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SUMMARY

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

It was found that in general increases in thrust coefficient
improved longitudinal stability, spray characteristics and elevator
effectiveness. A method of applying the detailed results to the stability
lamibs of other models of the serzes is outlined.
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1. DITRODUCTION

In this report rcsults are given of tests made to determine the
effects of slipstrcam on the hydrodynamic longitudinal stabality and spray
characteristics of Model A, the basic model of the seraies detailed in Reference
1 @ list of which 18 reproduced in Teble T. Full detazls are given an thas
refersnce of the considerstiors affecting the design of the models, bul it may
be mcntioned here that iiodel A has a len, th/beem ratio of 11 (the forebody
being 6 beams in length and the afterbody 5 beams), an efterbody to forebody keel
angle of 6° and a straight tronsverse step with a step depth of 0,15 beams; it
has no forebody warp, no effective sfterbody warp snd no step fairing. The
differences between the confizurations used in the present tests are purely
asrodynamic, the hull, tail unit and hasic maanplane being adentical in each
case., The hull lires of the model are given in Figure 1 and photographs of
the four test configurations (which asre described below) are given in Pigure 23
relevant hydrodynamic and serodynsmic data are given in Tables T and TIT
respectively, The techniqués used in the tests arnd thc presentation of recults,
together with the reasons for using trnems, are conssdered in Refcrences 1 and 2,
though a brief summary is giver below.

The configurations tested may be descrabed briefly as being

(1) with take-off power,
{1i) wath feirings replecing propellers,
(iii) with propellers windmilling, and
(iv) with full span leading edge slats{ard no propellers, fairings or
nacelles)

Results of tesls on the {irst three of these configurations, all
fitted with nscclles, show the general effects of slipstream on the stability and
spray characteristies of a hagh length/beem ratio hull, while comparison of these
results with those of the last configurationd (the standard test configuration)
enable the slipstreem characteristics to be relsted to the models of the main
series. Tests with slipstream were not made on each model, in order o save
testing time.

2, DETAILS OW TEST COTIGURATIONS

The following detarls of the test configurations are gaven both for
convenaence and to amplify the information in Reference 1, and a generwl view of
each configuration 1s given in "igure 2.

(1) With tske-off power

The 4/45 scale Sunderlsnd meinplene, common to each model of the
series, was fitted with four turbine~propeller units; the turbines were
Mk.IIb compressed =ar turbines (Reference 20) and the propellers were
0.795 £4. 1n diameter. Leading edpge slats were fatted outboara of
the outer nacelles, the arrangement being shown in some detanl in
Pigure 1 of Reference 1. The units were supplied with comoressed air
at constant pressure to give take-off thrusts of the right order for
this type of hull. The resulting varastion of thrust with speed is
shosn in Pipurc 11 of usference 1 and the thrust coefficient (TG) -
speed relationship is given in Figure 3 of the present report.  The
mesn thrust line vas inclined upwards at 3° 9' to the hull datum

{ tangent to forebody kcel at step) snd its distanoe from the C.G.
measured normsl to the thrust Iine was 0.28 fi.  The pitchang poment
of inertia of the model in this configuration was 23.25 1b, 1.5

(1i) ¥aith propellers rardoiliing

This configuration wes exactly the zare as (1), except that no air
pressure was supplicd to the turbinez.

/ (iii)



(42i) With fairines

In this configuration the propellers snd turpines of (1) were removed;
dumny enzines (wsights) were placed insilde the nacelles to maintain

the pitching morent of inertia at 23,25 1b, ft.2 and fairinze .ere fitted
in place of the tropellers,

io
ch

(1v; With full scar slscs

In this ccse the turbines, propellers and nacclloz of (i) wecre removed,
the compress:d eir outlets to the turbines were pli.ged wnd pered dom
to leave a mmosth ving leading edge end full span leading edge slots
were fi1tted; = good view of the wing in this state 18 given in Fajure
2 of Reference 1.  This wing configurastion ws the cianderd one arnd

was used throughout the main investigstion for the routine teste on
cach model; the resulits of suca tests onVodel & =re rcported in
veference 3. The reduced pitohang moment of anertrs oF lLodel &

rrth full spon slats wae 27490 1lb. ft.2.

