
]\ .cccnt accidcnt survc) try th. SSA
Srfcty Cornniitt.. (R.1,- t) 5uggcst:i that nis
rnsnetscrient ol landi.! rlitrorches bv gl id.r'ii '. p t 'of glidcr accidc.ts. r\ r.!,iew ot lftroach
rrthoLls trught aD!l us.d t,rd rtready been undcr

r..1,,,1
tx.1 thxs. ol'cv.ry 4tidi!g ftigtrt. I1 .o
su lt.d in tn. fol roLrirg dj s.uss i o , sh ich it
is liopcd !]' improvc, thc ge erat .bility to
rontrol gli!lcr at)l)roa{:hcs. The conc.tt shoutd
bc uselul to porcr pilots, .sp.cixttl khcn 1,r

o l.r , ,-. t . r ^r'iD.luLl{,s, rdvanccs.Jld conctLrdes thc !,ork o1j

slr ol!r!ll\n-!.: o| tll! 4l!i!q!!r
1: ir !tt!!! lo,t \rro]r\.:

'llic .ltidct.rr hrs, l.or many y.a.r, Lrecn
t.ullit rs thc rost infortant sj gt. to.t lorjudgi!t glilcr landilt itl).orchcs. ticvci:t,c-
t,
:jt rrr.tors intcr!icw.i hrs bc.r tLrt,hor({ly',
t.rcl,.:i thc altift:Lcr Dynor. for iudgi.sr )rorcnc. {l1cf. .ll. Yct most inst|,ctors
adrrit ro lilibl ishing f,f ,,i.irirt foint" of a
tiltt.nr by the f,Itincr{rr. L\{. !ccj.lL.nts rt
rcaly ir errly lll77 rrc atrribulcll tu c,,o
ncous ly s.t r lr im.tc rs ..t,... o.. .,.., l.r,. ,,.s
thc liffc.{,r)cc b.lwfcn tn,. trrrlin! t!rtensrnl trafllc patterf5 !hici, nay conf,,sc ihis
$rcelt o1 th.r u5. of thc attiJctcr. Re-
s.rrch l)y thc,Ltrti,or,uofSst pitor5 indicrtcs
" r,. rlr',,r .rt
prtlcn iudgc cnt durirg laldirg lfproal:tj.s
by glid.r pilots r.d l)ow.,r pilots ,s !ett,
.nLl is so t.ught br rny jrstructors. ,r.
.t,),t .: t; \tJ.:lrt (l{cf. 21 , frrl t, s.crion;
5ho!'. tIe ]ncthod of co.trollirLS et id.,r Lrnd
in! ltipr{)rchcs Iy nat.hing v!rious t{rts ot a
frttcrr to st)eclficd A(il, rltit.udc5. It i.

.!t\'rl!hi \tifh. I tu tnrr , .rf tlrT-.
lulr 11. rLJ b).

SAIIJ:R L.\\iIN NGS 1'I]ROI JAl !NI]IRS ] \\DING VI SUAI J],{TTI: R]i,\\(]I TS
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tcrn.d th.re n,'tr.ffic prtt.r.,' rrhitc t..rt.rd
.lfro:1(h p!t t.jrn. t.h!t tr.!tjsc

.1so rccdmclds ttrrt afnroici,es te trLrght
Nith thc fltiin.t.r cofcrcd, but hoLi su.tr r
lltter. is controtlcJ ir lcft as son.!hr1
eth.reai. l.trny iojtructors set ltre rltjJr.tcr at zcro on th. t icld, end ter.h th.ir
studcnts to do so. llis l..cti(. rioutd rc.rto ltir rNa).tho ,sc.r.r', oj ,cturllv r.tf_

1,.t.,...i..1
\o .r| i.r r'| ,. r Lr
9r.8I (rl lil {irJ (11r1 .nd h,s Lr.cn rdr.is
igrinst bI thc Lloard of IJir.rctor:j o1 tlre SSA.

BLlt !e haslcn to . thesi-c thir !e ar.
not telling lio\r to instrrrcL iD rhi5 disc!5
sion, a.d tIc foregoing is prjnrrill tor
ba.tsrou d. Let us considcr thc siortcomings
ol dre allinctcr Jorjut!i.f!tider )1)troach.'i.rrr.t..,
Jr d Lrn lrr . rnrrl rf'r..

l) Thc rltimcr.r nal .ot hrvc treen sct
for thc brroDrt.ic prcssurc rt thL. t in. of
th.- fl ight.

2) Ihe ba.otr.tri. i)rcjsL,re cd chanSc
sig.ilicantl! b.twlien thl) bcrinrin! and .n.t
ol i lolrg fl ilhr.

