measured normalto the thrust line was 0.28 ft. The ;-itching 2oment 
of inertia of the model in this conRgurstion was 23.25 lb, ft. l 

( 
ii) Wrth propellers ~~:rr%illiq 

This configuratxon lives ex?otl;i the saoe as (i), except that no air 
pressure was suppled to the turbines. 

/ (iii) 
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3.5. I T16vator Effeotlventss 

As difference betueen the confqurntisns we such ES to affect primarily 
the aerodynamos of th& model. the lri’t chs1’Cictem:tlw. rind the state of flow 
over the wing s”s briefly con~:dcr~u belop!. It nay be rimemberei that the lift 
Curves wre used in the calculatiun of 1033 cocfr’iclents, :hich m turn wze 

* used in the trmsposition of the stability lmlts to a WCir brse, so an,, 
peculiarity In the lift chorscterlstlcs ,wlI be reflected throu$out the sequenoc. 
It should also be noted thst the oumes hsvc &en plotted on a keel sttltude base 

. so as to be duwctly applicable to the stability drogsams; ,nng 1no1dence IS 
60 9’ g;rtater than keel sttlttie. 

The lx? t curves 61th take-off pmcr (Frgure 4s) show an mcreasing 
tendency to regularlt; ss ths thrust cocff~clent ie decreased; at Tc = 9.4 the 
pou?cs we dis3iYuly en5 only the curve iorl)= Oo hss been ~IYI,~. wi1c: at T, = 
0.; a c183r md~cation OF the effect of’ elevator 1s given. As plmmg is not 
establlrhcd wtll about CTT = 4.59 howzver, only the curves for Tc C 2.0 are 
szgrur”~car.t m the present context and the transpmed stability llrnlts should be 
fairly accurate. The a~rflom post the vnng v~lJ. probabl:: bi mixed; at the; tips 
it should be la.nmz over much of the chord, the slats preventlx breAmmy and 
delaying transition, whrle behmd t!le propeller discs no;%1 slzpstresm cond%tlons 
Will ex :st. 

The lift curves ,vLth propellam A&nllling (%gure i-b) arc pt.mim 
m that the curve for n?= 0” 1s of grester slope ontl reaches hi::her lift 
oseffic~e~ts than do the 0urv.s for tne otlner elevator settin37. i’he loss of 
lsft %iLh eltvator mny be due to miff~cwncy of the tnilplsne ot other than 
the zero elevator settmg, ES D result of the retarded flo% throu& the 
prooelers, or to elevator changts sffectzng 

4 (~ubtraotion or tsll+ne lift ( 
the flolr over the namplme. 

a-c ,masu~-~d with no slipstream, ReferenCe +) for ’ 
rl = O” at no = a0 and -IO” would give lift coefficlcnts of 0.97 and 1.00 ros~ctlvely, 
thereby @tug the our~~ iv p7lac6 ,rnthln the YES. The tjllplane lift CXCVE iS 
given in F’lpx 12 of ~eftrcnce I). It should be not4 that tails COnfi,yX&iOn 

w may be oons~dered as om \,lth ne;at:vc thrusz and there r.ay therefore be a 
variatim or” the 1:I’t cn~rcct~.:~st~os mth thrust coefflclcnt for T, CO. This 
should be sm’ii9 houevirp nlld the transG:ost-d stoblllty llnlt s should be reasonably 
oorrcct. 

/ The 



The lift ourves vltn falrings (Fig ore 4c) clearly ir.dxcate transition 
and assoc~.nted breakansy 21, 22. The floi! over the vx.ne 1s thu. m a cr~txnl 
state and l:%ely to Se affected by mall 0haqe.s in Keynolds i"umber. The assxi- 
atad load coefficients cm tlleref'orc only be of the ri&t order and the accu.rsoy 
of’ the transposed stabxlitg lznlts ~111 suffer sccordl~gly. 

The lift curves vjith full span slsts (~lgure 4d) nrt rogulor and 
accurate; tnlS is th& res>llt of lamlnsr flow belp.5 maintained rlth lzttle 
bnakau!ay 0-r the vhole iY2ng span by means of the leading; edge slats and tnere 
should be ilttle error in the corresponding transposition. 

