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SUMMARY

The Fairchild Fljght Analyzer is a stationary, grolud
based camera which records 58 spaced images ofa tracked
aircrafi on a glass slide of 2.8 cm wid*r (9 nthcs). It has a
15.24 cm (6 nrch) Metrogon Recomaissance lens widl a

fieldof vicwof 93'.Onefixcdbackgromdisrecordcd.Thc
time of every spaced €xposure is showr on each jmate
with all accu racy of one millisecond.

F-orsailplanecalibrationthebackgroundshor dnrdude
features drat deline dr length of d€ surveyed course
above which the glider flies and to providc a iruc horizon-

By r.l.sing a Mann Comparaior to measure thc altiLude

lost as shown .n the glass slide 
'rnd 

comparing this io the
indicated lentfi of the course, the L/D ratio for each
constant speed run can be forurd. Thc glider's ground
speed is foud by course i€ngth divided by elapsed time.

ln theglider, a sepalatc camela records $e airspeed to
establish how steadily ii hdica ies during each test run. By
conducting the testsinfairweather,neard.rwr, and usnrg
Llcviccs to record ambient air movement it should bc
possible to obtain resulis which arc accurate an.l \vhich
become permanent records.

INTRODUCTION

As theperformameof sailpJaneshasapproached a glide
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slope of less dlan onc dcgree below t]le horizontal, the
influence of very minor con\c.tion jn the atmosphcrc,
errors of airspeed calibration, timing ofaltitudc loss and
accuracy of altimeters bec.nncs a la rg!r part of ihe effort io

discriminaie bcti,{een sailplanes.
Considera situationrLhre sailplanc A hasan I-lD = 60

and B an I-lD = 100. The difference in points ofI-/D is 40.
Tre reduction u1 angle below dr holirontal is lust 22.8
minutes ofarc. To discrinr inate betR'een L/ Ds of 60 and 6l
becomes a daunting .'lullenge, espLrially if some of the
cumulatrve aspects of the pres€nt tcchniques ofmeasure
m(lrt arc considered: accuracy of time measurc by
sLopwatch, acclrracy and constancy of ailspeed,
whi.'h ls the L facbr of L /D. Accu racy of sink raie
(siop'{atch and altimetea plus obseNation €ffors)
whidr arc drc I) factor of L/D.

T1le desired aliernative would be to cordL,ct the
performance trials under conditions whcre these
knrds of cumulative effors are compensa tcd for or
minimized, ihc cosis of operation are not signifi-
c.tntly increased and cach of drc factors can be
recorded h detail ns a pcmanent re{ord. \4hi1e L\e
mcthods to accomplish these tasks, rvNch wjll be
described in dris papea havc not beer reduced io
practice they do notoffer any unusual problems nor
call for miracles to perform.

The leasi controllable anomaly in any fli8ht
DrcthoLl is nimospheri. convcction. Tlris can be
nr itiga ted b) con.l uciing the trials nca r d arvn in L ir
{ cithcr with very sensitive qurntitativc nrdicators
to permit coffectiorrs to bc a pp lied to the d ata. There
nrust also be drerrnonretc$ io sample loral air temper.l
iurcs, ensuring a stable laps. rlte. ]f Lhc data obtained are
made near the surfacc, blrt avoid g round effect, the.trn(f
sphere.in be closcly nrorlitored. In effe.t, L\c pcrformancc
should no l(DEer bc measured prjmari\'b1 airbornc
ftslrumcnis brit by.1 tround b.1sed spccialized camera.

DEVELOPING THE METHOD

Thcdevelopmentof thispaperwas initiated by a na txral
eveni, notby d:re teclxrica I ana lvses which are jr erred jn
dle prcvious inhoductory paragraplE. Those thor€thts
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carnelater. tnstead, abol( a year ato...
I dreamt thai a sailplane, in which there rvas a bnght

lrdl L l, h ,.r1, *.ll'e lrpl Iut!.Fwordt,*d.,,p,n.hLhrr.
s.ou,rJbr-ed...r " J. \1.,rn\ ewol.he

lrnrrzonr,l .-,er b.Jm. I \Li, rn m\ .leFp I h.F
ah Jr. thJr ll'c.rrtlp of drF ligl'r .h, Jk mJ6eIrdr
dre sailplane would leave on dre fiim, when com
p.rreJ roll,Fh.r t,irrJl J-crd"turn $ould Eivct-h(
rnL'r-|rp of .t" tlid. rJri r in . I ll .,ir LUnd rorb lor
drat one air speccl run.

