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S U MM A RY 

The effects of a tailored afterbody on longitudinal stability, spray, 
directional stability m-13 elevator effeotxveness are deduoed from the results 
of tests on tea models of length/beam ratio 11, which mere alike in every respect 
except that of afterbody shape; one afterbody was of standard form and the 
other was tailored. 

It was found that tailoring the afterbody considerably improved 
stability characteristics, both longitudinal and directional, improved spray 
characteristios an3 slightly impaired elevator effectiveness. 

The detailed test results for the tsllored afterbody mo3el are also 
imluded and discussed. 
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1. INTROD~XTIOD~ 

This report 1s 1I-l two man sect1cns; the fust deals solely vvith 
the results of tests on the stablllty and spray character-stws of Node1 J, 
which 1s one of tha series of mcdeels detalled xn reference 1, a list of tihxch 
is given xn Table I, .vhlle III the second these results are compared with those 
forNode A (the basxc model of the series) to detennlne qmntrtatxvely the 
effects of a tallored afterbody on the hydrodynamic stablllty and spray 
characteristics of a high length/bean ratlo hull. 

2. TI-I?! S5'ABILT'U MD SPPti?Y CIARACTERIS?'ICS OF MODEL J 

The tests perforved on Model J xncludad the deternunation of 
lOI?gitUdlnal stablllty limits at CA = 2.25 and 2.75 with0t.h shpstrezm and 
of the spray characteristics at thege values ofcg ) and an assessment of 
directional stablllty for CA, = 2.75 with the mode? constrained in roil. 
The techniques used in the test s and tie presentation of results, together 
with the reasons for using them 9 are considered xn Refzrbnoes 1 and 2, though 
a brief sunwary is given below. 

Figures are included shoudxng the lunlts and there we a lumber Of 
subsidiary diagrams. Wnere possible results have been srasented non- 
dimensionally and curves for Model!, have been included to facllltate oomparrson. 

2.1. Description of i\iodel 

Model J has a length/beam ratio of 11 (the forebody being 6 beazs u 
length and the afterbody 5 beers), an afterbody to Porebody keel w~gle of 6'" a 
straight transverse step with a step depth of 0.15 beams and a tnxlored afterbody; 
it has no forebody warp and no step faxmng. Full details are given in 
Reference 1 of considerations affectxng the general design of the modelspbut 
hull lines and photographs of modelJ are given m Plgues 1 and 2 respectrvely, 
while hydrodynamx and aerodynamic data are given III Tables II and III. 

Model J was designed nith the obJcct of assessmg the benef'lt, if 
any, to be obtalned by applyylng the design procedure ("te~loring") laid do,wn 
mReference 14 to the afterbody of a hull of high length/beam ratio. 
Br&'ly, this procedure consists of detennmn; the <wake zhapz behind the 
forebcdy for a number of representatrve speed-attitude oombxnstxons (hleh and 
low attitudes at low, medlum and hign planing spieds). silcotjng the case vlth 
the least afterbody-wake olearance, and choosing an afterbcdy deadrlse angle 
at each statior! such that the vertical separation of the keel and the r&e is 
less than that of the wake and any other porticn of the planing bottom at 
that station. Zhe deedrlse angles so obtained ore then used as a basis for 
an afterbody v.%th a smooth deadrlre awle dlstrxbution, that resultl~ for 
Model J be?- shoirn in 3gwe 3 together with the standard afterbody deadrise 
angle dzstmbutxon of x;-delA. 

2.2. Descrlotlon of Tests 

2.2.t.General 

All tests ,wre made with one C.G. position, no slipstream, 
zero flap and at steady speeds only. The pxtchirg mownt of inertia of 
the model ir;es 23.90 lb.ft.2 in all longitudinal stability tests. 

2.2.2.Lift 

Lift runs '8ere made at constant speed r:lth the model clear of 
the water, over a range of attltucjes uth v= Oo9 and the effect of elevator 
was dettrmlneZ at fxve attitudes. The resulting curves are@ven in Frgure 4. 

