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GLIOE II{TRIX AND FT\AL GLII]! DI1VICI
bv

l)eder llortenson
Iludson, Qucl)ec, cantlda

Prcscnt.d at the \\i 0srIv consress
Ir.alslalx, Iinland, 19 76

l,lhcrr exxminirg a .unl)er of rerfor rncc
l is.L l -l,.f . rorr.i.. r/
'rGl.lDf IIAiRIX range and finrl gLide dcvicci',
1 noticed a sinilarjly bet een thc polars,
which uay lc used to axoid the nccessitl of a
corL'pl.te polar in thc trcparation of the lay
out for the MacCreridr spce.l ring-

fiCur. I sho s thc folars for three very
different s!ilt1an.s, I26, SllK and 

^s 
Nl2

The t.rgents A, a1l going thn 6 krots
on thc onlinate scxle, are seen to touch.11
thrcc tolfis !t a foirlt hcrc t]re "fotar si k"
is closc to 4 knots, a similarity urrr.Ldn t.

According to thc ucil ]inoi r grafhical
Iiethod, thc forNard stccds corrcslondine to
In6' o6'rto,r ".".. 1.1', r''1rr ...

!'her1 thc !ariolr.tcr is in.licating 10 klrots,
(1 knots plus 6 linots).

.!,s a further delronstnti on of thc con-
vcntional proccdurc, tanSent N illustrates
thar the fi gLrre 70 knots should rfpear on thc
sfeed ring of llie AS-1i12 at ! toint on the
lal iontctcr !calc rcading:l.I lnots.

'lhe otiject of the follohing is to shou
t|at thc not.d sin'itaritt nahes sense aDd
then to d.v.Iop. fornula hy hich the
MacCready sj,.cd ring iiey be laid odt, r'i1h
sufficier( acctr.rcl, usirg onll thc folloNing
!o slccd valL'es ! r'cLatively crsill obtained
, li . . ,1 | lLl

'- Krs

Thc spccJ at rihicli thc sinli is

\ Thc st)ccd, in air wlth ro verti..Ll
notion, at Nhlch the sailpldre is
sinknrg :1 ]inots or 400 ffrn or

filure : shor'5 an efl)itrary trolar !'ith
the adot)ted d.sigritions indicatcd. Ior a

!iven sail0laLrc, t|. ljft l. ir)d t|e geoinctr)-
ar. assuned to trc (nstant,ltence:

figurc L. Ir.rfo.nancc t)ola.s lor I 26,
a d AS-ill2 s ai I ptanes.
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high spceds, the asfect ratio effccl

cu I'c I(rl-(tcJ "ith 8oo.l il,,' \i,:1iI.or ;
hencc, for thc high speed paft of thc polar,
C! is ncJr'1I constiLrt , thus:

tt Crt ll l.t
i.- l \'' r l, .( l-r .t .t o3

s-;\v l. r\-. $hcre s rs \inlir'B
c n...1

Ihis e(lu:rtion acs..it cs trr. potar 1'or ar
iraginrry sr; lplanc hajing in infinite aspcct
ratio and .n jnfinitcly Nidc laminilr buclct,
:rr,!l q rll ,E... , ly'.., lorr.J .,r irL
ljjgurc l. It hlts tlrc sa'ne r.ing loadinS ind
hiSh spocd .lrag cocfficjcnt rs thc t-ea1 sail

l:or the prcsent purlose, thc variation
of tlc slopc ol the l)olu is nDrc usclul than
thc polir it$cl f. ly visurl coirlnrison, it
is c.sil) sem that thc rerl t)ol!r, at rll
connor sink spoeds, slo?cs lcss thxn the ima-
tinary dotied onc.

'lhc equirtioo for the variation of thc
slopc = sl of t\c .lotled polu is:

.iv -sl=L5x3 xv2
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l:igure 2. ,\n arbil.rarv perfornunce polar.

{hich lc:rds to thc

l-
.3

'1o ect thc inlornatio
ring, rc rNllitly thc slole
pold ing s1)ecd, tl lrs :

si = sl x ! = k5 x I x

I nse rting tl)c sintina
in this lonnulx, !1., find:

si =i x4 - 12knots

(onfari ng this Nith thc
lroD, lri!1,.e l, .rnd thc visu:rl
thc rc lat i onshi p bclueen thc
th. rcul polrrs in FiBurc 2,

'lhis far, the forftrllr is
1|e ; .rgi ary saitp.Iane, but
esscnt i.rl Icaturcs rnd neol]s
ficd 1o conforn to rcrlity, i
the lollowinS tho conditions:

specd of ,t knots

findins, l0 knots
obscrvrt i on oI

but to -nc odi-
fo I 1ou ing

v4 l'5
cl = 1r Lh.n \' = \'

si=10\thenV=v4

si = 2.5rt5

k5
l0

2.5 r v42': v4?'5

" rt;-- \,,) * (v Vm) x!
4

H
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The sought lorDmlil thcn loohs like tl)is:
l(l ' (\ - \ I ^ \\t 1\l \il

lo sinplif) the I'se oI thc fo.mula, it
is bcst to makc a litrte tabtc. I \,orlied it
out for the thlec sailtlanes, 126, SIi( a d
AS lil:, .nd fo. co prrison tl,e last colunn of
the threc tables sho{s thc figures lound
using tIc conventional mclhod.

Ihe fo|rula is farticularl! usefut in
c.rsc's tr4rer no nicasLlred polar is avxilrblc,
for cx.rJn!le, for one or fev-of-J kind home,
|uilts, brt I say, since the inform?rion uscd
in tlie lo.n'rlr is dcrived lrom flight tesls
with a frrticul.r sai lpl ane-instrument co -
Lrinxtion, thrt tl)c forhula has some advantagc
ovcr thc conventioDal ncthod elcn whcn a f,ood
polar is av.ilablc.

Obviousty, good IDeasurcd nolars ue still
required to obLain ranSc and final glid. in

Close scrLrtin) of th. r\S tlil: tolar nak.s
it llprrent that for it and sinilar higL as-
t.ct ration ships, it mrl b. better 1o Lrse 1t
instcad of t(J ir the forDola.

Thjs is !1so in aBrecinent sith thc find
in! of l: for thc inagin..). sailplanc.
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