3) lh.r pilor mav ha!c nrde th. easv
I r'r. r:

r'.ong, cillier t.ro higtt or too to(, Lrhor 5ct
ting to grourd.,lcvarion fa(.ordin! to thc
abo!c riu{l .

.1) r\hc. land ing off ! j rtorl s , thc
ground cievatjon rNtry rot b. knorr, jn shich
casc lhe altimetcr could nol tc rctjed upon,.d ,,,. | ....! ...
fll)is Ltould be a probt.,n in forced txn{tjng5
duc to cnginc laiture ar toiler flrnes, !tsoJ.

5l th. altinEter b.rolxet.r s.at. nr,y re

6) lhc Aal, alriru.l. rrry tr. 15 "s.tred
uled" but the pattern Duy be floNr) too wide
froD thc tandilg trr(:ri turti g th. glidcr iI

l',; or - 1f I 1,,., .,. ,

'. b ,oo .o... LIt.:r., .. 1,,..1.r o l. ... L,. ..,
!eI1 as to c.iusc l,in to ()v{:rstr.df

l3
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7l A pilol, rclli'Lg on il. rttinbrerJ
Day get ir troublc rs a .csu1t of x dclav or
l 

't 
_" . .'

l,uts IirL out of tositjon for sonc lyfe ol
stlnd.rd approrch hc hrs been us.d to making,
!hich is altiiletcr !:onlrorl.d_ lic mi,hi n.r

' ''l of 1,.t. ',, .o, . u'-.
Su.h "d.rallm..t" of rtproa(h tatte s

is a !crI rcal possibilitl. Othcr triffic
nal gct ir thc tll. The llnding arca may bc
. l.,l l. : .. lL't-,, o ii

mal s, as h,1fp.n.d I r!!icrl Il . in the Irterra
tiodai alh!rnpionships i. IL,coslafia scrr.ral
ycrrs ago) rihcn th. pjlot hit a truck thnt
cr,)sscd thc f.rn licld h. tra:i lx ,ling in and
he \'!s k illed. SorLe r.ciJcnts coDc irjr.,r
!\rolding r $irc'or trcc thirt the Dilot had
nol sc.n Lntil thc last Jninute (l{.f. 10).
Son.thiDg .an !o ronA i. th. Alidcr, as whcn
the autho. tas 1rn.liD8 i a fopulated goLl'
course, but the 1)rrrchute trck had slid lic
hind his arn prcvcnting hiin fronr gctLing tlrc
l1!p i.1o the stccl) at)t)turch tositioD. The
chutr' hrd to be nDV.:d, rnd the rpproech rc
vis.d. (itl) tio(i !r.i.g out.

Of course, in po\icrcl ainrLan.,s, tro!id.d
th. crgire is runninB, the pilot can use his
throttlc to givc hjnrsell'rnother ch!ncc, bul
irr , Fl idc. or tow.r prt1.. Irith cngin. out,
the lffrorch ust t). c!rried to a corclusior
cven though th!t corclusion is r cr!sh.

!ut1-.91!,lrs 1l\ !!]tjr i ns \pp to!,:h
ft,-t ttt1]llu I!!!!r jFg.r,c

Rcear!11.:rs of \rhi.h of th. nnnl nctholls
Nc tr.fcr rd usc to nan.ge rnd t.a.| qli.lcr
landirg approx.h.s lrs rerl rs l)otered t)1.n.
forccd taDdingsl , thc v.rtical !ngle rt !4iiclr
thc I)ilot il.rirJ ,,,:.rr c'n th. rrcr l. plans to

..'r,1.,'u
ll..:ices th. runral xt son. angic belo! the
l,ori2on Lih.n hc J'irst gli fs.s i1 fron .far
co in! i. {.on i fligjrt, rnd h. judges his
atfrorch position bI thc.h!Iging rnglc.lur
;ng th. .:ntlr., .ircuit ol thc prlt{-'rD $hat
cv-ar tlilt rilll bc. lhis u5(i of th.: angl. th.

' '. lo" .. , ll 'tprorch conlrlrl is not a ne! jde!. l'il.)1s
' I J.. r- 'i. h ... \''

flying b.gan, and its ure hrs been classically
referr.d 10 ".ense". A rlcar
und!:.standing ol this vLoicd angtc and \'hrt

' trlo. , ': ^ ^r.
Lh ii discuss ion.

