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l.OINTRODUCTION
Thc use of tr phob start jJl soarjng contests inplacc oln

start tate isbecomnlg the norm snrce it greatly snnpljfies
d1e ground opcraiions and reduces the number ofSroruld
personnel required. u also enhan.es safelt- by a ownlg
largesepar.iionsbetwe€n Lhe siarttocaiiurs of thevarn)us
classes, and allows a silent start. This t)'pe start is presently
in conxnon use h Furope for both pure saihlane and
auxiliary-powered sailplane soaring contests and should
be in use jn the U.S. nr the nexi venr or t1vo. A principal
impedim€nthas bccn the lack of adequate on-board sys
tens fiat record the timc ofthe startphoto and thc start
altitudc to the necessary iiming.rccuracy.
2.0 SYSTEM REQUIREMENTS

Listed below are
$c requirements on
a fljght vc ficalion
system b sadsry the
basi. con tcst requirc-

tude during fli8ht;

. Si plc svnchromzii8 (,fon+oirdclockwirhcon

. Faseofuse forboilr piloiarld conhst oflic ials,

. Safcgrarcls atailasi chcatDl& and,

. Small, rugsed, and rdiable.

Auriliary powered sailplanes imposc dre foilowtng ad,
d jtional requircmcnts on the irlighi verjf icatun sys!cm For
use nr arlxiliaa porvered sdilp la ne contests and ro.lloi{

auxiliary powered sail-
planes b flyhcontests
l{ id,n(Dpoiveredn1jl-

. MaxxrrLlmaltitudcof
pre startengnleopera

. Drrration of.rngjne
op(ll?tion durnrg tnskt

. Time of .i.h
ttnrpoht photo, and,

. TiDreof initialengnrc
opu ation druin8 t.rsk.

3.0 SYSTEM DE-
SCRIPTION

An nr k Sraied svstenr
bascd on the XYLON
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tunrpoini pho

photo timhg;

utudcatlimeol

rl(;URE l. Photo ofdurl crmer! nrotorglider sy\rem showing cmretu.ahles
dd engine oper!lion scn$ r,,d.rble.
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!lCUIt[ 2. Annot.,te.] llight rccord iap. shor!ing the
rc.ording fornui fi)r the v.rioL,s.vcnls.

FIGURE 3. ll.rft)graph rlith.ov.r renio! ed shcn!ing
.ontrol pancl, r..or.l lipe, .fd b.ticrirs

digital barograph, furctbning as a fli8ht rccorcler, com,
bincd withnlodified,Ii\ed foctls,35m,T,data-backcanreras
has been developed which providcs drc n.ccssary photos
(startboard, stirt, and trrrnpoiflts) alongwith ftc altitl(le
nnd the time of drer cvcnls to oncsccond accuracy.Italso
provnles a barogam of e complctc fli8ht to verify com-
pliance with an altitude colastranrt.

lror usc in an auxiliary polrered sailplane, it srnses and
rdordsbo!l1the time of each englre usc and the dLrration
ofcach cngine run to nn acclrracy of onc sccond.

T]rebnrograph is iutomaticallv started h'iih the taking
of drc siirt-board phoio, thLLs elimhrftrg tlle problen of
forgetiing to start the b.rrograph. Thc systcm protects
aga inst cheatin8 by rLrordin8 any discoftrectofa.imera
or theengine sensor aftcr L\c slat boar.l pbtolras bcu
taken.In additbn, singlc turrctjon cables nlld conncclori
are employed to allorv easy verifica tion llut no additional
wircs and switchs ll.1v€ been included. An outputcon-
mction is nrclLrded to provide startancl tumpointsignals
!o a fliglrt computcr. Thc svstcm mavbe configurcd $'ith
.ithcr single or dual carncr.s ind barograpl$. Iigxre l
sho{sa.lual cdrur r notorglid er systern.

i\ simple, easily-rerd.ble digital prjntout is producc.l
and is ivailable nnm( dii tch n fier t]1e flighi ivi thou i the
usc of n ny ndditnnul c.tu ipment. l-jgure 2 shorvs an anno
tlted flightrcco.d t.petlutsho$ s thcrccordinglormatfor
drerarious c|ents.

lf i .(rrLcst official records dxr Linrc of the st.rrt bo.rrd
phohr, r^ liich starts thebarogfnph cl{rk, ihcn !hestartti e
.!rd the pih i's speec:l c. n be.lc'ternliDe.i im nredii tely after
d1c flighi ivithoutw.liting for the Llcvcloprng and reading
ofthelil .