2.2.j.LongittixnalStabAity 

LwGitudinal stablllty tests were made by towing the model 
from the wing tips on the lateral axes through the centre of gravity, the model 
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being free in pitch and heave. The value of the elevator settxng was selected 
before each run, and the model towed at constant speed. The angle of trxm 
was noted in the steady condition, and if the model proved stable at the speed 
selected it was given nose-dwn disturbances to determine &ether ustablllty 
could be induced, the amount of disturbance given to cause lnstabllxty being in 
the range O-14'. Stability llmlts were built up by tnese metliods, the disturbed 
lunits representing the worst possible case. Tests were oarrlcd out with CA = 
2.25 and 2.75 and the corresponding tr?-m curves anJ stability limits are glv& 
In Figures 5 - 8. The lxuts for the different values of GA are plotted 
together for oompaxson on a C, base m Fxure 9, v,hlcn Incl&s the corrzspond- 
ing curves for Model A. Figures 10 and II sholN load onef'floxent curves cnlculated 
from the lift and trun ouxves. 

When steady prpozsrng occurred, e,ther 411th or b"ithout disturbanoer 
the amplitude was noted, amplitude for this purpose being defined as the differ 
ence betwen the maximum and riznimLAm trims attamd in the oscillation. These 
amplitudes are plotted in Figures 12 and j:, for the various 03~1;s concerned. 

2.2.4.Spray an3 Vake Formation 

Photograpns were taken of the spray, from three dzfY'erent 
positions, over a range of speeds and 61th elevators set at -so. A number 
of these photographs are reproduced in Figures 16 to 19. Zhey have been 
used to determine the projections of t-he spray envelopes on the plane of symmetry 
of the model at the different values of cfi ) and these proJections are plotted 
together with those for EodelR In Figure?O. This method of plotting differs 
from that originally proposed (Reference 1) but 1s felt to be more realxtx. 
The absence of projections orthogonal to these , vjhlch cannot be obtained from 
the photographs is not serious since the photographs enable the positions of the 
spray blisters to be judged qualitatively, and in any case the curves are 
in'xnded for ccmparlson purposes rather than for absolute measurements. It 
sho,Ad te noted that <n plotting the projeozions velocltg spray has m general 
been ignored. 

In addition to the spray photographs, photographs of the 
wake vegion were taken from two different positions and we reproduced In 
Figures 14 and 15. These photographs covered a range ol' speeds 2nd elevator 
settmge, the combinations beIns seleoted to give the maximw Fwslble wciation 
af wake formation and position rclr-t)~ve to the afterbody in tl,z stable plnnzng 
region. 

2.2.5.Du-ectional Stabilltg 

In the dlrectionel stabilztJ tests, the r;.odel <was pIvoted 
uriversally at the C.G. and then separately constramed zn roll s.3 that it 
was free m pltchs yavr acd heave. The roll constraint nas introduced after 
it hcd been ascertouxd on a prevlouc model (Reference 3) that It had no 
appreciable effect on dxrectionzl stabllltj. The msdel uas toLded from the 
C.G. and moments to gap, the model were cpplled by neans of str%qs attached to 
the wng tips and In the same horuontal Dl?ne as the C.G. 

Steady speed rune were made ,~ilth elevators set at 0 and - 4 
degrees, the model belqf ya-cved up to at most 18 de:g-ees and the values of yaw 
gxv~ng equllibricoll determIned by the opwator by assessment of the dlreotion of 
the resultug hydrodynamic moment on the model. The occurrence of very high 
drag forces at large angles of ysw at high sweds made it imposszble to investigate 
some regions. The elevator setting of zero degrees chosen uutlally ?as 
changed to -4 degrees about halfway through the tests zn an attempt to reduce the 
porpolsiny induc+d by y*,i~.ng the model vvlth the zero degree settug. Apart from 
tie reduction of porpolsing, this elewtor change should have negllglble effect 
on the duxxtisnal strlbxlity characterlstxs of the model(Reference 3). The 
value of ~a, in these tests Yeas 2.75 and the resulting stabxlL.ty dlagrJm is 
given togethtr wxth the corresponding dxagran for Model A in Figure 21. AS 1t 
had been previously found (Reference 5) that load ohawes have little ef'fect on 
dueotional stability It was not considered necessary to uwestlgatb dweotional 
aharacterlst1os at both values of Cno. 
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Similar tests with breaker strips fitted -were not carried out 
on this model, as it has been found that their effect is only to remove the 
cuter lines of' equilibrium at the higher speeds [Reference I). 