Some mondls later I cxanliDecl d€ idea and
evaluated parameters to be considered to makc
thai nrid summer'snightdreamavalid method to
permil Jlp d. . urJlL L,,n-lnrr tron ot t-he.r'lpl.,ne.
p,'l"r perlornrdn' e ru\ L. ThN F-ulrpd in .t br i.{
paper. Cn-ih],iin!. SJlfl ,ne rerlormrlc, L rt
C'ound Dased DanuB Featurei-A Proposal.r I
sought i]re advice of persons whom I respect as to
slut lo do wid, dn urforl.,n..udingJu,rph Cen,,
a specialist in rlight conirol at Dryden Flight Test
C€ntcr, Bruce Carmich.1el and T. E. (Ted) Sharp
among otkrs, a of whorn were helptul a]ld cn,
couras,n8.

Mr. Cera uritcd me to submit fic idea to OSTIV and
.tucstiored if the optics would be accurate enough to
discrimnratebetrLeen Blide ratusof 60 and 61,wlich lhad
assumed was p.,ssible. I could not arrwer tlnt optics
question, but I did submit that absh.act ro Dipt. Engr.
Winnied Feifel and to (XiTlV.

Bruce Carmi.'haelsentmc a paper dated 1954by Cilbert

Fkrffman of Mississippi State Collcgd nl which I Ioffm.n
.lescribcd a modclglide. cnrn nrg a lightrnd bchg pho-
iographed lrtern ttertl,r'onorlc filn as it flerv in a dark
ene.l.rLrdibrium nr fr(rrtola camera.Tlxs os€d mLrch the
s.1me systen di.lil h.d dcscribcd in nryabstract/proposal.
i dtnsenta copvofthat(J loffman) paper b Mr.l:eifcl:r,rd
to the OSTn' Se.retari:rt.

IiwasTed Shaip rvhopuirne in iouch wifi anexpert tr
Electro Optics, Mr ltobcrt Woltz, rvho soonlr.d a copy of
ml absiract and whose rssisiancc io me lorms the rnnin
focus of dris papcr, for whi& Iam deeply inlns debt.

fiF,rcs rvhich i l1L, sira tecl myprelininaq'paperfdlol\':

I T:D, HOA 
"NTAL,

l

i,-* --- _ \r,^M

FIGURE 1. (Abstract) path ofillideron film.

FIGUI{E 2. Course forn s0' F.O.V. camera (abstract).



figure I r(presents a prini nn.le froln the film in the
groLmd b.tsc.l camcra, esseitially rs I sa$ it h my "jn

Figure 2isa skct h ofan imatini4 tesifliSlrtof01eso.t
thaiwould pro.lucc an imagc as shoh'n h ligur.: I Thc
timc of day is (lar{n k) nrilimizc conlecilon nn(l lands.
Ih. camera laceswesi. so th.i it looks'ilo$n sui."

|igurc 3 is a srhctn.rtic sketch{)f a prwoscll interualoln

To avoid grolrnd rflecl the sLrilphnc,1)t assuntd sprn
of 28 rn.h:rs (.lll icet) $ il] be nt le.rst tlui 1.r but rx)t
significanily hjgher, abo|e terrain.ri dr, lolv point oi its
s.'vcral corrsta n i ail sl(:cLl runs

Tl€se sp.'cds n,r y , i,rgc lronr 50knr/hr (ll n\t r) kr l{X)
knr/hr,approxl'irntel\'..ttl /l )nr.\. anLl to2llll knr/hr,.rt
thc upper pnrt oj ihc tcst rrngc otr'rspe..l

The times hr travc'rsc dt coursc bv lhc snjlplnnc'
I .rrc: fo.50 knr/Ilr,72 seconds; it 100 [m/hr, ]6

. nd hrt.rl pressu.e ducling k) thc i nstrul] ter Lt, Irltr!1,
ihc lag on tli! st.ttic sidc is likcll iob... orultiplt of

lL' I ,r.r.-, i , r\\v, rl.l ",,.. t,,, ,',.
mum nn,l I5:1 ,rt high speed.

