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!ht . Jtl,lrod.Jl)a'lll!c• ...arch 1v111on baa two towm tanka. 

• 1• tlll'lk nc. and la BOO reet lo..">ft• • s 00 

tHt 1 • 11 lOC&ted paa.1.lal th!• tan and Just be)'Cmd tb18 

-11. aoh tank baa a towlns cur!ap tba:t :le used ar117 ln 

conducts. r•Hcteh on •a•r-t>ued a.tr n.tt In &44 t on tbe 

towtng cuaTlagoa we haft oatapult de'flcuta a.al.lable ao that t•• 
launobe4 lan& cbl.l'&C l'1 tlce o e.1n> a 7 be • lld»d. 

•nt&.tlen today •111 1nolude a talk to J'lng • u to M on 

our dltehtng pmgram and • tal cm the ap ltoe.tlon ot JiUO u 
t wat.r uea. au. aft. 

y 

hlt dltehtns proenm 11 atmrtd l'lmu117 at '181uatlr16 tbe 

•te• latd!.n.g ebl.ract.em tic• 

mats.en on pntened 41tobtn cedlr•, p bl.ble M.to b91*.S.cr, 

expeo 4 duase to the a r la ant tor l~ the be• 

hf.TlOJ' d mlr:dJahblg tba &I-. • 1• !rl rmatlon is 1u.11na14ere4 

bJ the 'V&l"loua ~CJ.ae til preparat1on of' CH. to 1 

haS bld M nf"l\19 e deta1 an equipm nt qu nta. 

Inf'OJ'matlon ta accUllUlat.d on the dltchlng oharaoterta tic• ~ 

4eal are mw or UtlU8\Jal and t s re1P9et w ban eata.blJ.ti'J» 4 

a back lo ot d!tchins experience. t thG MD tl• • m• eon

ted N~b Oft 90fDt bulo ocm.t1 &tl to 11 out and 

.-ubatant1ate Wl' 1t11t491.. alee e..iuate d1teh1ns ci.no
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ter1atloa by ana1J"81• t 


tor w e • ban aadl IK:del M•t•• 


wf.11 ab.ow motion pJotuN• o 111\lltra C\Wl'eft alr 

plAM c!ealgtUS and thelr dlt lng blha11lc:r. '1'he ott•l 41tct:rbga to 

b6 ••nte wn see 1u cal water. In ~--ator 1teh1Qga 

a. 	parallel o waYea tb same Mftl tni• partOl'mane• lboul.4 be 

ibtllmd. I t h!nv.a Mde J'P(lndlo\11.a.r to •••, 

more duane an v ole._. Mon -.,.. ocow, ~ on t 

lar.&e'1ng tee nl.f.ZU,e and al1• of the wawa. 

One Of tta 'OurJ.-e t a %1>~• to bo 11•tft'M4 1a the -4&. 

• wu the .tlP•t ~t bOlber t'bat w teated. t.rhll blg lntlmnM 

t d1 tc- !n er tt. 5 wu be •ak t'JO ib Thia 187 c!D•• 
a 1 • for en ut 1t'• et111 • 111zt ..v!e ahod 

v a clltleht:D ot th• 5 ending 1n a 41w oaJ.ae.d ~J t'a!.lun ir tbO 

bOm.'b•'baJ' doftra• eeauae of the weak bculb•baJ' 4o••• bOab•• 41 • 

• _.. tret,lt.\9ntl7 viol• t la. b•ba~or and •aft 41tcdd.as •tatS.. 

re rel.at w11 r.w. 
!ht t cone &t atlcma ~ 1' at:>era _.. 1n ebarp oontn.at 

tl'!f>• • van~ •tJ> atrp transport 91ne"117 

baa no •r.r nu pai-t 1u tha ••lase bOttom to cot'Napoid to bo 

ba7 mera• eoneequentl7 tho 4AitWl!Jt ls i.a an t ba'd.or h muoh... 
bat'bP fbe ntn llCWl• ahowa a d!.tchln !'un ot tbl tn.tetrul.... 