2.2.6. Elevator Xffectiveness 

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

2.3, Discussion 3f Results 

The lift curves (Figure 1) do not vary 
the basic model, 

substantially From those for 
'sith which identical wing and tail units were used, but both 

the elevator and attitude ranges have been exteded to correspond to the large 
trim ranges of vlhich this model is capable. The small but rather sharp ckange 
in slope of the lift curves cccurrlng about aK = 7O is probably due to the high 
deadrise afterbody. 

The longitudinal stability of the model is fairly good. In the 
?UIdlStwbed OBSe at CA0 = 2.25 (Figure 5?) 9 although a stable take-off path is , 
available, there is a region of lov amplitude porpoising Just above hump speed 
which, while not classified as instability by the definitl.onused for these tests'? 
indicates that a small increase in load ~culd produce an unstable band there, 
This 1n fact has happened at CA, = 2.75 (Figure 7)9 but the instability is 
fOulfl only over 3 narrow speed band and should not therefore cause much trouble 
during take-off. At each weight a \yide stable trim range is available over meet 
Of the planing range of speeds and the region of upper limit rtr~stab~lity i=> uo 
small as to be negligible in a practical case. 

The effect of disturbance (Figures 6 and e) is to produce a vertical 
band of instability across the take-off path at the lower weight, and to olden 
the existing hand at the higher weight. In both cases the high speed ends 
of the lover limits are raised slightly, but the upper limit unstable ra.gions 
are unaltered and stability generally, though pvorse than in the undisturbed 
case9 still remains reasonable. Porpczsing amplitudes (Figures 12 and 13) 
are increased by distu&ence, but not greatly as they are already large in 
the undisturbed ease, and, following the application of suitable disturbances 
in the high speed, lower limit region, the model leaves the water during each 
pcrpclsmg cycle. 

The effect of the increased load on stability is to cause a general 
deterioration. The stability limits, both undisturbed and disturbed (Figure 9)* 
are moved bodily up the speed scale by about one unit of Cvs vshile hump trim, 
which is high mitially, is increased by apprcexmately one degree; trim in 
general is raised by about one degree, but the character of the trim curves 
remains uncharged. Porpoising amplitudes, both urvdisturbed and disturbed, &ON 
a marked xncrease altn inorease in weight. 

The load coefficient curves of Figures 10 and 11 can be used to estimate 
flying speeds, but it should be noted that no allowance for ground effect has 
been made in them. 

Photographs of flc~ in the wake (Figures 14 and 15) are included to shove 
the position of the afterbody relative to the vcke in representative positions in the 
undisturbed stable planing region so tnat its association Mith upper 1imLt undis- 
turbed stability in particular9 and disturbed stability in general, can be investiga- 
ted. lt may be recalled that the aim of the tailored afterbody design technique is 
to ensure goo?. afterbczly ventilation, thereby eliminating, to a large extent, 
instability which is directly attributable to poor ventilation. For this to happen 
there rmst be adeqdate clearance between the afterbcdy chines and trough walls SC 
that the inflowing air suffers no unpedance. TM.s is obtained rith the present 
design as can be seen inFigure 1&(d) ;vhich illustrates a high speed, high attitude 
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configuration, stable both with and without disturbance, at CA, = 2.25, in a region 
,!Xsrc ullper limit instability might ~,ell be expsotc-d. TIiL rear step 1s iTP2-Sed~ 
but rp-rt from tht rear-most > beam th<, chines sre 5~11 clear. Sinilsr remarks may , 
be a_oplied toI'igure 15(d) which is for a csmpnr;.blc corfiguration at CA!, = 2.75. 
d.lthxgh the sttltude hrrc is lo,;er than in thr. previous case the aft step is planing 
and, aS b&on, chine clearance is adequnte. 

On examining the remaining photographs of Figure 14 xt oan be seen 
that in (a) and (b) the afterbodies ere planing while in (c) and (e) they are 
clear. From the relevant stability diagram, (a and (G) are stable follox&ing 
the application of a disturbance, shile (b) and e) are unstable, the latter 1 
violently so. On this basis therefore there is no relationship between the 
planing of the oftarbody and disturbed instability. Similar remarks oan be 
spplied to the remaining photographs for the higher weight case in Figure 15. 
Here only (c) remains stable of'ter the application of a disturbance and only 
in (a) is the afterbody planing. 