Lhe iJer has bcer touch.d o in recent
poirer pilot's manusls. specificaLLy ilrosc
offered to preparc lor the bienDi3t flight

review. BL( the tr€,atncDt of rhe sub.ject has
been indelinitc a^d qurlitati!c. $|i1e I'gurL-
sightjng" the final gliLIe by relcrcnc. to I
nark on the Liindshleld and a loint on the
landi.g ar.a is ucll kroln Iit Nas uscd ro
train ariry pllots in h.liL:ot)ters in thc
1950's), t.crtnent of thc vi. of the nlnwry
lron rhe sid. of thc cockpit is wliar ide riifer

During the folloling discussion o{ thc
so .allcd "!rcDch" fnttenr, $e arc not advo-
(rtiirg that pi1t1..n in trrticular in prcler,
.n(. lo any othcr (thougl, Ll,e r!thor Iikcs
ltJ. Rr1L.r !e usc it as an ex!mt)le, lor
th.) have bccn succcssfully tcaching a|p.orch
.irdg.,n--nt bI it Ior son. )'.rrs.

Thc rrlircnclrr trtte oas l.troducc.l to
th. iiL,lho. drnins a discussio. of atp.orch!..
by !icNed anglc silh Sr ila.nratuck, a rctircd
.o ru ications eDSin.cr of thc City of )ies'
York. Sain is an instructor i. thc !!cAS\
Glidr)r C1uL, l'lling out of Nrlrtsboro, Netr York.
Ile had llo n at a glidcr 5jte in Frarcc lhcrc
the llttern we:i tdg|t hI 1h1s method, and hc
descriired it gcnerelly as follour:

1lle glider crt.rc.l thc fatter sonrcd|ere
in thc downtri !l 1e! .t an :r.glc "ab.\,c tlr.
onsayr! .s ]r. put il , of 2r, degrces. This
.stabl ish.:s ! height ACL cqlal t. on. half
thc distancc out fron tl)c rurtr'ry. (Tre aDgrc
\'hose trn js 0.5 ii 26.s6 dlrgreer lnd it
trould bc f.uitless to try to judgc th. angl.
Liithni ljve or te. p.rcert). l ,e doLinriind
leg !'as lio(n in that position. Obviousiy
the glidcr rust havc cntcrcd the prlt-^r't not

. , . r.r".. ! o po
lion for tj,., first tinr !il1 find rhcnsclvcs
in . pattcrn th.t lry !ell bc hishcr tl.r
rI.y arc us.d to. '\ further fcaturc of thc
"lrrcncll" trttenr is ho$ th.y t.irch the tum
lnto the tr.se leg. lhLry.stal)lish this as
tli. toint, .fter the glider h!s passcd th.
€,nd oI thc runsay doLrn ind and reached .n
inugif!.y line lyirg on the ground 45 dcgrces
f.on thc rur!ry cent.rrline. lj.e Figurc j. At
.nt.y into basc thc lrrcnch tcach apptication
o-i: full \!rojlers, w|jc| are helJ ILrll tlrrouglr
out thc basc a,nl iinal 1e8s- lhe ,uthor ob-
s.rvcs that !'liile holding spoilers fir.il xnd
f,. I ' .r I a. lr-. ,,! I

llyi'rg, it is oLrvious tl,lt ti,e IsLra1 )ncans
.lso are availabl. to adjust for wi d or for
errors of losition that nilrrt be tal<ing rhc
tl.t
'lhe tilot can brcade. or tightclr tlie base
lcg. hc can retract spoitcrs prfii!1ty o.
cntircly, h-A can stip Nith spoiLcrs full orr,
and hc ca turn soon.r or llter than th. ,15
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degrcc "lay" tosition. lvcrt thc 26 degrecs
vicred .rngrc is not sacrcd. once the pilot
hes lerrn.d satisfactory iLrdtmcnt by thc
r"1".. .l ll_ |' " ' "th.t !re clraracteristic to diljfcrert .1ubs,
schoo-ts, or jndj!jdurLs. ll,tt it is cicrrly
better !c!c. to rlloN oncsetf to.lc1a) cor-
re.ting ar u d.rshoot fosilion, since thcrc
is no fir for thrt orrc the glider has gott.D
too lor'. lo c.rrcct for ovcrshootjrg, slil
ping wlrh stoilcrs ful I on rho!1.1 be fully

tl r, .., o flr' .

though uith the !'cD cifcctive dixc brlkcs
su.h !s S.hrediir flats, slipting Nould scldon
s.cn i rc{lui.cnent.

r:i::r5i.r,iI rL^PJrr

l-

FIG. 1

F irf, ,,rru8 Ar'mN

i i\ItL,dinents of thc V i c!'c{l!lEl -.- App ro a(h

l{h!t is this vic ed anglc se havc becn
,iiscussing? $hile (e halc said thrf ili'
"lircnch" tattern flaces thc elider jn th_'
dounUi.d le! 26 degr.r-'s "rbove'r the runwav,
tlicrc js rcalL) do sry a pilot can make .
ncntal .ilsurcnicnl of tIis aDgLe lis sight
linc nakes $ith thc ground. Artd iI he could
.lo that, siopin!, t(irrain in thc !icinitv of
tlrc runr'ly. or ol an area hc is lrnding in
oIf ri.tort !right seriousl) confusc hjs iude
r.n1- Ilo(c\cr, lllcrc is anothcr angl. !hi.h'
bI gcorlctry, lr.s ih. srnc v,rLue Js tlie.ngL.