4.2. Longitudinal Stsbllitg 

The effects of' slipstream on the lonatudlnal stab111ty charactcrlJtics 
of Wdel A may be determined from a detaIled study of t'ne individual stability 
dla~ams, but it 1s more convenient to make separate comparisons of ths lxn]ts 
and tile trun curvea. 

Both mdisturbad and dIsturbed stability luuts are compared on a C 
base In Plgu~ 7. If t‘ne curvzs for the case vlth full snsn slats be nag&&d 
initially9 the other tbrrrte csses - take-off power, i'nirings and pro~llers xndmill- 
xng9 taken 10 that order - Oonst3tute a set9 V~L: 

thrust cases reqectively and illustrate, as ~11 as the ge-neral ef?ects of 
pos1tioe9 zero arid negative 

slipstrea!n, the effects on the lmlts of a proposeive rzductlon in t!,rust 
coefficient. In the undisturbed case these are to icorease botn the speeds 
and attrtudes at which the limits arL enoou3teri;d. At lob ntt;tude!s tne loner 
limits converge and at high attltudcs there is a minor reception t3 the foregoing 
rule in the oace with propellers alndmllllng, but tnis is not significant. In 
the disturbed csst: the same typ of pattern can be azen altho@ It is mo.!lfxd 
slightly because of the d-Lfferent limxts involved. (It may be reme&ercd that 
the d-sturbed llmlt for the case with fsirlngs eras obtaxned ,TJlth or,lg 5o 
dlsturbsnce. The part of the luut dravn shoul3 011 he alterct ~Il-~,:ltl> by 
the ap>lxation of the maximum dlsturbsnoe teonnlqueC hob;tver, and may thaus bn -3 
usefully zncludrd in this ccmp~rlsonj. The procresslve muvtment of Qne lzxlts 
UP the speed scele nlth decrease or" T, IS much greater titan in th3 undxsturbed 
case 9 whll.e the attxtude changes are about the s3me. 

By corr,n2rinE ~tGlvi.dueliy the undxsturbcd and dlstarbtd llmlts for each 
thrust ease? tht-cnanges In dicturbnnct effects follov,ing general variations in 
thrust ccefficlent can bt ascertain&d. lhlth positlvt thrust or take-off paver 
the effects of dlsturbmcc are to double the vertrcalband ~,f uvz.tabzAlts found 
acres:: the take-off path ri,thout dlsturbnnce and to raise t!le high sot .d part of 
the levier l:mit, 61th zero tnrust or iurings the disturbance effects ore greater 
the vertixsl band br&q more than doubled, whlls in tht negative thrust case 
dlstubance causes Ghe onset of instabxl2ty over almost tne &ale of the planing 
speed rsnp; there is thus a rtpxd worsening of disturbance effects *ssth decrease 
in Cirust cuefflclent. Tl~s me3Ds that duruq landing an sIrcraft IS far more 
sus~e~~trhle to dxsturbance than during take-off. (It is felt that thrs 
conciti+ion is o general one and 1 s not poulxar to tnls hull form.) 

The llmlts obtaxncd uxth full s?an slats lie in general uith Ihe llmxts 
for the casts ';:::1th propellers wxndcln?illlrG and foirin,;s, a,~y from those obtained 
~3 th t‘ike-off ~"WL r. T:EJ are better d~.scussed ho~~evcr, in Elation to the other 
llmrts, lvhen plotted on afldC1, base (Figure 8) p.hioh retites waterborne lo-d 
to speed a, 1.e. 3~h~t xcountis directly for changes xn lift and ?ndlrectly for 
cbange,o In rltchlng moment when these may bc likircd, as m the prerent case9 to 
a change In elevator settmc. T'nc object of t:lese tz-ts u;ith reqct to the 
full +,an slat oonflguration 1s to assess tnc mapitude end character o1 tne 
chqes effected b:/ take-off po"xr and %%n;lm>llin:- propellers in tie case of 
models oc tine swie-. 'ph,. e?'ects Ln the ccse of ::odel W sre reedi?y observed 
fromJ%~:ures 7 and 8; t:lelr cp;,llcntion ta the other mo,Jtl? is consl2cred belo& 
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The hulls ~on~amed are of tht same family, differing only iE the 