TWO main conclusions may be drownfrw the photographs as a whole. 
The first is that the afterbody chines are in every case well clear of the 
trough wali, SO ventilation from this source should be adequate, ald the second 
is that all chine wetting is confined to nithin $ beam of the aft step, ao that 
as far as the planing range of speeds IS concerned, the chines forviard of this 
point oould be faired, thereby further improving the ventilation., It may be 
remarked that in the present case the chine clearance may lee exoessive. This 
will in no way affect the conclusions drawn viith respect to tine tailored afterbody, 
but in a specific design it will clearly be advantageous to kee_o afterbody dead- 
rises as small as possible in order to maintain maximum afterbody volume. 

Figures 16 - 19 show the spray formation at t-wo wei,Shts with one 
elevator setting (n= - 80)s mainly over the displacement range of speeds. The 
spray characteristics of this model are acceptable at the lower weight; velocity 
spray strikes the undersurface of the meinplsne at C, = 3.63 and 4.09 uihile the 
tailplane is, for practical purposts, at all times clear. The increase in 
weight hornever, Causes a rapid deterioration; hesvler velocity sprsye and 
oooasionslly main spray, hits the wing undersurface over a greater speed range 
than at the lower weight snd the toilplane is affected by broken spray from 
the xfterbody. This exaggerated afterbody spray occurs at both loadings et 
about C, = 3 and can be olearly seen in Figures 16 and 18. It 2s met over a 
very limited speed range, however, and should not be significant from the design 
point of view. The effect of weight change on both main spray and afterbody 
spray is shwn clearly in Figure 20, in which the proJectionsof the spray 
envelopes on the plane of syrrmetry of the model are plotted. 

Details of the interpretation of the directional stability diagram 
(Figure 21) have already been given in Reference I9 and only a fen additional 
remarks will be made here. The dinctional stability of ~od.elJ appears to be 
very good. Apart from the short speed range Just above cv q 3 where unstable 
equilibrium is met and #here the maxumml inherent yair angle is limited to 3 
degrees, it should be eoey to control this hull form dwectionally fromCv = 
2.6 upwercls. In particular, the absolute inherent stability at hump speed (Cv = 
4.5) should be noted. In the high speed region only very small moments vfere 
necessary to initiate or curtail a yaw and on several occasions when tne nominal 
linnt m yaw for the test was exceeded, only moderate restrailung moments were 
necessary. 

The diagrams of elevator effectiveness (Frgures 22, 23 and 25) show 
that with increase of load there is s decrease in effectLveness which is almost 
independent of speed. ovithinthc range covered. 

3. THE EF!ECTS OF A TAILORED AFl'ERBODY Ol;r STABILITY A?'D SPRAY C~WTERISTICS 

3.1. General 

In this section of the report the test results forKode J already 
oonsidcred are compared with simzlar results for the basic model of the series, 
Ndel A. A detailed account of the tests on Node1 A is given in Reference 3* but 
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the main results are incorporated in 
The two models were identlcel except 
distributions and these are compared _ _ 

the relevant figures of the _oresent report. 
in respaot of the afterbody deadrise angle 
mFigwe 3; it is seen that large increases 

in de?idrlSe result Prom the application of the afterbody tailoring technique. 

-a- 

. 'Ihe same test methods were employed consxstently throughout the 
investigation and they are discussed fully, together vsith the presentation of 
results, m References 1 end 2; a r&sum; of the details has already been given 
in Section 2 of this report. All the tests *ON under consideration were made 
with zero flap, no slipstream, oneC,G. position and, except for the directional 
stability assessment, et the two beam loadings CA0 = 2.75 and 2.25; directional 
tests were made only at CA, = 2.75. 