AtL/D Durnnuln of 6l) Lhc altitLrde loss rr I km
is 16.67 rnctcrs (51.67ieet),.rt 15:1 it is (rar.art nn icrs
(218.67irt)

lfdrc !crii.aIanLl horizoni.lpllth ol tllt s.rihlinc
is parillcl to the date rn the l:airchikl cinl(ra, no

secon.ls; dt 200 km/hr, 18 seco|.1s.
t)far, tlLrrLrnrbersare.lLritertrlol.irlc.Tl](: fiNl

sigrxlicnnt.liificuliy apfcars whcn one essrvs h)
ill the corrsc di corrsiant spccll Mr. (lerd rrritcs
lh.iheillrdsitpossiblck)hold aif speedto a I icr)i,
a little less than a 2 knr/hr htxclL rlav i0t Lrc
srUici.'It h) a.hi. \'c thc desxed colstairt specci
pertornr.urc ac.uracy. tlf lhe \'.rri.r,, ia.k)rs th.i

ITICURE 3. (Absrraci) inicrvalonclo {schernii. fieci . t I krot funEc, on. is 1.g in the stuti(

rter.^,r"crrirustraicsac'Lienrechndsmroensur.d,i,rhi- 
'"s".',lli.,.1f;lli::J,l,li.ili;,''j:tll,:iil:lili,l:l'.ll:J:isuc.essiveexposaucsdo not undL yoverexposcand thus lagisacandida['lictori]rilLtl l kr!)i !rri.rLrdr tn.ij,:sprd

obs.ure the earlicr lighi-carrvnrg sailpl.rne nnaScs of note.lbv(;.ra,asiiwo'rl.lbecliffieulrt)"ch.5erhe|;dl.'
Fjgur€ 1.

'ib enl.rge ihe detailed leanrri:s to bc rncasLrred ]

I'.onr tl]ecalllera's giass slid. neSaiivethatholds dr
inr;rtes of Figure l, I proposcd that ilr slide be
prole.ted onhr a screcrr a t abou t the distanci: of I 5
nrtlrs (50 fcr t) and, in tjgure4 as indicatcdby the

L/D = 60 at $i:end of the corrrse
Thc accuracvoilelrses h cameras and LrprojN-

tors rvas a question in my mind as well as in Mr.
(;rfu's mind. It was ihenthatMr. WollTcameh',n!
r, ., u . I l. $ ror, rnr rlut r', t,ph.r.Fl.fl,r
An.lyzer m.rde bt |airchild .n.1 evenhin rd rvllcrc
io lind onel }r dra! salnl: letter to nre hc .lso dc

.,{,r -l r-!,1l,ppu,t.,nds, dr ..,itpL,,F ..lt,F
r.rl.".,ri, r sidrl D D,Flrnn,.b.\, tlrJtsr'l

.,r i:': ... L,/-:o -.
:.-'-- . ,'; j

,r''-o rl!\l 'rrrr(orr Ir'l"r shi r':"1''"" ttcunl+..\t.,u -L,oirrrer .Larhr.r,r,rJ&r,. r/,ro., .r
L r,rr L Fr.I re, rr.r1t rt. r

'lrrrorrrrt-h, llr;l.l \ 'l\.,er ']' "-
h lurpdp- r,Lirtstl, l,rnLldI'h.r,,B|rlL I,

strurlent, ii is .pp roprLrtL'to rc! ic!v the size of dle sLrg.r on o'l - irr'l lrrl!.,r" ..l r.l,i.lrl., ....r . I,
ulr.r,'1r. tro...pr. !r', r,,l.rl.rl.F.r".lt.,,,,n.',lrr d..,r",r Lr. ll,. ,. rru ir.. .., .r , tr;..,,

specd is quickr.nil sinrpler.
hr the cvent th.rt tllerc is .r irr{)bl.r)r rvith h.nJing tho

.'.lu rh, '.,\.r.r-l|1,1".,, r . ,.,,..,i...i1 .

dd ncor lhe control
|r ihc elcnt th.rt there is i t roblcn \\'iilr l(ilLljnS tllr

. rr. I i1.'..,.1 rIi{l'tl,t1..r.,r,r _\,. .II
.levice on dlc conhol .olumn of the t] pe use.l to stc.rdt

trial, .s well ns odrer piramcters, to i'nsurt tha! lhe
calibraibn \a'ill ref lcct re;rlity.