{Lev.lJ fierd ihis js Llrc a"slc
for.d by the pilot'r 1in. of sight to the
fi.ld con ,in.d uith th:1t to thc horizori 0i|ich
is th. ranc !s along tlte liorizontal I scek
ing r sintle llmc for tlris .nglc of vi.! l).
to! the i,).?:;,.,rrdi:, sc h!ve lorroL!.id from th.l
srr\Jeyor, !nd call it t|c "dil| rd!.le QLrot':s
rr. uscd licrc to disti guish our usc ofrHipI
Iron thxt of rh. survcyor, thich is thc anglc
r n.rgnct ic nccdlc sNings l)cloit the horjzontal.

{e-L\]. :!4&'- gl-!-i/l !l!-l:
'llrc important thing to u.dcrstaDd aboLlt

jiotu iL; r.,iti ot t..t'... lt is a lirtlr-' lik'
looking Lrp r nrroN forli bctroen tL!o roads
Llhitc standinS at the intcrsectioD' rhen tun-
ing thc lrnd o cdge. The importancc of
tl,is "dip" lngl. conot be overstatcd, and we

shrll el!borat. uPon j1.
r\t t)attcm rltitudc, thc pilot's sight-

linc to th. horizon is (jthin one dcgrec ot
r.uLy horjz..ta1.i l'ihrl th. !ilot aclLraltv

I'IG.3

sees Nhen hc viess thc ru uiy lclor thc h()ri
zon is n slr.., b.tseen thc horizon ,nrl th':
run\'ry- The vie\r of this spacc is h'{ thc
"dip" rngLc is proj.c(cd ulo thc retine of
thc evc. (ltef. 7) lhc cye cl1n ferccive dlnir
siors only anSullflyi n.:vcr Lincarly. Ihe
lin-v i agc of this spacc could be trclcrl*n i I

r. . rla.l r., r' \' I l

Figure L. By el.mcntxrv g.onerry itr lncosurc
mcDt n'ill .lways bc the s:lnc Ior any r'glc,

I'IG.2

+.-

l t'
1/,1 ni Lc ,\Cr. 11120 ftJ , rhe rxdius 'f',, 1 rr". I 'l

."'t.,- i",^^,,.,,,.
.+\ - Ll h F!r--c, LND

1&...;"jr+.i;ii:r-

'15
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To vie the fhotograph, Iook at it fron a

djstance so thc eyes arc t ice as far frorn
Ehe page as the length of the arroN lhis
nakes the arrow look the propcr length t'or n

26 degrcc "dip"
dcr. Becaus. of
readers (ilI not
clcarly viewing

anglc, as seen fron the g1j
the snall forr at, sone
bc able to sec the photo



say A, and for any a gte other than A it will
te a diffcrcnt size. It doesn't natter if
rhis vieilcLl :rng1. is that subtended by this
?age hcld bcfore your eycs, or of the world
outside the glidcr. If the viewed sr,r,1r sub-
tcnds a 25 degte. angLc at the eye, it uill
aruays bc projccted the sanc a1:3. ojr the rc
tina. A 12.5 dcgrec angle Nould project n

space on t|c rctina of half thc size, lnd a

50 dcgrce anglc, tvice the sizc for a :5 dc
gree .inglc. And thc inPortant thing about
tl)is is Nhat !. can !1r4.f;::. thc size of thc
f. - | | | e . n;l l \r' \'ll l ''

nore ol this beloN but 1'or thc momcnt, 1et us
ronsidcr the iLrdgcrnent of altitude by ey.
a1one, shourd thc altimctct sccrn to be srong.

LiJnit ations of llinocLrLar \iision
]]4t,rfiie-.ntt-+-.!.19

Larg. distances irc not judg.d stereo
scopicalLy at rll. The oycs are Iess than i
inchcs !pJrt, and this sprcing ls thc base
fo. the binoc,tlar ludg cnt of distancc. At
djstarccs th.t arc large nultiples of the
sprcing of thc eyes, binocular vision l)e.o.s
uscless lor our purposc. Five hurdrcd Icet
is jro.c thar 2000 tines the sl,rcing of thc
cyei and l)cyond th!t, rhe binocul.rr fcature
has ceased to t)e a rcliabLe neasu.ing !n.thoLl.
|ilots do learn to judge thcsc iarge distanc.s
pr.tty successfully provided they.rrc in fani-
liar sunoundingr. This is done not by bino-
cular vision but by co parison o{ the .r/lir

