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The last few years have shown that pilots of hang
gliders and paraglide$ have freed themselvcs f.om
soarin8 marely above slopes or ridges. They have colr-
quered thelowlandsand thermalson theircross-coun-
tr_v fli8hts as new bu t cqual partncrc in the a irspace. The
11umber of thcrmals, however, has not irlcreascd. Glider
pilots will have to gct used tosharinS the same thermal
with new and slow.rr Fartn€rs. It is quite obvious that
problems will arise from this fact. And, whenev€r we
w,int to solvr. ruch pr,'blems rn J pJrtncrship, eJch
pJrlner mucl bolh hc wrlling rnLt be rbl" k, put I)rm.clf
inthepositionoflhe
otheroneandtofacc
the prcblem as the

t rm goints to dr-
vide ihc problem in
two. The firstpart is
that it is in fact pos-
sible to thcrmal to-
gether,ilrspiteofthe
extreme differences
ofouraircratL ifcach
Prrtncr is willing to
Jo so. The second
part investigJ tes
whnt pilols should
consider, when thcy
cnter and leave r
thermal, or when
they iry to find its

one fact, how-
ever,isquiteclear.It
is not€nough to stick
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to the common rule Number 1 of keepinB the same
rolary dir.! rion when wc thermnl lo8.ther. Tod'.crease
th| risk or m id.r ir colli.iuns. lct uc try asruleNumbcr2,
to keep our relativeposition tooneanotherwhcn Soing
amuld in a thermal. You may ask, "Does it work?"
Paraglielers, hang gliders and glidcrs should strive for
flying around thc same center of a thermal at approx!
matcly ih€ same angular vel{,city. Thus the relative
position to each other would remain constant.

Another proble'n mu5t be clarified: Is it possible to
keep a sufficientdistancefronl oncanotherwl1cn wefl y

at the same anguldr
velocity? The box
shows thc correl-
iti'rns i11 a stationarv
circle at the bank ri.
Formula 1 gives thc
angular \.elocity w
and fornllrln 2 the ra-
dius r of thc circle.
Both quantitics de-
pendonlyonthetrim
speed \.o and thc
bankQ,ifwesimplify
and assume ihat the
lift coefficient re"
mainsunchanS€d,no
mattcr whetherwe fly
a circle {)r straiSht

F;eld I of Figure 1

shows the tim€ for a
comDlctrcirclcT=2
n/wovcr th( brnko.
Field II shows the ra-
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FIGUREl. Circle tinre T (Field 1) an.l circle r..tius. (Field2) over thc
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dius r of the circle.
Standard glid€rc
(sD,rn=15m;\o=
qd t," rt'), t,ung
gliders (span =
iOm; vo = 40 km/

(vo = 20 lm/h L

basisformy calcu-
lations.

Let us iry a first
erample. The hang
glider is circling
;ith a bank of a=
14'.I akes T = 28

the circl€ ofradius
r=50m.Ifthepilot
oftheSlidcrwants
to Iiyaccording to
rule 2, if he wants
io complete his
circle in 28 sec. to,
hehas to fly witha
bankofq=31'
(Field I) and a ra'
diusofl20m(Field
II). lhe pilot of the
paraSlider joins
thc 28 sec. circle

7' and a radius of
25m.

Figure 2 shows
thc flight silhouettes of th€ borderlin€ cases with the
minimumand maximumbanks showninFigure 1, that
is the longesi and shortest time for a complete circle. The
diagrams are truc to scale, i! ith three paragliders, three
hang gliders and three glidcrs which arc all thcrmaling
at the same altitude.

These closc distances in Figure 2b b€twe€n the aircraft
which circle with high bar1k, a.e not safe. The hang
gliderpilots have to assume that thc gliderpilots have
nevcr flown a hang glider and thus do not know its
characteristics, especially its tendency of leaving its
flithtpath unintentiomlly h bumpy thermals. Never-
theless, the glid€r pilot, like the others, does ]lave the
right io 8et a safe place in the thermal, r'hether it is
turbulcnt or not. It follows that we should seriously
keep to flat banks in circles of about 36 sec. For hang
glider pilots, a bank oi 11' may seem unreasonable.
IIowe\-er, with a bank of 30" hc wolrld force 60' on the
gliderpilotwho wants to stick to rule 2, and this would
mean a foolish continual acceleration of 29.