As shorvn in figurcs 1 d 2, dre sur!cyed course rl'as
chosen to bc 1 kilonreicr (3280 Ieet or 0.62 I nr ilcs) in length,
$'ififixcd lights on posts markhg thcstarLand theer of
rl',uur'p.rr.. |.. th. ,1,,1 .i.nrrplr.r .,,.,1.,.
lnou n h,.'h,hli\h rh, h., L/. rtrl.l:h,',,
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roooOFFSET=

FIGURE5. Schematic of calibraiion course.

b ocularcandhand heldcameras.Noiethatd]cairspeed
nrdicabr nccds primarily to show that the airspee.l has
been.on-stant. noi ncccssarily accurate, for the d uration of
each rui. Irriction and "stictjon" is nccessarily elimnrtcd
l^\.. rtr,,| - I-, ur.,' rhr.,r. r,,n.l! p,'n". 8.,t.\' l'.'r,,, r

tlr r,ell oJ u.eJ I, r in p,u\ e.,rr.pFF(r., {r-tJL \lI J,, ly-
. .of lhe I d,' l, ld cJn,eru n,JgF-w:tl, r! .pp! I lo rl,F rin,
in.lications will prove tl]e ground-spe€d, point to-poinr.

'Ihc tcrhnique for aclnevnrg tlle speed for t}c tcs! rlrn
$,i11 probably re.tuire fie glidcr beng held bclorv r1rc
larget spe€d (for thc tcst rLul) r\4nle nt a considerablc
.listance before one cntcN the course. Hc, or she, l\'i]l
gcntly nrcrease airspeed until t]€ approximatc desired
valLrc is accurately aid steaclily held on ihe insh-umen|

llpcncling on the teD ain in the vicjnity of the ailport
nea. whe.e theL/D to aircpeed trials rvili rakc ptace;rhe
l., JriJr uf t' e I .Ircl-i ,I I lirl t An".\,/cr i. d, t, , n'Jl"o b)
lr "r.r.,L.lh rlrt.u,.. nr"".r.tpr '...r'lc ".. t.d llLe
ccn Ler line of the cancra field of;icw shou ld be horizonra I

anclnormal tot]lesun cved course and atiLs mi.:tpoini.-ihe
1 km course length is rssumecl b bc nominal.i)bicciivc
lens of ihe canrra should br about 500 meters (ta'4O feei)
d istance from thc sun'et€cl I kn course lne. Tlrc fon u lae
fol lhe location of thc c;mera frorn ihc course is sho$'n in
irigure 5, wHch.tssumes 90" fi€]d ofview.

To erlsure that tlle operaiiols are properly rcrorcled, a
select crew on the ground near tire iesi cours€ is rLrtun ed.
One of those persons, lcated somewhat beyond, but in
line with ihe start of or errd of the coursc, should be
equipp.d with a suitable vidco cnmera so that hc can
r,r,,rd.rr .l .ovprrn dr.rr tln ..,r pl.Ire flFw o,r,. tly. bu\.
ll" lm lr,p Lsirlr;rr r, , r r,.p-, H- w'rr'c ir u I.,

VALUME XVI, NO. 4

2Tnr 9Qo
?

HORIZONIA)>{

neously record the actions of i€ficred ballooN or whar
e\, r fc, hrre. Jlund ... orrr.e \eF ir dr. Jr ,E Jir n, { c
meftt duilg the rur

In vicw of the f.rct th.tallbui theiighcst speed opera,
tions rvould take pL:rcc withoui the need ro start each t(:st
.uronihccou$eataltihrdesabove300 metcrs (1000 feet),
it is important that ihe lasi clcmeni of drc icst course bc
, l,*c lu.,t. orur rlr'.,- rrr'.,rpd r..rr I it rr.l,r.reJ I lLmr.
r. r"dl rLr rw.) LL I.rrmd)l-,,r.tur.I)dF.'1Lrni..,.
to acconplish the r ultiple lalllrches of the sailplnle by
wl\l,.Tl, .1. h ,l'rr rJ-r,r't, 'u.tp.t-..1.. lL r prtu,^r
-r,l \ i nt.rgE of LUdu"rnH.orreLtj,,.\ tir ilit l