3.l BAROCRAPII
tir. barograph is an n.lvnnccd \ (rsior ol the XYL()N

BAR 350 .ligit.rl p, nrting barcgradi that lls bccn in use
sinc.'1985arlLl isacceptedby dteSS , NAA,.nd lrAl f(,r
.rll rc.ord fl ights. It ernpl( )),s a solid stnte pressure scnsol
u rl,, L"'.,1l,n.pcr.,h ...{r,.l,urf-ot r...rr.r.,
.(ntroller, quartzcrystal tinring, nn.l.rsm,rll.iigitrl f rin!cr
(s.\r Fj gure3). Inhr.1 l;ttcriesorsnllpl.drep(Mernraybe
Lrscd .\ sepnrate corxrech)r and catte is Lrsed for cach
.imcr., extenal power, engine sensor nnd thc fliSht
co rl1p Lrtc'r for ers\' sysiL'm verltic.rtnr (s.:e lrigurel).

Tle nltih c is mcasu.e.l evea sr.o d and pr!1ied at
oLle rnnrut.r;rt(nals nlong rvith thc clapscd time. A h\;o
nir.rl, i r, rJ.,l r,,) r'-,F1.. l,,l \',ll r|o.,n.,'iTrn,
and/or mnirnun o.curring durnrt the (nc nlnrutc inter
v.rl is also prnrk.l, and irlcntified by n + or, . Thc nchr,ll
pressure nltirud. is printed on the fljght ..:corLl t.pe be
cdusc cach instrumrnt'! .alibralion ls lrt its sofhvarc.
Clamcm ev.nts d.e rcco cd with a onc sccond timjnt

Arlxiliary porvcrcd snilpl.r c errgine operaiion is indi,
cated by. d c lcctor wlxch serlses thc clcctric fieldaround
ihe spnrk plug wirc. No dirc.i come.tnlr to thc cnSinc
.'.'1 .l \ 'r'r'' ,q.rrr .1 r.i il,Fr, r. ' ,1,6r -. ,

lrdkati(,l rvith. (indlt1illlrlg pr(4ntl.i. ltun tinres are

voLUh,'tE xv



ITICURI4. Closc up ofbarographcnsc sholv'rg connec
torports fo. canreras, e,rgine se.sor, exter^DlporLer, trn.l

recorded 1o thc ncarcst scronLl and drc drgnt siart and
stop arc sho$,n witlin dre minute inte^'al in wlnch thev

Technical data is presented in Table L

3.2CAMERA
Thc crmcra is a n<xlified version o f lhe Llhinolr Au k) ( I I-,

.r sjDplc, rcliabl{,35 nun,.lata bnck.nmeri. It is fixcLl
focLrs, with a 35 mn/f.1.5 lers dncl h,rs motorizcd filnl
Lr.nsfort widl automatic film ndvancc ind srvii.lr iLnti-
ak d rclvnrd. Ck!..k time in hours.n.l nrinutcs is r.cord.d
,'r.i.hfri e A n externi l slviidr /.onnc. tor nlo.lult Lus

been.ddccl to provide ih. shutier signnl to thebircgratlr
(se€ rigurcs5 and at.

Techn'ca I da ia is pr.sented h T.ble TT.

4.OSYSTEM OPERA'I'ION
Ii is vcry snnple .rnd sirajgh t fonva rL1 !o use ihc systcnr.

Th. nrspcction ol tir systenr insiallatdl by a c{micst
officialtoverifythnttherearerr)cxtr. wir.sorswitchesnr
dr ststc'm car be acco'rplishcd r:asily and quiclly bt'
causceach crble all.l co rctoris singlc flnrctiolr. As lvith
aj]vbarotraph, an airpl.nc flight or an altihrde .h.rr$er
tcsi is l.'cessary to lerjb ihe ilti[rdc accuracy. A stop
watch $'ill quickly verif,v the tinre.ccLrrary.

Prior to the flighi ihebaroSriph powarris tunrd.'rand
thealtiiude is s€i to the ficlll cl.!.iion. Thc cont-^st official
then jniiials the.ecord tape and sr:als the barogr.lph. Ihe

TIAROCRAPH TbCHNTC L D TA

Aarogram Form DiSitnl pnnknrl on a l l/2inchltarnpaF.tapc(-l2inchcsoftalx lx r hltrrr of flitht).
A]tltude RanBe - 0lo 35,Un ll. (0 to 10,01f,1n1.)

Altitud€ Measuement Intewal One second.

Altitude Recording Int€rval Onc or two minDtcs. lnkrmcdiaLc mxrrum and/or minimum also

Altitud€ ltecor.ling Accuracy 1 10 ft. (1 5m.)