3.2. Longitudinal Stabilxty 

The effects of a tailored afterbtiy on the longitudinal stability 
limits are shooun inFigure 9 where both undisturbed and disturbed limits for 
yodels A and J are compared. In the undisturbed case at both loadings, tailor- 
ing the afterbody has resulted in o oonsrdsrable inoreese in the available 
stable planing region; this improvement has been brought about in each case 
primarily by the reduction and movement to higher speeds and attitudes of the 
upper limit unstable region. Higher attitudes are attained goner-ally and in 
particular, the lower lxmits for yodel J extend to higher attitudes; at CAo = 2.25 
maximum low6:r critioal trim has been raised by 2 degrees, ,$hile at CA, = 2.75 
the 10~ speed neok of instability is similarly raised by about 2 degrees. 

The effect of load change on the undisturbed limits is only modified 
slightly by the tailored afterbody, the general form of each set of limits 
remaining unchanged at each weight. The rilsing,of t'ne lower limit v,%th increase 
of weight is reduced slightly by tailoring and the uppr limit, vghile being 
found at higher speeds as in the basic model case , 1s not rsised by weight increase. 

In the disturbed case the results of tailorinS the afterbaiy are very 
similar in detail to those of the undxsturbed case; the improvement is nwh 
greater however, with theavcllable stable planing region being almost doubled. 
The general relationships betwaen th- two set- n. of limits are the sLwe from <weight 
to weight and it is clter that the effects of load changes are unaltered by the 
tailored afterbody. 

3s the improvement or increase in the stable plcning region obtained 
by tailoring the after-body is grester in the disturbed than in the undisturbed 
oases, it follow that the resistance of the model to disttirbcnce has been 
greatly increased I.e. the general level of critical disturbances has been 
raised (Reference 15). Examination of Figure Y(b) indlcatesthat this effect is 
greatest at high attrtudes, being progressively reduced &th decrease of attitude, 
until it becomes negligible in the high speed, loser limit regions. 

An explanation of disturbed instability in terms of 
has been offered by Gott and upheld by recent experience ,5s ,e”er;,D~;,;;g.- 

this it follows that, as some disturbed instability is still obtained with the 
tailored after-body, thert must remain some regions of aftarbo3y suction i.e. the 
design technique is not quite correct or it has been inadequately applied. In 
view of the gains obtained and on general physical ground, there is no reason for 
suspeoting the teohnlque, so the application nest be at fault. An obvious 
source Of suction onNodelJ is the transverse vertical step, the sRaoe 
immediately behind i,hioh 1s nonwlly 2 low pressure region. 1f this step were 
stresmlined or ducted and all afterbody swtions nerc thereby alleviated, one 
might expect complete ellmlnation of dIsturbed instability. The effects of such 
modifications on upper limit undisturbed instability could hardly be detrimental 
and, as with the present tailored afterbody only negligible upper lvnit instability 
is met, the issue is of secondary importance. In any practical design inoorporat- 
ing a tailored afterbody, then, the main step should be either streamlined or 
ducted. 

During the tests Just considered the pitching moments of inertia of 
)[odels A and J were 22.90 and 23.90 lb.ft.2 respectively. By the conclusions 
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of Reference 2, moment of inertia increases of up tc 4C$ have no appeciable 
effect on the llrrlts, so the difference in moment of inertia values &oes not 
affect the foregoily discussion. 

The effects of a tailored afterbow on trkn are illustrated in 
Fwurt 24, where trim curves forr/= O', wh-ch have been t&en as typical, are 
oolnpsred. At both lcaG.ngs there is 2.n incre%sc in trlrr =n the statio float- 
1% condition of I$', which value inorcases over ihe dwplacement rnngc of 
speeds, becomxng 2O at the hunp, am3 the mrves tend. to run Just below those 
for the unmodified afterbody m ihe planrw spee& range. This pcsltlonrng of 
the ttiilared afterbody t&m curves below those of the standiwd afterbow is 
general over the planing spcz6 range oi' trlmr:, the effect being sllght~y greater 
at the higher wdght zhan ‘it "hc lwer, and 1s what one would expeot folluvnng 
a relief of s>uctlons zn the txdored afterbody case. 

Amplitudes of porpo;s~* (Figures 12 d.na 13 r;na Reference 3) are not 
mterzally affected m the w&:‘turb?d case at elther wekht by tlllwig the 
afterbody; m the &stwbed case, nowever, t.iilor~i~~ reduces a~.~lii;udes 
slightly at the 1oTrer weyht and increases them s.t the hxher =relght. 