•air 	lane la typktal or mHt tranaporta and. 1* 

vanapon lll\18trated. ea 1" deOk -~ 
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In ka~ln w!.th ~ at!ns a ¥Ul•t1 ~••t 
t:rPe• a d eont gurat1oria w naturdl.J' lm1Wl•4 the • IeN 

1• a pt.a tunt r tt l• muual tl mxt .,.,i. w1ll 

ebow a 41tohtng run ot tl 1• mo(lel. .u JOU •• tm b9hllV1or 19 

04. euatan n ebarMt.rl ts. of' 1• \1pe ilirpl&m la a 

tendeno7 to ftlp at the l land!. 19eea. aa1oot.attd with a 

..-pt as tlgh'4tr 

A •• dllalgn. u ru •• t!1tc 1n ta oon.Mrm4 1• tbl '1.. 

fhl euutcdl reatun• ae the ne t...t.ng, the ...u. 1a1w.
1ats.on met tbt 'b10701.9 1ll pu Whte ••••ltatlll• d.of»a 1tl 

the, tu.lap hoiro an4 hon. bt •xt movle ta e. dlt Ing or 
the -fl'I and abOW# that t •de WJ-'J' od ttc !ns•• 'lM ~ 

tlW na•lle•, wbloh ,,.,.. flutetW4 at ••ale atNngth, ~ tf' and 

atan•t atteet the dltOh run BttN ta 11 model 1n tbe• 

••••• • be• teem and eta ti.r .. t a ia.a 

•haw eonol\d-4 that ne t w1 • w llttl.e •tt•' • 4!.t 1rC 

'Mbado thor that\ Mrod;JMmto 1nfl•noe on bab41.S.S .a :Sanding 

oh&Ne1*rlat1oa. TJW nace11t• ln t 1• ttcUla o... but uttlA 

en.et on b9ba•1or dnce thl7 rob f ut tt cone S.-.ble t t 

h an tnatallatton ooul be etrlmlntal 1t' t1- naeeU.a In 

-4 ••N •bone enough to wit~ Qpraotabl• load• u... t 

'b OJWU 1and1 p a.eeuttat.ee a the ft ola .. 
whS.h hDll tbl d.ltchln Ylffl'>Obtt arw U\'.dtelnblt bHa\lH ti. 

f'uff~ l• nooM more eu117 eontr utl n ot be la 

u c11•1St tQOKblJJ t 1tcb1 1• a vtl''f at10n tun1a av. 

''"· 
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tn a.Mlti.on to the "PtOltl.e l.nwlltlgatlG!D8 • baw a1aO 

toa4 •aloua 41tch1ns .i.a.. ~le\ll.Dl7 •tt•ot1w 'tJIMl 141 

ID.l"O-JllJ::i tc •111 lU.babt • ffftl ... 

• oou o thh 1n tho next m91n. 1 at, heN la a 'tJJ)Joal 41t;o • 

1Q6 l"Un. on w1tb)u .. ro i al ta 

be ~lo:r wu falr17 e:>o4 ut atrplane di•Jitratee np1d17 

\114 S\lata.ln eo• bo,toa daage• ow lot'• ad4 a 1. 

aurra.ee 1a a ff xt.ntltl bftlow f\189la • 

It you nn.t to go &l.1 out or a Nall od 41t I.Ilg la ald. , be rth 

akl s.. uaM~ m 

t nalt to la naxt l"Wl 'When 

.,.._b.81• ot the ~-ald an c Ylom • 

bl 

y 

'!b1a en tht Ulk n dlt 1ug. • .,.. ae ) 
1dll t.4t11 10U out the ·ap l!eatton o a w • r 

.. 
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'1 John A. lluMn ('tt JObn • lloO.bM 

.. 
ltb t.bl 	epJ»anno• of' Je.t engine• an opponu.nlt7 wu _. 

•11'84 to .n eome ra4loal cnans•• 1n dealgm tor wate...,._..4 

a1Pplanea :-Or •.xaaple 1n pmptlleJ.'w4lttwn wtu-bUe4 all" Jam•, 

thl bull had to be da•1£00d eo u to •• tllO •nstae• high «WnJ&h 

to l'OY141 cleuane• •he•n the ... roptllen ed. the water !hla 

1n turn •• tlw b\tll bul.lq' and oot con4u01•• to l •1'.....,• 
When at.Pbon.. or jet-~"4 drplaea1 the mea tor propel,.r 

c1-~• wu no lonpr PN•flnt• penlt'1n com ldtl'abl.9 ..a.ts.en 

n bull ml t o tab tull A4Yantap ct the •• p~• 

•J9"- the entire bl.em o£ water ua4 a:S.Perat wu J"MamS•4 

utlr.g •• a •tcnlns po1nt t ~ ot aln>lano tm.on to slv• SoOll. 

MJOilJramie ptl'to.....e • 

.U.• ta 	a .oi!•l (ai.r llO!lel) or an .Uplane NP••satl•• 
.. 	 of hl ~•4 4ttd.31a which hav• G1ftn 8)od aol'04JUJ11At PRtoJ9nM. 