3« DTSARIPIOT O 7T
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3+1¢ General

A1l tests were male with & lood coefficient of 2.77, oru CuGs positicon,
zero flap and at stecdy speeds only.
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Lift runs were in general moade 2t constont fixed specd with the model
clear of the water, ov.r a ronge of attztudes waithn= 0%, A limnzted number of
rung was made 2t different spceds 4o check Reynolds “umber cflects, and the
ef'fect of elevator wes deter-ined ab four 2tbitudea, In the cero wvith tohom
off power tae whole procedure was ropeated ot three 2d9+1tionsl cpouds Lo determine
the effecs on 1174 of changes an thrust cosfficicnt. The resulting curves for
gach configuration are given in T.gures 48 t0 4d.

3e3s Longitudinal Stability

Lonzztudinal stabilaty t.ute wore made by $onn, the molel froa the
wing tips on the lateral exas throu.gh th- cenbre of gravity, the model being
froe an pitch and heave,  The value of tne clovabor setting vee scl cbed hofore
gaca run, and the model to.cd ¢t constant spsed, The angle of trim wes noted
in the ste-dy condition, ard 1f the wodel »nroved stable at the speed selected
1t ¢ %8 guven nozc~doun disturbances to determine hether instsbility could be
induced, the amount of disburbance gaven to ceuse instability beirg 1n the range
of O = 109 exce,t in the case ol tests with fairings .hon the maxumum disturbances
dere Timated to 59, (The teste oniiodel A with fairincgs Jore made before the
maximumn dzsturbance teéchnique wos decided on and it vss not oracticzl co runcat
taem., Vke wotion ves classed os unstable whenever the double amplitule of
vorpoising /o8 greater than 29, The siebility limits built wp hy tnesc -.ethods
togethor y1th tne correspondang t1m curves are given for < ech comfiguration in
Piguceshs to 6d. The limts are compsred on & Oy basc an Fagure 7. on 2 VEi/Cy
bass in Wizurc 3 snd tney sro plotted wth elevetor ansles o3 ordonatis an
pizct ol keel attutudzs zn Tirure D, Tne load cocf{icirent curves, hilch arc
nscessary Lor Lhe fransposition to avi,/L, bese, sre given an Fagures 102 to 10d
and trim curves form= 00 are comgarcd in Figure 16,

Zulie Spray end Vaxe DNMornation

Photorra, he werce taken of the gprey, from ..rce dilferent positionz,
over & reng. of spcude and «uth ¢lovetors sct at -850, A aumber of these
thotosranhs sr. reerodic © an Pnourcs 1éa to 12¢ for the configurations with
take~-olT powers wilh propcllers windmilliag and with fzarines; similer photocraths
Tor tue configuration with full span sl-ts cre gaven in Refererce 3. They have
been used to det rmanc the projections of the :pray envelopes on the plane of
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symmetry of the moliel for the different configurations, and tnese projections

are plotited in Figure 43, “his metnod of plotiing differs from thet originally
proposed (Reference 1) but ut is felt to be more realictic, The absence of
projections ortaosoral 0 these, wiich cemnot be oblsingd Urom the thotosrsohs,

is not serious esince the phobogrephs enable the positions of the coray blisters

to be juoged gualitataively; snd ar ary case the curves zre intended for compsrison
purpases ratner than Tor chsolute megsurements. It should be noted that in
plotting the projectlions veloaoity Scréy nee in geéncral heen 1gnoreds

In adaition to tue spray photopraphs. photograpas of tne ~ake region
for ell configurations except that wita fairings. were tsken Trom two different
positions and are reproduced 1n Fipurcs 118 and 11b for the take-off power and
procellers windmilling cascs regpectively; those for tae case with Pull span
slats are piven in Referencs 3.  These thotograghs covered a ranpe of speeds and
elevator settanps, the combinstions being selected $o give the maximum possible
veriation of wake formstion and position relative to the sfterbody in the stable
pla~ing region,

Tpbe Blevator Effectivenczea

Curves of elevator effectivenesscaleulated from the longitudinal
stability diagroms are given in Fagures 1ka to 44d and compared in Fiqure 15.