sinilar to seeing the "dit" anglc \ic have al
.eedl djscusscd. If thc farxj tiar objecl is
twicc rs fer a!ry as a likc obj.ct, it looks
|alf as largc - haLf as Ia., tuicc as 1arge.
It is noted but bctjeved not vcry irqrorta t
thJt upon r.noving oncrs glrsses, ilrc size of
tlie vieLled object secns Lo chanee. Rcfer to
I'ig. l

lJhen thc Ilorizon is Obscured

(;oing bacl to the vicscd angle of the
airporL as sccn belos thc norizon, whlt Nc
calIed the i'dip" antIe, thc lilot does not
mcasure this angle in th. .,ir.. lh. incasure-
ment and conparjsons arc nadc lron the visual
r,pu:."r -
These outside sights a.c bcing flashe.l irtcr
nittcntly and very .apidly i to the lir.in
This goes on whilc the h--xd is ssivelinS
(Rcf. sl xlld the cyes rrc flashins slanccs in
cvery djrcction. l:ron this input, cornbincd
!itlr ccrtain se ses fron the innc. car, the
brain estabtishcs a referencc, a concept of

TECHNICAL SOAR]NG, VOL. V, NO. 1

the surrounding .nvironment lhe horizontal
is nredoninant in thls rcfercnce and is hetd
stili, as it ere, in the brain iD the nre

nory, until it is upgraded by sequential
visual inputs. I]\c brainrs concept of the
horizontal has to be continually updated as
the aircraft noves about and across thc ter-
rain. drd th.rlj iaet 1Lt itat. Lc te 1 ris:L!.'
h.tti.ztn Lo .1", tli!. Ixpericnc.d pilots knoN
,lJr r .) n l/ ^ ^, '.,,h .\ '' 01 I

conpletely obscured so long as they h3ve
occasio al vicNs ol lhe tcrrain bclou. lf
the ter.ain is lost fro vie , thcn jt is
o ly a mone t bcfore the filot becomcs dis

'L 
j-1,l" l Jlu' I

ncnts for gujdance. (Note that the \atioral
'Iransportation Salcty Board s"ms of sl)ntial
disorientation as a najor causc of fatal ac-
cid.nts with pilots wlo arc ot insirrnent
t incd. lt oc.urs when grornd and horizon
arc obscurcd, or tlr. horizon is sever.lv obs

Because thc ncasurcnent is nade ir the
braiD, not in theeye, it ls possible for the
pilot to d.tc.ninc th., "dip" angle of the
victrcd Ianding arca .r.tt th.lth hc tt,t'ti:t t,t::

This is thc truc cxplanation of ho\'!i-
lots judge approach f.rttems, lroN tl,cy iust
seen to ino|) if tlrc approach

the altineter is not tellj g hin the truth.
It is th. thing wc havc h.ard cailc.l ''scnsc"

in the judgenc.t of patterns. This
is rot solne nysterious Irsychic tlring that
cmnot bc clearly explaincd. It is sirnpty the
iraking of rncntal comparisons it} faniliat'
vicNcd angtcs that thc pilot Ias alr.ady
ler.red. Lt js a tlLing he has been doing
sincc hc first beg.in to srlk, 1.d hrs .cfincd
as he w.rnt on to bicycljJ'9, plry;lg bali,
driving rnd ult inxtely to flying.

Ne sha1l adnit th.t the 26 degree anglc,
or any \,icNcd "Jip" anglc cannot be judged
pcrfcctly, brlt it r'r bc judgcl. fuftheflore,
it is sorncthing that is i1t thc pilot's call
henevcr he eeds it provided he is ploperly

skilled in its use. This puts it not onl)
lay J]read of an altjtEter tliat ls giving hjn
N.ong irlfornation for ju.lgiDg approachcs, but
it is superjor to solnething he has he.n told

that he docs not Lrn

dcrstand. ,ud understanJjng tlic angle is
the important rh;ng.