8 hull parweter under invest;gatlon, and differences in losdlrg ara3. tr=m arc taken 
account of by the method of rloltlrq--. It follo,:s that any difference between the 
magnltudt: of tne slipstream olfects fur~Mode1 A (~~l,~ure 8) and tnose for any 
other imJs1 of the sctiis JJill be due entirely to the effect of the ‘hull paro- 
met&r vhloh has been varied ;n golq-7 frcm one model to the other; in &her words 
to sG?ne ancillary tffect, 'The mognzttie of this el'fect may of coxcse bs affected 
by the speclflc values 05 the hull parameters vihich are '&e ~mne for i&e t,so models. 
Where such mclllary ef;-scts are small therefore tne efftcts of slipstream and 
vtilndm1l.k; propellers may be ta&r to be tne same as in the case ofi$odel A. 
For instance9 the lower undisturbed stability limits for most of the n?oacls tw..th 
unwar@ forebodles collapse on that for?SiodelA ~&on plotted on am/CT base 19; 
the secondary effects are therefore small and slz,,pstr&an offacts Vslll bk sensibly 
the same in eech ease. Upper limit changes eill hove to beauplxd %lth dsscretion 
and only the general nature of the effects oaifl bc considered 2-n the dlctwbed 
case. It is felt that wth a suItable redefuution of hull nttrtudc the foregoing 
mill also a_uply with small error to the warped forebody cases. 

It 1s interesting to c>te that xn Plgura 8 the limits for the casts 
vnth fuli s_jon slats and _oropelLers nindmillxq form a set whxh 1s separated 
from the remauderp vihlch form another set) and that tne general pattern of the 
Llnclisturbed llmlts 1s reflected in come detail in the arrangement of disturbed 
lnniits. 

The plots of stablllty limits vilth elevator an&les replacing keel 
attitude3 as ordinstes in IQure 9 art gven marnly f-r information. It may 
be noted however, that xn the Qndleturb?d case the lawer lunlts obtalned lath 
take-off pmtr and wmdmlll~np: propeller. Q are scuaratcd from those for the full 

. span slat ease by negative and pnsltlve amounts ;P elevator rcspcctiveiy. This 
is consistent with the re?resentation of the eddltionnl ti;rust moments by a change 
in elevator setting, but the idea wnnot be taken Par, u~.tnout conszderation of 

. differences in elevator effzcsency and in the actual stabliity- lxwts. 

The effects of slipsteam on trim are shown in Figure 16, where the 
cumes for 'ii= o", xh5:n have been ta&n as typlcols are oumpared. As would 
be expected they IIE in order 9 the highest 9ttituJes b6lng reached on the trim 
curves ,%i,h the lo'vsst fW,lGrd s&rust 9 and tiils u2wrse relation&up is preserved 
throqaout the take-ofl ~~~eeil rnngp. The epacrng cf the curves is almost 
constallt ovtr the plmmg r-need range, but It should be noted that while the 
increase in attitude with d&crease ir thrust is progressxve, it varies 'with sped 
and 1s non-iineor. Compar~eon of other truri curves sllow that the inverse 
variation of trim with tnrxst coefficient is found at all elevator settixqsP bat 
the spacxng of the ourves varxs, the distribution being more even at hzgh values 
of elevator angle and less so at low values. 

The trim curves for the cases with falrings and full span s‘lats in 
Figure 16 lie toga;.her, indicating that only a small amount of drag is obtained 
from the fox+3 nacelles. 

4.3. "ak+ F'ormation 

a As the photographs 01' the wake regions are of reprcsentntive rather 
than specific cases they can only be compared ~ndlvidunlly xn lsolnted ustanoes, 
that is ahen spa&s and bttltudes ore approxunatcly equal. %ere th3.s can be 
done, ehilroh 1s in the ftdll span slnl; and tmqndnulling pro>sliers caszs only9 there . are no noticeable differences in w-ke charaotensticr. 

/ Although 
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Althou@ no Photographs wre taken of float in the ‘wake region in the 
case &th fairings, ir IS felt that such photographs would not differ al Jpreoiably 
from those for the fi.Ll spsn slst configuration. 

4.4. Spray. 

Tlle effects of slipstream on sgray 81-e best considered by adopting the 
method used in the com~r~son of lcngitud,nal stabilltg Iimits. Neglecting 
initially therefore the till swan slat case and consrdoring the spray photograPhs 
for the configurations >,ith take-off power, f airings and ~mndndlm~ prspe llors 
respeotzvely tine effects on sProy of a Progressive reduction in thrust coeffloient 
can be seem at each sleid. 