o DUCURRIUN
Lets Laft

As differencce between the configurations ave such as to affect primarily
the serodynamics of the model. the lat'l charazcteriztices and the state of {low
cver the wing are briefly contidered bolow. Tt may be remembered that the 11ft
curves were used 1n the gslculation of load coci'ficaenta, ‘hich in turn were
used in the tronsposition of the stabiliity lamats to 2 ¥T JCr bage, so an,
peculiarity an the 1ift charscteristics will be reflected throughout ihe sequencc.
It should also be noted tast the curves have been plotted on a keel attitude base
so as to be directly applicable to the stability disgrams; wing ancidence 1s
60 9! greater than keel stititude.

The 11Tt curves s1th take-off power (Figure Le) show sn increasing
tendency to regularat; as the thrust coeffacient ies decrcased; at Te = G4 the
points ore discrderly and only the curve roryn= 02 has been drasn. vmile at Tp =
Qe 2 clear andncation of the effect of elevator 1e givene Az planang is not
estanlished anti1l about Cy = Le5s howevgr, only the curves for Tg < 2.0 are
significart in the present context ond the transposed stability Iimate should be
farrly acourate. The airflow psst the mng will probably be mixed; at the tips
it should be laminer over much of the chord, the slaleg preventing breskaway and
delaying transition, while behind the propeller discs nomml slipstream conditaions

111 exist.

The 1ift curves with propellers windmilling (Figure Lb) arc peouliar
an that the curve formn= 0° 1s of grester slopc osnd reaches hiszher 1if%
casflicientes then do the curv.s for toe other clevator settinge. The loss of
1aft with elevator may be due to inefficiency of the tailplane at other fhan
the zero elevator settainz, as a result of the retarded flow through the
prooeliers, or to clevator chenges effectiny the flow over the meinpline.
(Subtraction of teilglane 1aft (as measured with no slivstrsam, Reference 1) for
n = 0° at ay = 8% and 40° would give Lift coefficients of 0.97 and 1,00 respectively,
thereby putting the curve in plase wmthin the zet. The tmlplene 1irt curve is
gaven in Faiguwe 12 of Referonce 1). It should be neoted that t.is confipurstion
may be congadered as one with necstive thrust ond there may therefore be a
variation of bhe 1:0't cnarsciorasiics with thrust coefficient for T, <0. This
should be small, howew ry, and the transposed stabality limte should be reasonably
correct,
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The 1ift curves with faarings (F:igure 4e) elearly irdicate transition
and associated breakasay 24, 22, The flow over the wing 15 thus in 2 erifaenl
state and l:kely to be affccted by -mall changes in Reynolds Mumber., The associ-
ated load coef'ficients cen thereforc only be of the right order and the accurscy
of the transposed stability limzts will suffer sccordingly.

The laft curves with full spen slats (Pigure 4d) are regular and
agccurate; thnis is the result of laminar flow being meintzined vith lattle
breakaway over the whole wing span by means of the leading cdge slats and tnere
gshould be little error in the corresponding trensposition,

Le2a Longitudinal Stability

The effects of slipstream on the longitudinal stsbility characteriastics
of Model A mey be determined from a detziled study of the individusl stabilaty
drarramsy but it 15 more convenient to meke seporzte comparasons of the limits
and toe ftram curves,

Both wundisturbed and dasturbed stability limits are compsred on a C
bage in Figure 7. If the curves {or the case vith Full spzn slats be neglecgéd
initially, the other threce cases -~ toke-off power, fairings and propellers andmill-
inge téken in that order - constitute a set, viz: positive, zero ard negative
thrust caszse respectively and illustrate, as well as the gereral ef{fects of
slivpstream, the effects on the limits of a progresegive reduction in thrust
coefficients In the undisturbed caze these are to increase botn the speeds
and attitudes at which the limits arc encountercd. At low attitudss the lower
limits converge and at high attitudes there iz & minor caception to the foregoing
rule in the care with propellers wandmilling, but tiis is not significant. 1In
the disturbed ecase the same type of pattern can be scen, althowd 1t i= modified
slirhtly because of the different limits involved, (It may be remerbercd thal
the digturbed limit for the cese with fairings waz obtained with only 50
disturbance. The part of the limit drawm shoull Dll% be alberct sgizgatly by
tihe apslication of the maximum disturbance techniques? however, and may thus be
usefully included in thus comparison). The progressive movement of the lumits
up the speed scale with decrease of T, 1s much greater than in thz undrsturbed
cage, while the att:tude changes are about the same.