(Rtpt.H lWdel) n water ~-atte ,..,.. a.tt81ll'tecl wlth th1a 

.a.1., tbt nalatuc.t enammten .,. w bl u OlfJl on la 

t'!Pat etan lih!eh 1• a plo t natau.. agalnl t 11'9•4 Thi 

reatatanoe on wablr ahowm here ma7 be 00111*"4 with tha Nalatam• 

ot the ... pl.aM wlt wbMl• en a bard l'Um'&J' u eon b7 la 

eul'W A.a a •"•1' f .tact th$ •tier •••tatmoe wu .• 1gb th&' 
t ....a.a tbt th:ruat of' pre•nt doll&n•• A U"P:leal tbnlt O\'l'W 

1• ahc.n here. nit. d oourae woul.4 .ic. t&k t lllgolalbJAt ftlr 

tht.a ••« (polnt to noa• ave!') 111Duld be tbe to • ed. o~ *'1.0h • 
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&1.rplam • It dftot.nt POU» "" PJ!'C)Vlded hi'/! ta'D-Gtt' tbla 

wr wo ld w •!\OU l tc • tba alr lana rlae wrtlo:al17. 

Paet• e 1e •me om tha t!:Mt tulllap lt•lt • be 
~ 

AW>d tt-4 eo tbat ht re1latanee would re-.t. In t 1• 
• 

to ebUt) below tl» tbl'ult eune .o that talle-ott wou.14 be alble• 

.BoweY•r, •ueh modU!nt1on ot the tusela0t weul.d .wtoual7 fll01llPl0• 

ml• tbll uroa,r.mte P9l'ttmna •· 

Tht• model (• mod.el) wu UHd n OU!' preltm1m17 lmen1

ttlcma of 1• le wore n ln lN'l ~ Jd! !a are 

•• Q- exwndlng --11 po tlont or • ri..eia l th!.e (61110n

•'-Rte). ~ thoa• of JOU who ... Mt t•llta• With Jd s.a, 
b• 1Ut1~ hPf'aoea whtn •xt:A'tn«•d. below tba fWNtl&St w.w-t 

a •• -cl airplane 41r tht 1 -a M ~t ot ti. tue..rr 
r Y 

ana lan4t run. Th'U# be •lo a:r r he air lam ta not aubJMiid 

to tbt h water loa<tl •neollnt4tM • epeed.e lme t 

ekte u. rebMt&bl.9 .tn t1 gbt,, they .,uld not o~• tbt ...-o• 

~pe•t~nc•• 

1'h8 Na1stanee chll.H.owrS..t.!Oa ot tm arrap• t ..tth t. 

Jt'fttP&.m!a lnolud•d ere ebown th • next hart. In thU " en 

wbtN the tunla 1• ri.um ~ detP n m •at • e rea!atam• 

r!a•• rap1417 u t d.14 111 tht eue ot tbl tuaelaat al.-. .,..., ... 
u the •PM4 f.mreaee•, 'be 11.tt. ~d b7 tbe ,cro.aks.a elM :tn

oroa•• unttl 1.t U autt1o1•nt to r&S.I• tb9 tuulage al._t eleo ot 

the •&Wl" •• shown btn .rem 1• point on, the NW tame ~• 

u th9 t'uaelage cl.au• the water an4 the bJdl'04f•a1 1-.4 1a OU"Jl.le4 

•nt1"11' bf tbt bJd1'0 S.a u ISbown mre lnD• the Md.. Nala

tanoe !a le•• than the ti.uat1 ti» airplane WlU hk•-otf 
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wlll now ... •• tlon !eture• or th la ao.Sal J.a.ndlog u 

a tNe bodT 1n be rlwr just out•ld• tbla ulldtng. ( ti.on lo· 

t\11998 2 1 M I "" 1 tu. t 1 •O•) (let d1 ) Thia .t.mal WU 

launohed rrcm a ca.ta Ul. :tnto ~ ttlvor. t&b1llt1 1 e:uellantJ 

ti. •l deYJ.at.1 wr llttl• fro a atNig t cotr• :r t 

enttre lanlll eu t t t r t • 18 and 

tho al lmo • au ort& t 1 ot tbe tuaala (2nd 

landlns) the ca l laM• on one a 1, 1 t P1 t• ltHlt an4 eon• 

tlm.11• cm a •trtl ht co••• t tto end ct ti» run. t illd. apSn 

aubm1r91a at a1*1c/i t tbO •amo apot a ln the pN'Vlom l"UJ1 

u u have IHn, th• roblom w th hJdro-ekl• la • 

Nlat!.ftl.T al 1• CtMJ• e tba ta ott Pl' bl.G , however t 

dealgnei- or a J(tro akl airpla naeda 1n orut1on 1tl1c will per. 