In general, <with reduction of thrust coefficient ti.ere 1-s an zncmase 
in the height of the spray hllster and 9 while v,ith zero thrust there is an 
unbroken an3 apparently undisturbed blister, in the casts vi’ith positive 2nd negs- 
tive thrust tile sPray is, or tends to be, sucked into the prapcllers and broken 
up* illese points are illustrated IX the photographs for indivi~uel sPeeds. 
Those for C, = 1 are of little consemence as in ti;e nfgatlvc thrust configuration 
at this Speed friction in the system-is Preventing the FrOpellers from turnwg. 
At C, = 2 the relative heights of t!ie spray profz.Ies can be clearly seen 
together with the roilsing and breo~mg of the blister in the positive thrust case. 
At C, = 3 in the case with negative thrust there appears to be a suction at rome 
drstanoe behind the propoller planet l%ich distorts and r8~ee.s t1.e bliszer, Aile 
with positive thrust the suctwn occuw e-rther in the propeller plane or Just in 
front of it. Photographs for the higher speeds ore not quite co instructive, 
except pernaps for the rear view at c, = 4. The relst~vt posztions of the sPray 
profiles are clearly shou;n here, but that for the positive Uhrust case is dis- 
turbid Just below the Wang trailing edge and indicates depression by the slipstream. 

It should be noted that as in the negative thrust case the propeller 
c 

drag is a function of tne forward speed and the thrust coefficient vi11 probably 
vary only a small amount, and as in the positive thrust oasc the thrust cceefflc- 
ient vanes greatly at low speeds ‘I the seParation of the three sets of photographs . 
in terms of thrust coefficient Kill vary with speed, being most uneven at the 
lovtest sped, and this snould be borne ~.n mind &en exarmningthc photographs. 

The proJeCtionS of the envelopes of the spray Profiles in Figure 13 
show the decrease in spray height with increase of thrust coefficient, except 
at high values of Cx vihere the positive thrust curve rises across the others. 
This is urdotibtedly due to the reduction in attitude and oonseluent movement 
fornerd of’ the spray origin &ioh occurs at low speeds with positive thrust. 

4.5. Rlev2tor Fffectlveness 

The cwparison of curves of maan elevator effectlvenss (Figure 15) 
shows that *ith a progressive general increase in thrust coefficient there is 
an incre>se in mean elevator effectiveness and, exoept in the owe *,ith pssltive 
throat) the effect 1s sensibly constant over the planing range of speeds; “I1 th 
positive thrust tee increase in effectiveness wth steed 1s rcduoed at Ihe 
higher sPeeda. The curve for the full span slat configuration lies a little 
above that for the case i<itln fnirings. 

In oono~3eriiy these curves it shoA.3 be noted that, at a given speed, .d 
an increase in thrust csefflcient nil1 have two main effects ~11:s: the load on 
water will be reduced, rrilich effect by itself will produce an increase in elevator 
effectlvenessle, and the efficiency of the elevators end tnilplsne 0111 be imProved . 
when they are in the sccelcrstzd floui of the slipstream. It would appear 
hsrievar, from t’he nature of the won~c 9 that relther of these effects 18 the 
cause of the rather sudden decrease in slope of the positive thrust curve at Gv = 7. 

/ It 
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. 

b bssn of node1 

CL l:i"t ooeflicient : L/&W2 (L = la.ft, p= azr density) 

%I velocity coefficient I vfs 

CA load cozf'ficient = '/wb3 (A= lmv3. on swter and 
w = ~wxght per unit volume of wntw) 

cAo load coeffioient 3t V = 0 

CX longitudxml spray ooeffmient = X/b 

cY lateral spray cxfficlent = Y/b 

CO Li vertxcal oprsy coefflclent = "/b 

1 ( x,y,z) co-ord3nzitce of pomte 011 spray eflvelo~e reletlve 
\_ 
to axes tkxx@ step pomt 

3 
S gross eng area 

V veloo ty 

UK keel attitude 

q clcwtor setting 

To thrust coefficient = T/pV"d2 (T z thrust, 
d = propeikr diameter). 
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Iiyamdjnar.tic Stability Part 6: The Effect 
of Forebody %q on Stability and Spray 
Characteristios. 

kuTo,lt TFLper No. 503. :;cy 1954. 