3.3. ;Take fornatlon 

Consideration has alreaQ been ::win ln Section 2 to the photogra$S 
of flow in the wake behind the tcllored afterbdy. A re-examination of tnese 
photographs in conjunotion mth the corresponding anes for the basic model 
gives a general qu;rnt%t.tati.ve impression of the amount of w%ke-chlnc clearance, 
which 1s considerable, actual&y obtaIned bg ai~pl:~lg the tailoring technique 
to an afterboQr. Detsiled comp~r~.son is only posszble m zsolated cases 
because of the representa tz.vo nai;lluro of the photographs an13 little more is to 
be learned from thss source. 

The effects of a tidorcd. efter',ow on spray are sham at both lead- 
mgs m Figure 20. iit C ho = 2.25 the projections for both r;.odels are contznuous 
and show that xn each ~dse the rialn pls,zcs mere more or lezs clear of spay. 
At positive values of Ox hwwver, m v!uch r-gun the spray envalo>e corresponds 
to lovv displacement speeds, the ourvc for the tailored afterbody moael IS well 
belm$ that for the basic mo;j,el, u-dzcstmg 3 uscfol re&xtlon in maxmum spray 
height m the vicinrty of the propeller plane; at hlp,her speeds there is neg- 
lylble difference between tne spra:,- profzlcs. The peculiar afterbody spray 
fomtion of hloael J, whhrch occurs at both wlghts, hzs been mentroned In 
Section 2.3 and should not be ?qnlflcant berause of its short &ration during 
take-off or landing. at the hxi-:'r,~r loading, C a o r 2.75, the improvement in lox? 
speed sprq cbaracter~stics obt-imea-11th the t.cilorad. af%erz%ly 1s verlf~od and 
appears to b5 uxcixngea In Ddgnrtude. The general deterioration due to the 
weight LncrLase 1s &VIOLG in that the proc let ale now discontinuous, indicat- 
ing that i,uln scr~y or ho3vy velocxt:, spray s-i;~~cl~ tne m33.nplane. 

The ~w~rover~x~t ~11 S&XI - chmzcter~:.i~~s obta~nedwith the taxlord 
afterbody follws directly ~r~rn the cwxequcilt lncrexsed attltu&s at a given 
elevator sett1~. There ~~11 SC mxor chwzes .n dralught, but these should 
ofly have a sixdl cfrect 3n spra:7. Tkne movement '~cr?mard. of the spray origin, 
at a ,c,mcn sped, irith the incrczsc xn i'ctitu&e can be scentihen comparing the 
inal~A&al spray pLot3grsphs reed. ir considerable at Cv = 3 and. lt ZL'G both velghts. 

3.5. lXrccti3nal Stabdie? 

Directional stlzillty diigsram s fox the tie models are CCJPAFEU?~ =n 
hgme 21. It can be seen that tallorlry;> the a;'terbo?y h-rs resulted in a 
conszderable overall ~?provcment in <3x-cctuxal cnaracterist~cs. ,,t pre-hump 
speeds, where attxtudes are nigh 3.d. a slight yaW could cause wing dropping, 
l,!odelJ is inherent7;i stable and it 1.8 at these speeds tht the greatest 
improvement over the basic mo8cl LS obtaxxd. iLt the h@z?r spae& both hull 
forms should be easdy controllable at ~~a11 an&s of yaw but, whereas the basic 

/model 
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model shows a violent tendency to increase yaw when the eqilibriun line is 
exceeded, the reverse is true of '&tailored afterbody model; the unstable 
equilibrium line of the-basic model has been Eplaoed by a lane of weak stable 
equilibrium and the tailored hull in oonscquenoe should be controllable at angles 
d&cm&~ exoi'ss of loo. Such a characteristic would be most useful in cross wind 

3.6. Elevator Effectiveness 

The effects of a tailored after-body on mean elevator effectiveness 
are shown inFigure 25. At the lo%r loading the curve for ModelJ lies below 
that for the basic model and the separation increases with speed, though at no 
time is it great; at the higher loading there is little practical difference 
between the two models. Perhaps the most significant effeot that tailoring the 
afterbody has on elevator effectiveness IS the reductzon, about one third, in 
the effect of of load change. 