DESCRIPTIVE DETAII-SI OF THE IAIRCHILD
FLIGHT ANALYZI]I{, MODEL TDF4-044

nrplJrr.l. l rgl'l tu,.,1),,,r ",,.,r.Fr.,wrhJti'LJg, .. p.'re L lr.l, h hl,1,.,-.,Lri,.,{'t.,1'lrrrp.-ror,,r,t,)
cm(9nrchcs) atthe local (fiLn) plane. Thelelrsisa Mctf ogon
R".orr,.i .r,., l\r, (.r1 ,t....l-nttl,or ..l.lrrr.o
urlr I ll, '-..,r.lrlrg.. lrd, ,r. r.Fd li ll. t. , s

rr.n,(.ir.,,l! r t.{,.,. lhe _t.,*.t,t,. . .,n.p.r,-
,rrrl.,ir i h .hll,Fn -.'.,,,,. ..ror Il..urrrirrrrr.it:
across dr Slass plate, driven by a tracknrt evcpiecc iha!
rota ics on a verti..rl axis mounted abovc drccanrera. The
eycpiccc js binocular. To cnslrre its snDodr opent'on
whilc hackinS aircraft, the handles are considerabty ex
tcnded and are Iitted \\'ith llcn!y lea.l rvei8his ai thcir
extremitnrs. I lolding the .rircraii in the crosshairs is not
dlfficult.

Locaicd inrnre.L,ltely infrontolihcslot ln the opaque
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cuilainareshutterswhichexpose thesensitizccl glassslide
aiintenals equalio the widdr of the slot.

The resultir€ record i5 a lrue, undistoried graph of the
obsen'ed nightpa thai a constant sca le showins the tracked
alrcraft posilion against a fixed background ;nd the rela

shutter exactly 5ynch(r1 jzcLl, electricallv driven.
Determining the scale of thc rccorLi uses ihe teometuic

rFldl:ur, hFlh,rlr'l! .lFl.,'. oi lhp l,t rl.,n,l\,,Fr tn,r,
th."uneled(.ur.cJId tlFI.\,. l nrth,,'th, lcn. llrrre
distance is 500 nreiers (1640 leet) and fic focal lcnllth is

152.4 nrJn, dre scalc is 152.,t/
a)0,000 = 1/3281. A sailplane
with a tusclasc lcn,lth of I
meiers would 

'rppcar 
as 2.,1;l

nnn on ihe3.93 mrn slide ele

E.lch analyzer is suplticd
wiih ta ocerti f icntescertif,hg
its lcns pc.forDr.rnce. Tl]eexaci
f{rcal l(ngth is stamped onto
the nameplate, accordingly,
lensesarenotinterchangcablc.
This attcntion to deta il perm iis
calibrations accuratc io 0.005
mnr (0.0002 inch). riFre 6 il-
lLrstratesatypicalsec nof an
nnagincd sailplane being
hnckcd as registcrcd on the
glassplak sliLlc. In rendintthe
timc, the firstc:tigltjs seconds,
ihe sccord is tendN ot a sec
ond, thc third is 1/100ths ofa
second and theblip (abovc) is
drousandd$. Thc light mark
jrg dre end of drc coursc anLl
estabtishing drc horizonial rcf-

tive time as shown by Figure 6.
Because tlle eqrdpment was designed to be used in

locations distant from conventional electrical power
soulces, it is providcd with a power pack ofsixbattencs of

Figurc 7 shows offset d istances, rnhundreds offcct, wiih
F.O.V. = 70" for various horizontal and v€rtical locaiions
fot model IV, FDIJA 0.14 orfDFB-ti41. The full sizescene

6vdtseach.ltrequiresnoelabo
rate timing cable hook up and
cnn be casily adapted to record
compatible inaster time. It has
its own battery powered pre-