I believe that tlueeparaSliders and three hanS gliders
on the inside circles and three gliders on the outside
circle are the maximum wecould demand ofourselves,
when we thcrmal at the same altitude, presupposing the
radii are sufficient and the banks are fiat cllough. And
"samealtitude"meansanalloweddiff€renc€of 150,n.
Competitjon pilots may laugh this off; they have to
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accept narrower
and more crowded
gaggles but pilots
whodocross-coun-
try flights just for
tun do not have to.

Ever if €ach pilot
in the thermal sticks
w€Il to the sug-
gested rules, thc
matter remains
more than tluillinS.
AccordinS to the
structure of the ther
mal, paragliders
and hang gliders
may climb faster or
slower than the
gliders in the out-
sidecircle.Thecom-
plete affairrequires
caution, constant
visual contactand a
perfect control of
the aircraft. Every
pilot who has to
concenirate too
muchonconholling
his aircraft, should
load the risk of cir
cling with a beSin
ner neiiher on him-
selfnorontheother
pilots.

lvhenever the pi
lot ofahanS 8lide. or a paragliclcrcoInes across a glider
tunintwith bank of45'ormore,hecan assume that the
thermal israthernarrow and thatitis notsafe to€nterit.
Glide on and look for another updraft. I cannot at all
accept the argument that you night possibly have lo
land if you do not catch this thcrmal.

The hang glider pilot's yicw upwards to the sides is
limited by the wing of his aircraft.If we fly side by side,
theglidercauotbeseen any more,assoorlas it is flying
about 35m above the hanS glider. This is true rvithboth
e\lremesorlrgurp'witl' I -1l).e..,rnJ f l\.'y n,e
\rtuJlion impr ove..:l wecir. lp!\ illr Jlllre.l po-rtron-,J.
can be seen in liBure 2.

Lctusnow discuss th€ methods of enieringorleavnlt
a thermal in wh ich aircra ft are already circling. A glider
pilot i'ho approaches a group of hang gliders does not
have many problems. He approaches on a targential
coursewhichleads toaclearlybiSgerradius than thatof
thc hang gliders. Thenheadoptshisbankand rad jus,so
thathecan kccp the angularvelocity of thehang gliders.

It is quite clcar that it is more complicated, when a

paraglider or a hang glicler wanis to joh a thermal in
which gliders arc alrcady circling. The simplestway to
do fiatlsrvhen hcarrives at a different altitudei a 50m
is roi overdone. You may suddenly climb or fall whe11

on thc bordcr of a thermal.
When hang gliders are goxrS to cnter lhe glidcrs'
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IIGURE 2. Flitjht siLhouette true to sale ivfth ihre pamgliders, hdg8tiderc and gtidc,B each, in a comlron rhemll

2a. withflatbanksaiT= 35 se.onds per .ir.tc
2b with steep banks at T = I 8 seconcls pcr ci.cle

r=33rn
e =22,

.rr.le.,l.1pp!,'\rmrtel) ihc.,rm.rllrtuJF th, drfreren.e
bclhpen rlr.cpccd ol b.,llr Jir.rJfr r- crit:.,r1 it.,lf. Ir
more tlun tlrree gliders arecjrcling togethcr,lung glid-
cr. .ho.,U nor tryrou,,tprlhFAtiJ,r,,,ft ledt.,lt;but
'!vaituniil theyhave climbed. Evenif ihercare only rlrree
of them or less, thc hang tlider pilot, whetherhe likcs it
or not, has to sp€ed up in order to cross thcir outside
circle. An.l I guess,70 km/h is better ihan 60 km/h.
Otherwise, the hang glider pilot ptays "GranLlpa ai
green iraffic lishts" and jams th€ traffic. That he has to
cross shorily aficr the slider nr front of him and far
before the ncxt one goe;without saying.