Invest-qation of High Length/Beam Ratio 
seaplane Xulls gxth Hi@ Bc,am Loadings: 
~ydmdynamc Stabllltg Part 7: Tne 
Stability and S~;roy Characterlsitcs of 

Model D. 
21.A.E.E. Rqort F'/Res/241. Fovember 19j3. ‘ 

Investigation of iii& Length/Beam Ratio 
Seaplane r;uils tiitn ,-izgh Yearn Loadings: 
Il,vdrod,vnnmic St-bility Part 8: The * 
Stability and Spray Characteristics of 
!,id.ei C. 
in I> i' P T,C?pOrt F/Xes/24.2. . . . i. I. December 1953. 
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&Is-T OF IJJBmm~CES (Contd.) 

Autho I( s) Title 

A. G. Kurn 

D. M. Ridland 

Investigation of Hl&h Length/Beam Ratio 
Seaplane Hulls >r,xth Hugh Bem Loadings: 
Hydr~dynardo Stabilxty Part Y: The Stability 
and Spray Charaotarlstics of I33el F. 
M.A.E.E. Report F/Res/23. February 1954. 

Investxgation ot I:igh Length/BeamRatio 
Seaplane Hulls wxth Iii& fieam Loadings: 
Hydrodynamlo Stability Part 10: The Effect 
of Afterbody Length on Stabiltty and Spray 
Characteristics. 
Curxnt &p-r No. XX+, tlugwt lYy&. 

Investlgatior of H@ Length/Beam Ratio 
Seaplane Hulls R!thf;x& Beam Loadings: 
Hydrodynamic Stablllty Part 11: The Stability 
and Spray Charaoterz.stlcs ofN.odel G. 
M.A.E.E. Report F/Rcs/246. Arxil 19%. 

Investigation of Hugh Len&Beam Ratio 
Sea$ane Eulls with Hx.gh Beam Loadings: 
Hydrodynamic Stability Part 12: The 
Stability and Spray Characteristics of 
Model i1. 
K.A.E.E. Report F/Res//247. February 1954. 

Investigation of High Length/f&xnIj.atio 
Seaplane Hulls with Hz@ Beam Loadzngs: 
Hydrodynamic Stability part 13: The Sffeot 
of Aftcrbody Angle on Stability and Spray 
Charnctorlstics. 

D. N. Ridland 
A. G. Ku-n 
J. K. Frisvrell 

J. R. Friwell 
D. nl. Ridland 
A. G. Ku-n 

D. N. Redland 

J. Ii. Friswell 
A. G. xurn 
D. h1. Redland 

0. PI. Ridlana 
A. G. Km 
J. E. Fr~well 

J. K. Friswll 
D. M. Ridland 
A. G. Ku-n 

Currunt Pdper NO. 236. February 1955. 

Investigation of High Length/Beam Ratio 
Seaplane xulls with Hugh Beam Loadings: 
Hydrodynamic Stability part 14: The Effeot 
of a Tailored Afterbody on Stabxlzty and 
Spray Charaoteristlos, with Test Data on 
Node1 J. 
Currat Papor No, 351* October 1955. 

Investigation ofHigh Length/Beam Ratio 
Seaplane Hulls with HI& Bcom Loadxngs: 
Hydrodynamic Stability Part 15: The Stability 
and Spray Charaoterlstios ofbIodo1 K. 
ki.A.E.E. Report F/Res/251. April 19%. 

Investigation of High Length/Be-Jm Ratio 
Seaplane Hulls with High Beam Loadings: 
~ydrodynamlc Stability Pert 16: The 
Stafiility and Spray Characteristics of 
Model L. 
~d.i,.mi. Report ~/1d/252. April 1954. 

Investigation of High Length/BeamRatio 
Sinplane Bulls v;ith :;zgh Beam Loadings: 
kiydrodynamio Stability part 17: The 
Stability and Spray Characteristics of 
MOdc!l IL 
hi.h.E.%. Report F/ReJ253. April 1955. 
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23 

24 

F. V. Scimitz 
(Translated by 
Me Flint) 

D. N. Rldlsna 

x. Se ihr Davidson 
F. m. s, Locke 

Tli,lr: .--- 

Inve.?tigatxon of Iii& Length/Beam Ratio 
Seaplane :.ulls ,;ltlr H@ Bean Loadmgs: 
Eydrodjnamc Stab&ty pert 18: The 
Stability and Spray Character;strcs of 

Model 7'. 
'1.A.E.E. Report F/Res/Zj!i. &ml 1955. 