The trigger acnon ofdre oscil-
lating shuttcr is autornaiic.
Whenthe iraversingmovenent
equals thewidth ofthe exposed
strip (slot in SLe curtanl) of 3.93
mn (tiiscanbe alteredby slight
dcsign changes) an instanta-
neous contaci is made with a
solenoid to aclivateiheshutter.
At d1e same time, a timing de-
vice attackd to dre hackinB
mechani-srn is plrt in ljne with
dr sirip to be exposed so dut
tinrc image is projected onh)
t]1e base oI drc strip of exposcd
Iilmplate thouUh an auxjliary
lens. The time of exposure is 1 /
5000 second for the time ollly
and 1/2500 second for the
iracked aircraft. This is accon-
plished by using a dual speed

: ,i i ri',i i ,; i
!Ol
qao

FtG U RE 6. Seclion of Fairchild FLight Analyzer Slide.

i ,: : ,:z o1

HoRTtoNTAL covfRAGE oFENiRE rELD: .459xorrs.ro ri^*c.
HOR ZONIAL COVEAAC{ OF S]NGL! 5TFIP :

VERiICAL COVEMG€ ABOV!OPTI:AL^XIs'59

E
E

B

6

t

603
q

st

FIGURE 7. Vertical and horizontal distanc-es recorded at varving offsei distances,
mod'i. ll,l A0rlorlDl B0-ll,-0 f,Fldolliph
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width photographed by a sintle optical framc at 500
meiers (right edgc) is in feet.

Iiispossiblc tocorrelate, pojitby poini, the n$hrment
,,' dUlt-ofrl,e"d,lplai-e . i,r,run,c,,t pJnclb) d rddro Lnl
b' acrn tlre JrrcrJH and $e,,uiput pulic of the flrtlrt
anaiyzer. ln dris way totallag canbe determnrcd the
airbome nas h-uments. More imporiantly, ftis camcra can,
by sighung on a hoizon or equivalent reference point or
datum, establish any chanSe of pitc\ rol or ya\^', during
therundo$ n lJlF, ,'Lr+.srr.l-.,rrncir i- ur urepo-+.-ron
of RobertWoltzlssociatcs. Flgure 8 compares ft eFairdrild

I,IGURE 8. Comparison of Fair.hild
Cinetheodolite images.

AMBTENTCONDITIONS

The foregoing has des.ribcLl sone tru1y accurate equip
ment.Itisnow appropriate to examine the ambientcn! ts

ronment to try io find compatible accurate ncans lo
mcasure variatio$ from siill a ir conditions. ln the prcscni
tccluiques, using sailplane bone instruments only, a
measured, stablc lapsc rate h ihcearly hours of the day is
considered adequate. When carefully done, Bikle ;'$'as

able to have almost all of the poinis he
measured fall directly ono a snooth cuNe
for the Polar l'lots of sailpldts with ap
proximate 35 io I L/D max. Dick johnson's
tests6 are nodcls of care, yet the "s'iooth
curve" is a linc through closc clusters of
points, espec'ally now that L / D nDx is in the
60 to 1 ranile.It is possible that the clusters
are primanly duc to cr.ani motiorrs of the
atmospfu reand that, forthe fl ightanalyzer,
one must address dns problem area wiLh
innovariveihn*ing.

It is wcll-known that the aimosphere is
neverstill, orstjil forlongisirperiods of time,
but the hours near dawri ll1 fairwead€r are
Iorown to be the ,nost quiescent. It is not
possibletopredictwhat elocalconditions
willbeevena fcw minuFs h the future, so
dre iiming of any onc fl iilht down lhecourse
carlllot be choscn for opiimun conditions.
Accordnrgly, chance plays a part in dns
conccnirakrd linre-ind place testscere.

Ilighi Analyzer and

lllght Analyzer with a cinedreodolite.
Mr. Wo1? nr forms me ftat a flight anal)rzer (surplus) in

an "as is condition" would cost on the order of $5,txn.00.
It could be made a\-ailable for checkoui and needed reftlr-
bishinil nr abont two weeks. Since there are
rnorc dun one lrlnts at ihis source ajld since
nejdler Fai.rchild nor its successors carryfli8ht
analyzcrs in their invenio4/ spare parts
would bc obtanrcd by cannjbalizing the
spares. I have been able to locaic a photG
graph of the unit. figure 9 gives its dimcn-
sion, ligrre 10 is the photograph ofa Model
IV Lmit.

l'hispapcr assumes the use of d1e Model
IV inshlment, with93'field ofview. How
ever, the Model VI, wi$ 42" field ofvlew will
perform as well. The only difference would
be the distance of dle camera lens from the
course ljne which is detennined by:

l/2cours€ length = iaJlf.O.V.usrd / 2.

