
Tht' :'cl'aralion on Ihe upper :'ur­
fan' I\'ill han' ib large:'1 "l1e('[ ill Ih,' 
lo\\' Slll'f'd ran~l' sinCl' it lI'ili redlll'" 
thl' lift and span dTi('ien('\' fadOr. 
Thl' :'l'paratioll in lIll' 10\\'1'1' surfalT 
inl 'rsl",tion \1 ill n·dllf'!' lh,' hii!h:'1 ('('d 
perfOrmaJH'I' a::- il n'pn's,'nl~ an ill' 
l'1'f'asp in dra!!, \0 lufl" I\Tn' Il:'ed 
Oil Ih,' uOllom' of tlJ(' pod hUl all arr,l 
of separalion i" 1','\1)(' 'led afl of 11ll' 
IIhee!. Abu it Ila" foulld Ihal Ih,' 
fon\urd pari of Ihl' lip fin:, \\l'n' in· 
"fTf'('[iIT. 

An arl'a of :'I'paralion ha:, a laq!" 
iIHTI'(k' ill dra!!. alld a 10,: of jift 
if Oil Ill(> Irill!!', fl i:, 110\1 1Il'l'l's"ary to 
:'tuc!l- Ihl' ('a~~sf''' of 0' 'paralioll, :1'1" 
,Iratiol) i~ 'aused I) a hii!fdy adv('r",' 
pn':'sun' gradil'1I1 and i", a;.!!!ral'atcel 
II\' "urfan' irl'l'!!ldarilil's ahl'ad of lilt' 
",:paralioll aJ'('~1. Thi:, fad indical"" 
thai it should 1)(' possibl ' 10 e'\t'rei",' 
a lar!!l' dei!I'l'!' uf ('onlrol Oil the,.l' 
al'l'as of "eparali n },\- Ill(' u:,e of 
;.!t'ollwlril' houndan- la)'lT ('alIII'D!. 
Il{d, 2), TIll' requirL'll1l'llls for till' 
optilllulll Ust' of gl'ol11etrir' houndalT 
lay,'r I'onlrol (Il'maud" :,mooth lrall' 
"iliun". uol only ill the [JaIl' direl.'lioll. 
I'ut al"o Ilormal [0 Ibl' [JO\\, III ,. ero· 
dynami(' L:>rag," Hoerner (Ih'r. :-\) 
poinl" oul thai properl~- d""ii!ned 
fillds l'all l'l'duI'" Ihl' inlnf"JTllc" 
dra~ of all illlnS('('lion 10 ahoul IOJ'f 
of it" former I'alue. I-I 01'1'lJ(' I' al"o 
"Iall'" Ihal th,' oplimum fillet radiu" 
i~ from 110 W/f of lhl' ('hurd and lhal 
Ih,' Ill'st l,fT,'!'1 II ill 1)(' ohlained hI 
,''\I''lldill!! tflP fill"t aft of tIll' illl"I:' 
:'e!'liol J. 

Till' 11:'1' of lhi" inflJrmatioll -1lOuld 
110\\ all(J\\ a Ilrr'dil'lion of hOI\ modi­
fl('alion!' rnal- hI' mad,' Il'hidl will 
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alloll th m:nimlllll i!uills in perform­
alit'" lo be made for a minimum 
dforl. Thp absolull' shape f lJH~ mo 1­
ifit'ulion!' ('all Jw npprn"im'l(ed hUL 
arl' Io~t ::,tudjt'd II) ill('orporalill;.' 
Ihern Oil lllP sail, hne und lI1akill~ 
unolher lllf'USurer! Oi;!!ll t·,·ulualion. 
ThL' U::'t' of this nH'thod \\'iIJ "hol\ 
up pnin " thai may htl\" I'l'ell l1li,,~ed 
durin;! prel'ious ,Iudil':'. or may hI" 
I'omp appan'lll dll" 10 imprll\ f'nwlll" 
Oil lill' poore'S1 arpa", 

On the Plank 1111' pr!' !il'lt'd modifi· 
('alinn" reqllirl'd al'l' oullil eo 1)('10\1: 

.\, On Iht' '< Il11P~. a "moolh jUIl(" 

luft' til lllP fonlard s!'l'ti"ll i" 
I'!'qu ired, 

I\.	 F: 1<'11 ILlig lllt, I L'a.t' -1'('[11.)" II) 
111l' Irailing pd;:re will I'l'dn('(' Ihl' 
pl'l'~!'ur !!radi,'nls, 

C.	 1\ fillel :Iarliu~ a" far f I'\lard 
a::; p"ssihk ~hnllld Ihpll 111' 
add.,cJ. 

1>.	 Fllld, should h,' addpd 10 1111' 
lOll er illlL'I'St'l'lion. 

"..	 The I,,,t II.-ioll of Ih('S(' fillel" afl 
of Ih,' Irailill!! (·d!!!'.- II ill :oer\'(' 
lo JTdll<'e lhe' dra7 sLill furllll'r. 

''-. The u"e of a rounded :,kid I\ill 
I'l'du('(' lhr dra!! of 11ll" 1 II{'r 
"urfat'1' or the ,;od. alld rOLlnd· 
iJ1~ ul IhL' hOtlUIU 1\ ill r,,::,ull 
ill an adrliliollal impro\,pmenl. 

(;.	 'I h,: (,jiminalion of lh,: forward 
-,,('[ion of tIll' til' fins alld 
roundill!! of lh" lip wiIJ :,('rv(' 
tv ::;Illollh "ul till' II1l11 ill Ihi" 
rf'~ioll. 

lites modificalions art' "holl n und 
r1(>,'i!!lluLcri. ill Fi!!ure 5. 

'/,;o allhis li~n,' thr· 1'('1'\ ohvious 
dra~ ilems should lw ~Iiminal('d 
1\ h~;'" po"" i/,Ie , 011 Ihe Plunk tlH'~(' 
un': l'liminut" ,'xlcrllal \lin!! '111 
no" lOll' hooh, e1iminule lip ~dlt,t'ls. 
ill.lall inlernal dnl!! rtI Irln actualors. 
add gap ('ow'r" OJ; 101\ PI' "lIrfu('e:, of 
I·Jt'\'OIl~. and s...al ,'Ir-I~OIl "nd:, Il'ilh fill' 
sll'i 1'''. 

\-Iwn IIH''''' un' IIWel,·' and ailOlh· 
IT "l'I'il~~ of pnforman(',' /Ii;rhl le,;l~ 

an' mudt,. llll'J'(' ,h uld Ill' a l1lar\...('r1 
il1lpnJ\ ('menl ill Jll'rfOrmalll'(' Ihroll~h 

Ill(' pnlin' "Ill'l'r! rall!'!l', 
Th .-,,,I('l!1 of modifi ..alion oul­

lined h('I:" i" ha,,('d on makin!! f'a('h 
"hun!!,' Ih'll i~ mad(, lend [tl\\ urd 
morl' p('rformulll"', rather thun a 
random -"Y;ll'm II hii'll ma \' or 111 a \ 

rr.''';1f;lIlU'd 1111 \ ",1/ f'1;gt') 
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