Start of Flight RccordinS Manual or by start t{ard photo.

Record ldentiJication Barogr:rph scrial nunrtry pnnlcd at the Ltgrnning of oach ruord
Msimum Re.ording Time 12 hours dt 1 min. prht intcrval (.apacjty {)i thc tak('up spool)

Tape Supplycapacity l8 hours

Power Four AA alkali nc ba t trrics- (7 to l5 voli cxtcrn r I po wcr option available)

Baftery lile - 20 hours ofopcration lvilh a tomati. protcctiol against low batterics.

Operating Tempertrture Ringe - 0c to r 5{lf (32 T lo ll0T.). I hcnni,l cnck)suro avnilablc for opcration in

cxlrcmc cold.

[vent Recording -Two s{paratecamcra orother cvcnt irlpDLs Altitrdcand timrof tho phob rLrordL{ to
I *{rnd ac.uracy. T{r.ordcd indication ifcamera di{-ollnl\ t(\l.

Flight Computer Interface An olrtPut signnl in the fomr of a switch chsurc (nch tinrc n pholo is takn k)

sjSnal thc fli8ht computs to start thc task or slcp to thc ,rext l(€.
Engine Operation necording (motorglider model only) Tinrc of l.'d(h tngine opcra tion r(1ordGl to thc

ncarcst mmuto,duration to tho ncarcjt:{\:ond. RccordGl indication if s€nsor jsdis(on.(ted

Sealina Fl(rtronjc and t.t)n'"cntional wirr and l.'ad

Size 5.1 Xq.5 X l5.9crn.

W€ight V'7 g.

TABLE 1.
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FIGURE 5. Camera ( iih swith/connector modul..

camcras arc loadccl with lilnl and fiur, along with d1c
barogrnph. arc in{talled in llre sailplane and tlre cables

wlrcn the stnrt-boird phob is laken" thc bnrograph is
aLrtomalicallystarLod. Th cnorems lvill rccord thcofficinl
contcst time shown or a larSebi ttery-f{)wered cl(':k, with
a swc\cp-se$nd h:ud, mountld on tlrc start k)ard (s(!
Figure 7). This is the zcro refc'rcn.e timc for dr flighi
recordinS.

If dre cortest official records dre tinre of thc start boa rd
pholo tlren the start time is onsily calculatcd ivitk)ut
devcloping dr fil'rr ard also eliminatcs the nlrd for drc
piloi k) transmithis stnri iinre k)hisgrould crel^,for relay
io the contest officials. When the film is dcveloped for
vc.ificition oftlrc hnrponrts, thecl(}]k time correspond-
ing to dte startof tho fl ight Nordi\g can be vcrifi€d. Tl€re
isnoneed iodoihodifficulijobof rerdingihc tiDreimprint
on dle film io obtnin the stnri tinrc or to tnkc the multiple
pictures of the contc,st clock to syrchronize the camcra
clock.'Ile timc imprinton drc film provides a rLdurdant
wayofdctennining thestnrt timc,but onlv k) a onemi tlte

5.O.CONCLUSIONS
TIlc nced for a rel iablc system that providcs onc -nrond

timing accurncy for the start photo anLl stnrt altihrdc
measurcment for sonrirg corltcs Ls u tilizlns tlle photo stnrt

FIGURE 5. Closc Lrp of caDrerx srritch/connector
module sholving cable conncckr and conncctor port.

lusbeormetbyduX\tON IntegraicdCamcra BaroBraph
System. The use of a phob $tnrt grcatly simplilies thc

Sro 1d opcrntions and dre number of Sround personncl
r.quired as well as enhan.ing s.1fct' by all(,*.ulg lnr8c
s€paratiolrs bctlveerr sta tt locr tiors of thr various classes.
Th(r nctd to synchronize tk comera cl(rk nnd toread tll!!
time imprhton the film has bcor eliminated. Thc use of
this inteSratcd canrera-barograph s.vstcm for rccord at-
templswould grentlysimplif y thestartand homologation

5.OREFIRFNCFS
McKetlrr), J. D. and Schurmcicr, H. M., 1988, tlarograph

Wi th MaBreticcompnss I l!\lditrg Rc$rd irs,Teclxrical
turru,g, \rol. I2, No.3, July, 1q88.

sr r.rSi8nnourp4 S$(h(rcrr

dr trritut(t dn s,.Lsh( ?7lrrr

TABLE2.
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FIGUIIE 7. Stari b.,ard wiih .lo.k.
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