Mr. Wolzand personsof his acquajntaNe
haveuscd uhc Fairchild FlithtAnalyzerand
Mann Comparator so inJormation of ihe op-
€ration of $ese instruments is immediately available-

Emulsions al]d processing noted (dated abou t 1962) are:
Eastman Kodak Tri X-B plates (non-mattc) using Dl9
developer. Usnrg only a closet with running wabr nr the
field, results rvere available in 30 minutes, approximaiely,

VOLUMEXVI,NO.4

FIGURE 9. A rough depiciion ofa rairchild Flighi Analy^r.

Only practical expericnce and thc a id ofspecialists in the
tielcl of nreasuring adolescert zephyrs will defnrc the
proper meftods for irrstrumcrrting thc .oursc, so tlut
conertions due to observed air motiorrs can be appln:d to

INFRT IAI MA55ES

L5r,rf5FT)

the photographc data with some degre€ of confidence.
One muststa.tsomewhere, however, an l itisproposed

that the sailplane be equipped with a sensitive outside air
iemperature fiermopile located where it does not ad.l to
tlte aerodlnamjc drag of dre gliderand lvllich is col.r(ltcd

fTAR SMOO-ts TRACK NG7qit /



rcduction of aerodynamic
draS see drc advanta8e of "nn-
proving thc brccd" but the
qLlestionrc'nains notodyhow
to do itbutllow to prove it.It
isprobablethatthedayforLhc
flrght analyzer is hcre, tha t ihjs
kind of intense accuncv will
bc requ ired to extend thc hn'
iis of sailplanc desitn.

Whcdu the Fai rchild Flighi
Afflyzer will bc.illed upon
to establish an rra of closeh
controlled perf onnancc test
ing h ihe luture is still k) b.r
decided, but ihanks to a
clrea& the opporhuity ;urd
privilege to learn abortitand
to preseni ihis pnper to vorr
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i"r Iemp,.rdrure rlse due lo,I'.peed d" ordy b. de.rred
Tl,i" u ill e.tabGh a re:rv,,Jblp Lap.e rate a.{n*d by Lhe
a;craft . Th,s shornd be ptrotogru'pnea

AlonS &, .ourse hne there, uuld be three o ou' yJced
hFlium-filied tov bJlioo'\ hthen-d w, rh irrings long o lou6h
(or t}le baJJoons are werglrtcd ) .o $Jt the\ dre bd rely Jble
io supportth€ tethers. Tkse now are essentiaUy identified
p.rlc.ls of the JLmo\pherc. By ob-en hts ,urd gptiine
d , 'und-bJ.eJ \ ideo r.ru, d,oi them d- dresl,o.r fl,e-ovFi
dlem one can visualize widl some confidence the move
nFnl. fho riTon td Ll) and d, rwn prim.rr rl) ro' thr.rir un thF
."urse al Llre ir\lanl il i5 bem8 flown. ( \-q,.rn cdlil.rnre
.u.h teLhered balloon" for hornon!.rl .rir mo\emenl b\
measurinS tlte angte made by the tcther to vertical int;

No doubt there are other methods, such as obs€rving
rising smoke,but it i5 not the intent ofthis paper to go mor;
deeply into this detail subject. It is clear that performance
measurement is approaching an esimate where itbecomes
, rrudble ". to irs vJhdjb At I D o0 | 0o(,o/, dre
,..l\.lnldgeofT /l).. olt 0o1"')i,still Lo7"o Arrhi-rime
-u, h nu;be'. lo0, ol I dre of intere-t to -dilplJnp ru, Int
prl.L.trhoput LheirdollJr. Jnd $errrepurrhons Ulto Lheir
. ompetitiun-. Tho.e of u- who sd\ or ,rd\ Jn.e- in the
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