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THEREACTIONONA FLOATBOTTOMWHENMAKINGCONTACT

WITHWATERATHIGHSPEEDS.

ByH. C!.Richardson.

Mr.Carroll~sobservationsinTechnicalNoteNo.287are

quitenewtome,

Basintests.As

wouldsuspectan

andveryinterestinginthelightofour~odel

anexpl-ationoftheobservedphenomenon,I

initialsuctionwhich,combinedwithdownele-

vator, startsrotation

increaseddisplacement
‘8 thensuppliesthelift

andthrows”thebowdeep.Thesuddenly

combinedwiththeliftontheelevators

forthe![bounceilbeforetherotation

{ canbe checked.ThisanalysisisLorneoutbyModelBasin

testsmadeattheWashingtonNavyYard,andgivenintheAppen-

dix. Thesetestsweremadeto investigatethepossibilityof

a seriousaccidentarisingfromunintentionalcontactwiththe

waterin substantiallyhorizontalflightathighspeed.Re-

ferringtothevectordiagramsonFigure2, itwillbe

thata verydangerousconditionmayariseifthefloat

lowedtocomeincontactwiththewaterathighspeeds

seen

be al-

as,
,

forexample,whenflyingathighspeedjustabovethesurface

f.

●

of thewater.Theinitialdivingmomentdueto suctionand

dragcombinedmaybe greatenoughtocausetheseaplaneto

noseunderbeforethepilotis ableto controlthemotion.
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Thessmetestdataindicateclearlytheexistenceofforces

andmomentstendingtoproducethephenomenonobservedbyMr.

Oarroll,whenthemaneuveriscarriedout at lowerspeeds,as

in a landing.Thefirsteffectofreducingthetrimtoabout

0° by thesternina landingisto setup a fairlylargediv-

ingmomentdueto suctionandresistance.Thebowofthe

floatthendipsdown,thedisplacementis suddenlyincreased

andtheresultantforceisdirectedupward,throwingthesea-

planeclear.Allofthiswillhappenveryquicklysothatit

isquiteprobablethattherotationwillbeunchecked.

I wouldliketoemphasizethefactthatitmaybevery

b dangeroustoflyatlowanglesof attackandhighspeedsjust

abovethesurfaceofthewater.Inthispositionan accidental
1

contactwiththesurfaceof thewatermayleadto a serious

crash.

BureauofAeronautics,

February20,1928.
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Appendix

1. Purposeoftest.-Thepuz;joseoftheexperimentswas

to determinethedirectionandapproximatevalueof thewater

reactiononthebottomof a floatiorwardofthestep,when

makingcontactwiththewaterathighspeed,andtrimmedby

thebow.

2. Methodoftesting.-I@delNo.2426,originalVT de-

signwasusedforthetests.Themethodusedtomeasurethe

differentforcesis illustratedinFigure5. Thecenterof

gravityaboutwhichmomentsweretakenwasestablishedfora

normaltrimof3°by thestern,~.ldgrossloadof2.63lb.*
(8615lb.F.S.). Itwasfoundthatwithoutanyloadonthe

i
modelthecarriagevibrationswouldcausethemodelto skip

alongthesurfacesothatno definitemeasurementscouldbe

obtained.Themodelwasthengivena loadof .1lb.,andtest-

ed at0°, 0 hy thebow,1°by thebow,and2 overa rangeof

speedfrom10 to15.5knots.Ineachcasethepositionofthe

levelindicator,correspondingto .1lb.load,wasnotedwith

themodelatrest,andduringtherunkeptatthesameposi-

tion. Inthiswaythedownpullon themodelwasmeasuredby

thespring
●

Resistance
● ilartests

balancewithoutpermittingthemodelto change

andmomentsweremeasuredintheusualmanner.

wererunwitha loadof .3lb~

level.

Sim-
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3. Arrmgementofdata..OnFionres1 and2 thereare

plottedon speedasa base,curvesofresistance,vertical.pull,

andmomentsapplied.Thecurvesofpulldonotincludethein-

itialload.On Figures3 and4 thereareplottedtheresultant

forcesderivedfromtheresistance,verticalpull,andmoments.

4. Comments.-Theresultsshowa definitedownwardpull

on thefloatwhichincreaseswithincreaseinspeed.The

greatest

leastat

The

The
*

pullwasmeasuredwiththefloatsat0° trim,andthe

20trimby thebow.

curvesofresistanceplotinthesameorder..,
momentcurveson thelighterloadshowthegreatest

divingmomentat0° trim,andleastat2°by thebow. With

,. theheavierloadtheorderreverses,thegreatestdivingmoment

beingobtainedat2°trimby thebow,andtheleastatOO.

U. S.ExperimentalModelBasin,

NavyYard,Washington,D. C.,

February,1927.
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Fig.1 Model No.2426-vT
vertical pull at
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twin floats,ori.ginaldeBi.gn.Moments,reaiwtance and
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Initial load .1 lb.
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No.2426-VT twin floats,originaldesign. Resultant forces at constant
Draft constant during run. .
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Fig.4 Model No.2426-vT twin floate,originaldesign. Resultant forces ~t constant
load. Draft constsnt during run.
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Hote.-l?oresnd aft position of
pivot established for a Lwsl indicator
normal trim of 3° by the. kept at same posi-
stern and gcom load 2.63 –= tion on run as ~t
lb.(8615 lb. F.S.) rest.

.
Balance to measuxe
vertical pull=

Moment spring

TOW point,pivot and center
for moments-correspondsto _— .—

c.g.of F.S.plane.
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FiF.5 Model No.2426-VT twin floats,originaldssign,Sketch shoring method used to
determine thereaction of water of the float bottom.
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