Iuni,rg int o Basc a:r-d-!'S_ll.]}!r]_]]ltr!,::

Tl,e.c arc rnany Nays of teaching studcnts
when to tum into tlc basc lea tron the do\'n

17
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winn lcg and (c do not rdvocatc the angte of
vi.u as thc only ncrhod, cvcn though it is
certai ly a rcl iable checl! whc. othcr metho.ls
seem out of hiltcr. Insrruction nertrods ir
5chools ar.: cstxblishcd rhough, and wc are
not trying Lo chlnge them. Rut ttrc tu.1 into
bas. can also lie conrroltcd as in thc ',Frcnch,,
method by a !i.:trcd anStc, catl it thc ,,1ry"
a.glc. lying flrr on tlie grcllnd. ]{cvcrthe
less, it ri'aI be cxsier to sry to tie studeni
sonetning I iliei "tu.n into tr!s. shcn th. cnd
of th. .unwal is half aI to th. tai1," or
"...(lrell lou arc opposite the cnd of the
Iicld,' than to rry Lo cittain ard to t.irch
the 45 degrec or soJre otl,cr tum i angtc o
tl)o groL!rd. But usc ol thc i'dip,' a.gle ir
sliil a \Jcry rcliablc r!ay to guard againsr
bcing too "1ow" trhcJr rhe turn
irlto bes. is D.idc. Th. id.a is atso :idattabLc
to oth.rr alproacl'es than rhc rectangutilr,
such !s th.r spiral , ovalj or circul.r. or
evcn straig|L in. such aptroa.h pattcns
uitl l)e lamitjar to !ilot5 landing outJ and
linishing tong co test linal gtides, as qctl
as aftc. t:issi g tlrougl .ontest fi ish Sates
a.d Jraking the go-rround to land, ottcn in
I' f r " .

L9:,!I]!.B 1rq!c,rry-!sl!!_l1r_-cl:._!,&rle.
'lhe .tuesti;n has bccn askcd Nhethcr the

!.icuod angl. is not ns difficult to judge as
is an rltjtudc (lrcf. 41 . l\hclc the tcrr:rin
of thc landi e placc is unl:aniLinr and rhat
rrcr h!s no particular dclircation of i1:s
bordcrs, then to judgc altitude visurlly cvcn
lry co"rparison witlr fanitiar objects, lNhich
aren't thercl b.conres incffc.tive. \c$ rrng-
lrltl.r llr'A ".
'fexes or Nc$ Ilerico wil l experiencc this prob-
Lcn and seaplanc pilots arc Nell awarc of it.
\ '\'.1_,ly oLr 'o-rr1.crt , \: 'u,nas its liJ ltations. Ilut thc
.rrgl.'of sto.es or veectation on or Dcar tlre
l,r i.,- ,, . 1... \nd . p,^
vidcs . saler Lray to judgc the patteill thar
by att.:npts at visual estinares oI alritude.

Thc vi.wcd anglej to be used, lioNcvcr,
nust be taught and lea ed soDcho . This is
ordinari Ly done unconsci ous 1y and autonat i -
c.r1ly ojthout thc student, or indced the in-
structor, being a are of hoN. It h4pens
thil.r thc stLldent is bcing shoNn a d is prac
ticinS pattcrns ir his early training. But
it actually is possiblc to denonstrarc the
vicwed angle in CroLnd school, and it is easy
to do. It can be teamed thcrc ns a speciliic
quartitativc thing. Doing this helps the
student to undcrstrnd the concept and offers

the nratured pjlot a $ay of sclf-teaching, and
of retieshing his ncnory after a layofl fron
fry ing.

Ilcrc is how it is done. DraN a chalt
lin. on a NaIt at eye lcvel and rhen step
back a dislance cqu.l 1o iric. i1s height
fro'n the floor. You wit I now scc ttre ttoor
junction Nith thc NJll at a 26 degrcc angie
belo$ thc clLalk "horiz.r." If you do this
several t|r.s, trefer.bly Dith a l irie lapsc
1n bctuccn, you $i11 l:ind that you can Nalk
ut to r n'all Fithout thc clralked hori:or and
stop at just about the right flace |or the

' j_ t1..
logous to hos, t1s (e approrch th. lrttentfron a{ar, Ne sec tlc runlay belo! a \risible
horizon, es its 'tliprr rrrglc is .ftroac|ing the
dcsircd:6 degr..s. lhc'UiI)', !nete Nitl bc
less from af.Il, and i cre.ses as wc approach
I. t ' r,. ., r..l !,. u . .. 1€ i

ir thc b:rse 1.g. ,\. excct t.nr in fliqht'!. '! uo i. 
' , '..'1.' r L,

dip angles oI irltcrest draun on it from a
comcr .fd an cdgc. The cdg. of this catd is
sigl,ted froD tlre cockpit to thc hori:oI, and
tIc run$iry "brought in', to sight doNn it)c
1inc. The card is (jiscrrdcd es sooJr !s the
student has tlre idea. 0r ir nly be cerricd
for future rcferonce.