Investlzation oflilgh Length/Bean Ratzo 
Seaplane hulls wxth Hq& Beam Loadmes: 
IIydmdynamc Stablllty i-art 19: The 

Interaction of the Effects of Forebody 
Waq, Afterbody Length am3 Afterbody 
Angle on Longltuduml Stablllty 
Charactenstlcs. 
Currmt Pnyi;r No. 352. Se$mber 1955. 

20 

21 

D. T. Llewel,fn-Davies 
v, D. Tye 
De C. i@.cPhail 

p , 7. sohm tz 
(Trznslated by 

;'i. Flint) 

The Desxgn 3rd Installation of Small 
Canpressed Air Turbmes for Testrng 
Pouered Dynman~~Kodcls in the royal 
Aircraft Establishment Seaplam Tank. 
R. EC X. 2620. April 1947. 

6erodynam.k ~CS F~U~~O~CUS pp. 1-63. 
Publmhers: G. J. Z. Volc'kma~ and 
E:. Mettc, Berlm - Charlottm'ourg 2. 
(Germany). 
i%lnlstry ot Aircraft Production 
R.T.P. Translatzon bYo. 2460. 

Aerodynanik des Flu~odells. p.p. 63-71 
and 142-159. 
Publishers: G. J. E. Volckmam and 
E. Wet+, Berlin 
(Germmy). 

-Charlottenburg 2. 

Xillnrstry of Aucraft Production 
R.'T.P. Translation Wo. 2X&. 

Investlgatz.on of Iii& Ler.gth/Bem Ratio 
Seaplane Hulls with High Eoam Loadmgs: 
Hydrodynamic. Stability Part 21: Scme 
Yates on the Effects of Waves on Longl- 
tudinal Stabllxty Gharacterlstxcs. 
CurrY:,t Tapor No. 237, August 1955. 

Some Analyses of Systmatio Eqermn?nts on 
the Reslstanoe and Porpolsing 
Characterlstlos of Flymg-boat 1-1~11s. 
F.A.C.A. A.R.R. 3106. September 1943. 
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Beam at step (b) 

Imgth of forebody (6b) 

Leq,th of afterbofly (:b) 

Angle beCJ*en foreb0d.y and. &m-body Ix%?&3 

Forebody &&rise at step 

Forebody vmrp (per team) 

Afterboti deadrise 

23.25 1b*ft.2 
2:. 25 nl. ft. 2 
23.25 
22.90 

lb,ft.; 
lb.ft. 



. Naimlane 

Section 

Gross area 

span 

S.KC. 

nspeot ratio 

Dtiedl-a1 

i 
on Wfl spar axis 

Sieepbsck 

Wing Setting (root chord t0 hull datum) 

Tailplane 

SfdXi.OZl 

Gross area 

Spn 

Totslelevator arse 
I 

Tsilpla3 setting (root chord to hull datum) 

. Fin - 

Section 

Gross arCa 

Height 

Gene rc& 

w C.G. position 

dlstame forward of step point 0.237 ft. 

distance above step paint 0.731 f-t. 

Gottingen 436 (mod.) 

6.85 sq. ft. 

6.27 ft. 

1.09 ft. 

5.75 

30 0' 

4-o 0' 

63 9' 

R.&F. 30 (mod.) 

1.33 sq. ft. 

2.16 ft. 

0.72 sq. ft. 

20 0' 

R.A.P. 30 

0.80 sq. ft. 

1.14 ft. 

w $ chord point Z3.ld.C. 

distance forward of step print 

dxkance ebove step pout 

iG Tall am 1 (C.G. to hlr!g;e Us) 

x ikxght of tailplane rmt chord L.E. above 
hull cnan 

Thrust ime 

0.277 ft. 

1.015 ct. 

3.1 ft. 

0.72 Pt. 

inclination Lpwads from huil dstum 30 9' 

dxstznce from c.G. normal to thrust line 0.28 Pt. 

propeller dl.ameter 0.795 f-G. 

' These dlstnnces me measured either parallel to ox? normal to the hdl datm. 
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