By comparing 2riavidusliy the undisturbed and distarbed limits for esch
thrust cese, the cnonges in dicturbance eifecls folloving general variations in
thrust coefficicent can be sscertained. With positive thorust or itske-off vower
the effects of disturbance are 10 double the vertical band of anstability found
acroge the teke-off path wothout disturbance and to raise the high spe.d pert of
the lower limit, s1th zero tharust or faarings the disturbance effects are grester
the vertreal bend being more than doubled, while in the negative thrust case
disturhence cesusges she onset of instabzlity over almost tue shole of the planing
speed range; there iz thus a raprd worsening of disturbance effcots wpth decreass
in ohivust coefficient, Thas wmears that during landing an aireraft e far more
suscautible to disturbence than during take-off. (It is felt that thus
cenclasion is o general one and 18 not peculaar to tais hull £ ome}

The lumits obtaincd with full span slats lie in general with the limits
for the cascs wrfh propellers wirndmillirng and fairincs, awvzy from those obtained
with tnke=of{ puwir, Tiey sre better discussed however, in relation %o the other
limita, when plotted on av8,/Cy bass (Figure 8) which relotes watcrborne lo=d
to speed 24y 3.e. which sccoun.s directly for chenges ain 11ft and andarectly for
changes in ritching moment when these may be likercd, ag in the prerent case, to
a change in elevator seiiaing,. The obyect of these tests with resmeet to the
full span slat confagurstion a1e to asefess the mepritude and character oo the
champes effected by take-olf poser snd windmilling nropellers in the case of
models o" thrs ssrice. The elfects 1n the cese of odel & are readily obzerved
from Paguces 7 and 8; their epplicotion to ihe other molels is considered below,

/ The



The hulls concerned are of the same family, differing only in the
hull paramweter under investigation, and differences in losdang ard trmm arc taken
acecount of by the me thod of plobtans. It follovs that any difference between the
magnitude of the slipsiream crlects for Mudel A {Farure 8) and tnose for any
other unldel of the serics #ill be due entirely to the effect of the hull para-
meter vhich has been varzed zn going frcw one model to the uvlher;  incther words
to some ancillary efTect. The magnatwle of thas effect may of course be affectad
by the specifuc values of the hull paremsters which are the some for the two modelss
Vhere such =ncallary efrects are small therefore tne effects of slipstresm and
windmillin~ propellers mey be taker to be the =ame as in the casze of liodel A.
For instance, the lower undisturbed stability limats for most of the models wath
unwarped forebodies collapse on thet for Model A when plotted on a-fﬁ“?b base 1%;
the _uc0ndary effects are therefore small and slaipstrcam effects will be uCngwbly
the same un each casge. Upper limit changes will have to beapplied %1th disoretion
and only the general nature of the effects can be considered <in the duicturbed
casee It is felt that wath a suitaeble redefanition of hull attitude the foregoing
will also spply with small error to the warped forebody cases.

It 15 interesting to note that an Figure 8 the limzts for the cases
wth full spen slats and propellers eindmillaing form 2 set which 1s separsted
from the remainder, vhich form smother sct, ard that ine general patte“n of the
uandisturbed limils 18 reflected in come debsil in the arrangement of dasturbed
Tamits,.

The plots of stabalaty limits with elevator sngles replacing keel
attitudes as ordinstes in Fipwe 9 are gaven manly f-r information. Tt may
be noted huwever, that an the undisturbed case the lewer lamits obtained sith
take-ofT power and waindmilling propellers are scpsrated from those for the full
span slat case by negative and positive amounts of elevator respcctively.  This
is consistent with the representation of the addational thrust moments by a change
in elsvator setiing, but the idea crnnot be tzken far, urtacut consideration of
differences in elevator efficiency and in the sctual stabaiity lirmats.