lrc have ljgured rho ,,dip,, angte frorn S

nruticat nites out, to r.irch a I000 foot pat
tcrn, in a i-26 flying at 56 klots agirinst a
2E knot (half the glidc sfeed] hcadwjnd.
(Ircf. (rl rt ould be ibout l0 degrccs. this
,il - .r''rl,rg ... ,t
stable, and the glider nay !el1 arrive with
altitud. to sparc over the 1000 foot pattcm.
If the tjtot etltcrs the fattcrn (oo high, hc
ritl m.rcly fly a "|igg.r| pattcrn by a gutar
rcferences, and wilt ncvcrthel€ss conc out rt

rrg lti l ; 1rg
!'ards the p.trern roo lonj hc wilt be atcr.tc.t
€arly by thc viewed anglc in tiJne ro take
careful action, !hatcvcr jt is.

i,ihen to Use tlre "Dip" Angle in
Landing lUp_rcachcs-

A h. b.', ' t.w., r8
that instructors slot t()achi]rg lihxt.rcr tlic,v
.rc tcacli.! todav and slirlt tcl lirl! studcnts
that the nngle oI vidi is tle o Iy Nay to
judge approachcs, even thoueh sc think it nay
very \,'e11 be. for one thing, this Llou1d be
unsafe fr'on the standpoint of tnc lrr.i"t'i. fat
tem at busy fierds, a d it Jright also be con-
troversial r{ith sorc instructors or cllsh rith
an establishcd curriculu . lJhat !c .lo tropose
is that th. vjevcd angle nethod bc artld':ndjr

t
I

t8
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t

a^d und"litoti and "pt.ti!.i..,.d enough so thc
'l or'rr , - JUL; Jr

prorchcs. Conscious use of tlre idea can oaly
utgrade the trecision.,l landing pattcrns, of
hltever 1yle, thus rcducing accidcnts c.used

bI brd aurroachcs. It (ilt b.: . grclt comfort
uhen the alrinetc'r "looks tunn) " or the rt-
lfoach h.s beer utsel to linow tlrat you hevc a

reliabie riltemative for car)_ing throLlgh the

llo! 1l1c -'!)_ill -\r1src aill'Illg J\,ring
llt. g,:._ :,ltlElll, -L-e_s

At thc start of thc brse leg in thc
'l:r.nch" doNntr'irld p.sition, thc tilot lFig. ll
sc.s thc erd of tl)c rurl!'NI at nearly the 26
dLr!rc. "L.lir'r nngic. As hc flies along thc
bas. lcg in still air, assuming a rcctarguli,r
pattefn. 11,. "dif" . gl. nllst lot become lcss
thaD the gtidc ang1. of thc sailpl:rde, taking
into account th.: effect of sloilcrs and of
t|e irind. The giidc anglc rith spojlers cx
tcndcd, fron table I, js typicall)' 12 to l3
dcgrees; no Nind, and ativ sailllan^q hrrr^
rnorc cfl:cctive di!c hrakcs than do those iD
the t3}1.. itris is apfroxinatclr.' hall' the
I'lrcnch" dowDtr'i d leg "dlp" axglc of 2(i de
grcci. l{ith thc hcadwi d of one-ha1f thc
gljdc ipecd or a iornfonent of it in lhe final
eIide, a situation that doublcs the glidc
anlile, thc tilot Nould be too lo storting
thc iinrl glid. xngLe ol tJ dc-
g1ccs, if he 'i.r)'e to i\o1d spoilcrs ful1 on.
lle should corre.t for this undcrshootiDg sitt-
ltioll lrron|tly by o e of the alrcady disctrssed

TECHNICAL SOARING, VOL. V, NO. I

nlethods. Obvior.rsly, if he had startcd the
hasc 1eg at 26 d.grees "dip" . gr. (see l:ig.
31 , it trou1d not har'Ie stayed at thirt vallc,
but sould halc decrcased duc to losing altj
tude in the basc, a tlring tlte Iilot intcnds
to do. Rctracting st)oilcrs to flrtten the
qiide anslc \'ould be th. leI to the rbolc
untlerslootlrg situation. But, if the sloilers
(ere not alreadl out, it js obvjous that t|cr'
.ould noi he rctr]actcd.
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7. Scicntifi c Encyclopedja, I'Eye,rrVan
Nostrmd, 1938.

8. B. Canis, "Clide lcst Reports,I SchL\'eizer
Aircraft Cory., L9 76.

Nor,r coDsider I headNilrd, in the final
el Je. ol r"li _1.. rlrd" 0 -d. su ' , ad-
!i.J \1lr'q r, E,orr! Pe<J d r'' l

tancc covercd ill a given loss of helght' re-
JU rr1^ l'- Al d'r ro !' r'' "
_r:lt ,,,, , -Lr'rl. o-qJird
leg sith a navigational cotiputer (168 etc )

finding that it rcquircs flying 1.16 times as

f.r as in stilL air. So 2 L + 1.16 L = 3.161,
r.,F r'r '.) rl''.. 1 o\rrq ' .