4. CONCLUSIONS 

The results of the present investigatson shav that considerable gains 
in hydrodynamic stability and spray ohoraoteristics are obtained by applying the 
tailoring design technique to the afterbody of a high length/beam ratio flying 
boat hull. The detailed effects of tailoring the afterbody (but not the main 
step) are 

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

(ii) to increase trim generally and, in particular9 to increase hmnp trim 
and the maximum trim available with normal elevators, 

(iii) to raise the upper undisturbed stability limit while at the sams time 
reduoing the extent of the upper unstable region. 

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

(v) to increase resistance to disturbance, 

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

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

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

(ix) toreduce the effect of load on elevator eifectiveness. 

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

The tailored afterbody design technique has been proved efficacicus in 
the case of a high length/beam ratio hull by the present tests, but in a preotical 
design case the application of the technique should include the modification of 
main step and chines. The main step should be considered in conjunction with 
the afterbody; it should be faired so as to induce a suitable airflow under the 
afterbody, or duoted an3 have an independent air supply. The afterbody ohines 
are unwetted except near the rear step, so they could be faired and this would not 
only further aid afterbody ventilation but Mould reduce aerodynamic drag. Finally, 
the afterbody deadrise angles should be sufficient but not excessive as Useful 

afterbody volume would be lost thereby. 

/ ADVAKZ DISTRIEWIOI'I LIST 



-ll- 

b 

a 

cL 

CV 

cA 

cAO 
cX 

“i 

% 

LIST OF SYMBOLS 

bem of model 

a raught 

lift coefficient = L/&p Sv2 (L c lift, p= air aem.ty). 

velocity coefficient = v/ m 

load ooefficient = */wb3 (A= load on mter ena 

w = weight per unt volume uf water) 

load coefficient et v = C 

longltuainal spray ooefflclent = “/b 

lateral spray coefficient = y/b 

vertical spray coefficient = Z/b 

i 
( x,y,~) co-0raln3te9 of points on sprsy envelope 

relative to axes through step pcunt 
3 

gross wing area 

velocity 

keel attitude 

elevator setting 

angle of yaw 
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TABLE I -- 

~cdels for hydrcdynmic stnbllity tests 

6 

51 8 

6 

6 

~'mebody 
mar* 

Afterbody 
length 

TailWd 
afterbody 

Interaction 
of 

psrmeters 

/TABLE II 



TABLE II 

Bean at step (b) 

Length of forebody(6b) 

Length of afterbody (5b) 

Forebody deadrise at step 

Forebody warp (per beam) 

Afterbody form 

Afterbody angle 

Pitohing mment of' inertia 

0.475’ 

2.850’ 

2.375’ 

25O 

O0 

tailored (See Figure 3 
for afterbody deadrise 
arale distribution.) 

6O 

23.90 lb.ft.' 

/ TABLE III 
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Modelhercdynarr,ic data 

Mainolane 

Section 

Gross area 

span 

S.M.C. 

Aspect ratio 

Dihedral 
on * apsr sxis 

Sweepback I 

Wing setting (root chord to hull datum) 

railplane 

Section 

Gross area 

Gottingen 636 (mod*) 

6.85 sq. ft. 

6.27 ft. 

1.09 ft. 

5.75 

30 0' 

40 0' 

6O y' 

R.ILF. 30 (mod.) 

1.33 sq. f-t. 

2.16 ft. 

0.72 sq. ft. 

20 0' 

R.A.F. 30 

0.80 sq. ft. 

1.14 f-t. 

Span 

Total elevator area 

Tailplane setting (root chord to hull datum) 

Fin 

Section 

Gross area 

Height 

General 

y C.G. position 

distanoe forward of step point 

distance above step poznt 

"$ chord point S.M.C. 

dxstance forward of step poxnt 

distance above step point 

K Tall am (C.G. to hinge axis} 

"Height of tailplane root chord L.E. above hull crswn 

0.237 ft. 

0.731 ft. 

0.2?7 ft. 

1.015 ft. 

3.1 ft. 

0.72 ft. 

ic Those dwtanoes are measured either parallel to or n0rma1 

to the hull datxnn. 
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