The effects of slipstesm on trim sre shown in ¥Figure 16, where the
curves for m= 0% whicn have been taken as typical, are compared, As would
be expected they lie in order, the highest attitules beang reached orn the tram
curves vaith the Iowesl forward tnrust, and toils inwrse relstionshap is preserved
throngaout the take=-off sveed romge, The svacing of the curves is almost
consiant owver the plaming speed range, but 1t should be noted that while the
increase ain attitude with decrease ir thrust is progressive, it varzes with =speed
and 1s nopn~iinear. GCompsrason of other trim curves shows that the inverse
variation of itrim with tarust coefficient is found at all elevator settinge, but
the spuecrng of the curves varies, the distribution being more even at high values
of elevetor angle and less so at low values.

The trim curves for the cases with fairings snd full spsn slats ia
Bigure 16 lie together, indicating that only a small amount of drag 1s obtained
from the fazred nscelles.

L 3. Wakke Formation

As the photographs o’ the wake regione are of reprcsentative rather
than specific cases thoy can only be compared individually an isoloted instances,
that is shen speeds omd sttibudes are approximetely equal,  “here this can be
done, which is in the full span slat and wandmalling propellers cagfes only, there
are no noliceables differences in wake character:stics,

Taksn as groups. the phologrophs give the same ceneral lmprésfion in
each c=se, there being mo mojor dufforences bebween dhe configuretions,  With
take-off power, however. the flow et the lower speeds does appesr to be more
broken than in the other capesy, but this c¢ffect is not well defined.
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Althouzh no photogrophs were taken of flow in the weke reglon in the
case with fairings, 1v i1s felt thet such photograghs would not differ appreciably
from those for the full span slat configuration,

l{-."}-}-. S EI‘& E »

The effects of slipstream on spray sre best consadered by adopting the
mothod uzed in the comporison of lengitudinzal stebilaty limats. Neglecting
inivially thercfore the full smn slat case and consideriang the spray photographs
for the configurations with take-of? power, fairings and windnarlling propellcrs
respectively the effects on spray of a progressive reduction in thrust coefficient
can be seen at each specd.

In general, with reduction of thrust coefiicient fLere s an incroass
in the height of the sprey blister and, whale vith zero thruet there 1s an
unbroken and apparently undisturbed blister, in the cases with pocitive and nega-
tive thrust the spray i=, or tends to be, sucked into the propellers and hwroken
ups 7hese points are 1llustrated in the photographs Tor zndavidual speeds,
Those for Cy = 1 are of little conaequence as in the negative thrust confaguration
at this speed friction in the system is preventing the provellerz from turring.
At Cy = 2 the relative heights of the spray profiles can be cleerly seen
together with the raising and breaking of the blister in the posibive tnrust case,
At Gy = 3 in the case with negative thrust there eppears to be a suction at comse
distance behaind the propcller plens, wnich distorts and raises the blister, vhile
with positive thrust the suction occurs eirther in tue propeller plaré or Just in
front of it. FPhotographs for tne higher speeds sre not quite ¢o instructive,
except pernaps for the rear views ot C_ = 4 The relatzve posations of lhe spray
profiles are clearly shown hers, but that for the positive thrust case ias dis-
turbed 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
drag is a function of tne forward speed and the thrust coefficient will probably
vary only a small amount, end ag in the positive thrust ocase the thrust coeffic-
ient varies grestly at low speeds, the separetion of the three sets of photographs
in terms of thrust coefficient will very with speed, being most uneven at the
lowest speed, and this should be borne in mind shen exeminingthe photographs.

The projections of the envelopes of the spray profiles in Fapure 13
show the decrease an spray hexght with increase of thrust coefficient, except
at high valuea of C, where the posilive thrust curve rises acrosz the others,
This as urdoubledly due to the recduction in attitude and conse~uent movement
forwerd of tne spray origin which occurs at low speeds with positive thrust,

he5. Blevotor Bffectiveness

The comparison of eurves of mean elevator effectivenss (Tigure 15)
shovwg that with & progressive gerersl increase in thrust coefficient there is
an incresse¢ in mcan elevator effectiveness and, except in the case with positive
thruct, the cffect 15 sensibly constant over the planming range of speeds; with
positive thrust tae incresse in effectiveness with speed 1s recduced at ihe
higher speedz, The curve for the full span slat confipuration lies & little
above that for the case with fairings.