and fron the abole !e see that Nc are onlv
able to fLy 2.82 L. Subtracting ite find rhat
Ne Noutd undcrshoot by .54 L lle have .rLrcadv
discusscd etins of conpcnsating for such an

ud..o,o. ,.\ Po

ters. ln a h.adsind for lest glide ratj.)
ox.r the Sround, a Sood rule is to xdd half
the Nind specd to thc bi:st glide sl)..d fo.
stjll air (Rcf. 9J, l. :1, 22 arld (Rcf. 61 ,

o. lJ u 'l) I 't 'd lr" r' I''Lt,'n- . o, rr; , r' "i'l .l ':' 1l

thc run a), and the rrFrench" pattc.t sould

NOTI]S

rl fccdback rcceived froD 81idcr insrru.tors
atrout thc |reviousty lrublish.d laPer suSgests
that rdirl, is rDore mc0iugful then.lirgr..rr to
glider !itots itr nu erically dcscribirg the
so ca11ed'rdip" angLc. GLider pilots are aL_

rcad) faniliar Nith ratio in describing L/ll
glide ratios, r'hich is {luite analogous. Ref.r
to I,igure: in thc talcr.

2l l:urther cifcrirrent in tcIIain B'|cre the
lorizon is not visjblc due to bcing obs$rcd
L,t mounlains suSScsls that pilots inay, !ro
babl) do, rcfer vi.ujne anglcs lin th. !erti
car flare) to thc directly sensed 'rl)Iulb liDc'
!ertical instead of to the "conceltual" hori-
zontal, rih ich lras to be mentally deri\rL'd fro

lluch .n anglc ('ould bc scnsed tpittrds
fron this vcrticrl rather tl,.n dorn$tuds froil
Lr. Jo.: ,r.t, tl . ",. ,', ' .I r.
could apfl) (see Not. 1) though thcy \ould be
the tangctrt of the coiPlinctt of t|c so callcd
"dit)" angle. Nc ha\,. said thet this is onlv
r'. ll r-l' I ''d .

. o , q, rl r' , r_ rr'
'' . P r '. ll 'or' "t '
t D'.\ I s, l . ' :f
,'.'.r '' ,! I r'
of thc horjzontrl, tlc hori:on, es thc nost
basic spatial refercnce in aviation.

9. R. Johnson, Anen,.tdn t.d?i .J ltd:ndtook,
chalter 6, SSA.

10. l,]\ Preli inary Accide t Reports, 1974
th.ough 1977.

APPENDIX

trvaiuation of thc Frcnch Pattern
lffr, Ir_e_c,'_,1-.!/ r jfl-

It s.cms irteresting to evaluate the
"frenchr' unbcrs for thc vicN.d angt€s includ
ing the turn-in-to-hasc angl., to see lo\r tley
Nould actualtv !'ork out. Since this portion
of the discussion is soJeLrh!t technical, it is
put in ar rp?endix where it rixy bc disrcgardcd
at the ottion of thc rcader. lli is noted
that these nui'bers rxe rot appropriatc for
poker prane lorced rarldinss.J

l,et us maltc
leg and the firal glide startjn! fron the
downtrjnd leg, at the,15 degree r'layrr!osition
drd the irdip" ansle of 26 desrces. our ima-
ginary tath is som.\rhat hypothetical. Looling
doun fro above, figure 3, the basc end fi ar
lcgs forrn tL{o e.Lual sides of a right lriangle.
'lhcse sides are equ:r1 becaL'se of the 45 de
gree ,n81e, by eleirent3ry gconctrl. Thc line
of sight fron t|e start of the base leg to
tlre erd of the nnsay is thc hyfote.use of th.
rlght triangle. Call th. leneth ol thc base
and firlal legs eadr irl.". Solving bv the l,ytlr
agore:n tlreorern tl'e sightline is l.:11 L, and
tlre tNo le!,s add up to 2 L. l:or sinplicity,
.iisrceard the slant of the right trii.g1e.
Now for a nrolDent consider . flight alo g the
sloping sliShtlinc [thc hypot.nusc] with fuli
spoilers. The elider would no1 glide as
stceply as thc 26 degrce "dip".lielc, because
its elide angtc lron Tabte 1 is 12 degrees,
stoil.rs ful1 out- This is hall the sjghtline
"dif" anCle, so thc glider uould eo twice ns
far rs the length of thc siglrtline. This
Llould bc 2.E2 L. :.loir go bacl to the distancc
it nmst go to gct to the runsay, around ihe
t(o legs, \,hich is 2 L rnd e see that it can
reach the runway end and havc .82 L to sprre
(2. 82 2=. E2J . No havc show that tIe fattcrn
is o.l(. so far. l'his is with no ind a'rd \,ith
full spoileas ap]rlicd.
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