alt h1ll to •leot tM t7PI ot .itla1 their ahe, location Gld• G].e 

t attack ao u o ovtttt a&a~te atab11tt,f obarute. atloa au4 

enou litt to aupport thl at lane 11• aeptng tlW l'Nt•tanc• 

below t e aftilabl• tbrult. I wtle'J' to X!OY14• t 1• 1nton..tton 

the A hll• lnveettga:tad the obaltact•ri• tloe or va1ou 'tJ'pea or 
• • an fuaela a ln co laat1on. In ad ltlo , 1o !ntoJmtlon 

on the oharactlr1at10s or laolated ts ot type.a t •tut CUI 

pl&n t~, botto abapcu• • 1on •beam 1'at1o , etc. i.. be• ob

t.S.ntd. Al an 111watn.t1on or tbt t • o ln.tbrmatlo available 

rem th9 !nvoatl tlona wlth :f.•lated a 1• a h wa7 t la lnt • 

•t1on ma ueed t <teatp:r • ahall oenalde t rela t1•• 
mer!ta ~ two el~le aur.taoea. h\oe canal ere.bl• data are a-11

able ea the flat late wh1c l• t :0lae1loal b- tor compei•n 



purpcee1 lt wt11 UNd 111 the n:tarenee to Whie t olla.rao

w:r1at1c• r a • l"taee o wd to rmtt ft ret to 

av.a.ml !'Ulela •lll 'be co..,...d. 

The ne.xt b'l'I" aho.1 11tt r t two •ur • a .. 
• 

tton or he an.~· ot att.a • Tile lan!ng nat late 

chlraetea-1attoe u abOwn by t la 11.DD but when tJ» 

the lltt t a ivm an • t att•k 1a Htl••4 aa 

llm. !lw r1an obaH • owa the rea18tanoe f r the .f1at late an4 

• -.. urwd • :taoe. an e aeen tor a 1 tl» 

:reaUtmee 1• 1DcN&Md 1n. 1n tro the n.at la.1* to thlt O'al'Wd. 

~- I to1'fl2& on llke that a wn m tat• t• etm-ta baa ea 

1ned i- man7 aurtao•• luAln com Wblob are table re 
Ntraett.cm Into cUPnd fuatlapa an<! Jet 1-• litt and NIS..taneo 

be.ruler tlee •• od u or bet• tan lat te 

Sue !:n.te1"!1atlon aa t la may b lntle Mad 'b t d. r to 

enable hla ta nleot tlie •1.lo and r ta 

put!.eulal' J'IOb or ex-.ple, 1t t; o atrplant 
Vioua17 been Mleoted so that t a...S.la l thrust "" he 

•uld. want to know the •1• t •Ml trPt • k l• 

la to n.p the nalatano. at a val• belo• thta aftlla'ble bl'uet. 

.. 	 a t.wn at.:rplAne the wt ht an t Nibro thl lU' nqu.!N4 

would. be atant a that the at°"mentlcm n41 • 

tlt\Mn t e nlatlw tlH• ot the ald.a tor a lvt l!tt-.Na •tm'lM 

ratio. Tm mx c rt mpaN• •iH• ot tm ~ and 

tbl OUl'Yed a l abown on tbl J;1MtY1oua o~ 1e • .,. he 
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" . 
4'W'e4 (nt.r to ehut) ll!Oul be 60 atl'Mnt greater thatl '1» •S.S. 

et ti. tlat plate requ!Jte4 (refer to obat). 

tbe .. and r t ...,.. u1ble t alt the t •t 

tn. bbttolll ....... 

C!tanua OM the Nlat1ft NS 

tbl - area wout.a be ac t~,,....lt'\ 

t 

• The re tat • or 
ett?W4 euPtaee (Nftr t e art) ~at r than that ot 

the flat ~at•. 

a 

ot • t o-otf 111 

abated in thMe aepa!'&te runs t le' edol • !rat • ll • 

t l• ))ha• (reftr to ••oon4 eb&rt) Where tbe l•d ta oanie4 

prlnolpa.11 bJ t oon we 11 lff • (n 

• 	 r bU ee ft! tr ot 
.. r.d t wtll an 0 t llh!c tAlOto takJ * 

model will pasa 7 ttur!n t 8 !&M 	 rt) 1n 1 

tbt en•!M ~~lo loa 1 
.. 

1 ll he 

ml'del) and will t 

1 att. l'.e 

to tht tnwt can agt at JOU?' !aft. 

Ti. eaft'laS'I w 11 now atm't d u ll •• l r 

atl the t at ta1110 1 s oue t 17 a t • 
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