In considerine thece curves it should be noted that, at a given epeed,
en increase in thrust coeflficient will have two moin effects vim: the load on
water will be reduced, shich effect by itself will produce an ancre&se in elevator
effectiveneselt, and the ef'ficiency of the elevators and tailplane will be inproved
when they sre in the accelcrated flow of the slipstream. It would appear
however, from the nature of the cuonee, that reather of these effects 1a the
cause of the rather sudden decreasse in slope of the positive thrust curve at Cy = 7.
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It 18 probeble th~t the larre nosc down mouent obt-ired with positive thrust
has caused guch 2 gencrol roduchion an trom thet 2o effective lover 1umat, in
thz form of hirh oppozing hylroeynrmic moments, hasg baen,rc ched and this
limit nos corsed a 12t enive of the loter tram cw ves th a cunscouent
reducilon 1n Strim rengu 20 3 given speed i1.C. & reduction in mean clevator
effectivencas, The ¢ifcob crn be scen 1n ¥igure £a, here the loacr btrin
curv..g show 2 Jdscrosge in g2lope ab Speed coefflclantn cater than 7.

A compersson of the relevent losad GO&filG]bﬁﬁug o1 a bzsis of either
constant clevetor angle (M= -8°) or attitude (@z = 8%}, sho = that ot the
higher specds thwe lools on rater obtained with pUSithb ﬂirust «re ahout hall
thiose obtazned with negative thrust, end while as rould be expecicd, the case
vatn slsts lics an between thoeme w0, thet sith fearings gives the groeatest

loads av all planing =speeds,  These high woter loads wmtn fairanpe erc 2

darcet result of the logs of lift wish transition cnd associsted breaksaay

and, og they constztubs the mejor dif'ference bet.ecn this 2nd the ful) spen

slat confipuration { both are zero thrust cases) elevutor cffectivercss

ghould be slightly greater at all speeds with slsts then with fairinic, whicn

in faet it is=. The low volucs of elevqtor effcctivensss obbained with

negative thrust are lowsr than the correspording daowa se 1n load would indaicate;
it is sucrested thet the further losg of effcebivinces 38 due to the incffao-
iency of ths elcvators und t=alplene mentaoned in Suu? on 4.1,

He  CONMCIUSIONS

The tests made show that the application of take-off porer results
1D a general 1ﬁpr0vum;nt ip both the Suabillty and spray characteristics of
a high 1Lﬂ”uf/5ch ratic huli. The deterled offfccts of & progressive and

goncrsl iverease in theust coefficient zre

(1) to r.duce both the speuds and attitudcs at 'hica stabilaty limats
without disburbance ars met,

(i1) to reduce bota tn. speeds and attatude: at vhach st-baluty limote
o ith dlsturbmnce zre met, the decrcase in speed being much preater

{112} o increcse rcsistance to disturbance,

(1v) 0 reduoc trua turoughout tuc take-off rongs of speeds, the rcduction
being much crester in the planains thon an the displecement ronge of
Bpccds,

(v) %o lower oo spray blister generslly. which rosulte an 2 lover
spray envelope except at voryloy specds and

(a) qth increase in Ty from zero, to raise the blister locally
near the propellier plane with the spray shect ultimstely
being broken and sucked into the propellers and,

(b} with increase 1n T, to zero, to reduce the local distortion of
the snroay sheet behind the propeliler plenc until at To = 0 the
urdigturbed blister 1s obtaincd,

(vi} ¢o incrcase clevator o fectiveness and

to reduce Jhe olevabor cettang at whaoeh lovwer limat, undasturbed
natihilicy s encourtered,

~
=
=
[



L

The a2bove conclusionc con be aprlied to obfain o feir 1aea of the
effects of clainstresm o :be ctability snd shrsy cheracieristics of ary wodel
of the present -eriee, A bester ectunate can be mede ho.wevery, 1n the case
of stabilaty limite omu, o Dy plostang the limits on a VC,/C, base together
with those fov : oael A i1n boe corresponding confiruration;  here o collapse
iz obtained the resalte Tor i odal & can be aprlacd direcily. This .11l ocour
meindy an the case of btwe lo.er 1imat wituout distuwbance, lcavin, tas upper
1imit vatboub doeturbarce ard the disturbel limat cases 1o be inlernreted 1a
the 1liglt of the general conclusions.

!:-‘ ]
cbion covy,
J LI&S OF 877018




LIST OF SYwBOLS

b baan of medel
118t cosfficient = I/koSVé (I = lath, p= sar density)
Cy velocity coefficient = E/VE%

Cp  loed cocfficient = A/szf (A= lond on water and
w = weight per unit volume of wabor)

Cp. load coefficient o2t V = O

Cy  longitudinal spray cosfficient = */b

lateral spray cocfficaent = J/b

Cy  vertical spray coefficient = E74°
((x,y,z) co-ordianates of points on spray envelove relative
go axes throush step p01ntj

8 gross wing area
v veloctty
ay keel attaitude

T elevator setting

T thrust coefficient = T/pvgd2 {T = thrust,
d = propeiler diameter).
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Vodews Tor hvdrodyoaric siooility fesio

Model L orebody ol terbody | Afterbody=foreboly | Step To Jdetermlae
WAL len; th keel angle form elfect ol
degrges beams degrees
per beam
A 0 5 5 Forebody
Warp
B I 5 5
c 8 5 5
D Q s 5 Aferbody
length
A O 5 &
B o 7 e
¥ o 9 g
o4 o 5 b L Afterbody
) 63 ansle
A 4] 5 6 5
x I - =
I O o b 'ao
B
d B,
A O 5 & Ly a3 lored
R arterbody
J 0 2 4 9
>
A O 5 6
D 4 5 &
i 0 N £
H 0 5 & Interaction
of
K % b 3 parcreters
L s 7 &
N 0 7 5
i) L 7 | 8
]

/TABLE IT




ey

TABLE TT

Modsl Eydrodznamric Dats

Beam at step (b) 0. 475"
Lenzth of forebody (6b) 2. 850!
Lensth of afterbody {Fb) 2,375
Angle between forebody and afterbody lmeels &°
Forebody deadrice at atep 250
Forebody warp {(ver Loam) o°
Al terbody dendrize 30°

. {decreasing to 26° at
raxa slep over forwerd
4O% of afterbody length).

Pitching moment of inervia

with take-cff powver 23,25 1b, £1.2
with propellers windwillaong 23,25 1b. £t 2
with {airaings 23,25 1b. T .2
with full spaa slais 22,90 1b.{4.%

/TABLE ITT



Mainplane
Section
iross area
Span
S%.C.
Aspect ratio

Dihedral

on 30% spar axis

Sweepback

Wing Setting (root chord tc hull datum)

Tailolane
Section
Gross area

Sran

Total elevator arcea

Tailplane setting (rovot chord to hull datum}

"‘I_‘l
+
fa]

Section

Gross area

Heaght
Genercl

e

¥ 0.G, position

distarce forwesrd of step point
distance sbove step point

® 1 chord point S.LC.
distance forward of step point
distance above step point

¥ Ta1l arm 1 (C.G, to hinge axis)

¥ Heaght of tailplane root chord L.E. above

hull crown

Thrust 1ine

inclination upwards from il datum

daistance from C.0. normsl to thrust line

Fropeller diameter

TARLE TIT

Wotel Aerodynamic data

Gottingen 436 (mod.

6.85 =q. fta
6.27 £t
1409 ft.
5,75

30 o

LO Ot

Sl

ReA.Fa 30 (moda)
1033 Qe .
2.16 %,
0a72 Sga. .

29 0!

R.AJF. 30
0. 80 gq, ft,

1o 14 £L.

0.237 It
0.731 f't,

0.277 £t
1,015 £,
3e1 I

0.72 £t.

30 9t
0.28 7Tt.
Ot795 ft-

* These distances sre measured either parsllel to or normal to the hull

)

datum.
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MODEL A
LOAD COEFFICIENT CURVES WITH PROPELLERS WINDMILLING
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PROJECTIONS OF SPRAY ENVELOPES ON PLANE OF SYMMETRY OF MODEL
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