lh .prtp ot thc\.precJulion.. rlF l,JIS 8l,der pilot
,hould onlv d.rrc to, ro.s theorrt.rdccrn le,wh' n lr-.rn
be surc thai tle parurcr in ihe gljder is on his guard. In
ihis situation, a constant visual contact sa!cs lives. Ii
wouldbeboth unfairand ftrtal topush.way the circlhs
p!rt.,Fr r,, n, hr. .oLrr,e. hr, ir.l rrr mrrr.i rny ,r.r-rr i
nrrneuver\ Jccordrng tu rrr triih. I Lrles

\\rl,er ll,, FJIA AlrJpr hr..u.,p*rullv, r,,-.Ld tlre
course of the tlider;, he has tojoin the circic of theother
atmosi two hang glicters at the same altitude. This task
i. n.l lcs. d(m.i'ld rR. Adopt rhp b.rnk. .pcud rnd
rrdiU- ol your prr tner5 buld,' itcr'('rull).

llre e\trerne d rrtcrencc in -peed beiw,in f.'r,8lider
.rrdSlrJermJl,* itimpo-srbler,r' lh( l.,r mcrto, ro".the
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circle of the latter:t the same altitudc. The paraglider
rnevilrbl) hr.lu wJrt ,rnd, ntprdt d dritFrcrtJ.ritudp.
Flowever, thc paraglider can enter a thennalurg Broup
of hdnBglidc,..-fpl\ rt h,,lo,*itlilerhehJnB;lid;,
whi. lr enter. .: ,.r..r.rg gruup ot glid, rs..s oe.,ibed

If thehangglider wants to leavehis insidc circle, this
mancuver, if it is hevitable, can only be donc with
utmostcautionand accor.ling tothe rul€s for enteringa
thermal: speed up and .ross th€ coursc of the oihers
shortly aftcra Blider.It goes without saying ihat, when
.pecdi .S up I\p l,rs ro|ly Jlpni.on lowlrdl r\guints!rn

AU thc rules nrentioned so far onlv achieve their
purno-e, ir ed.l,p.l.,r n.e.,n., mo.r di- ipl,n, d mdMc,.
And L.J. h nrloL lrr" 1,, - . rlrJl or \l uns hi- olvn . ir. lp
recklesslv, it beconres impossiblc b circla together safcly
Tlr'til, i fhd rg , rhFfi,'.,1 1,.,- l., J,, erl ll,Jthe"loI-
' Jn n,n b, m.,.t;r rn hi-.,s n lR,u,c.lrd ldve rb!o.ut.
rLrle. We have to live with thc facf that the compleic
gro!p climbs worsc thrn the sirgle pilot.oLrld.

Think it ovcrcarefully and checkstricily during sev
eral circles, if the intended shift of the circlc really
increas€s your and your partners' climbing rate, nnd
thus i. rer-on rblc D,'n,,i r,'rget thJt )ou mrneu\er
mrtht for.e the glid' r- .r tlre oLt.rde crft e tu.lirnb



worse.Ifyou really decide to shiftyour circle th€n do it
gradually and with complete concentration on your
prrtner\. Aflerall, you hdve rmposcd on them a reorSa-
irizrtion ol their circles. Thi' lates trme and demJnds
caution and attentiven€ss.

W€ all know that $ere are tlvo ways of finding the
center ofa thermal or ofkeeping the climbing rate at its
best. Some of us turn more steeply when they find
decreasing climbing ratesi others flatt€nthe turnwhen
r}ley find increasing climbinS rJter. ln J c', 'wded lher
mal we.rn m.rke use on-tv of the second vJ ant. Il i5
easier for all to understand and, thercfore,less danger-
ous. Anditavoidsa stall, oneof the gr€atestsinsagainst
sJfetv, when we fly toeether in a thermal.

In i crowded thermai,;t is ertremely d.rnserou. if q e
try lo(limbov€rerchother. lt will nol di.lurb thc hJnS
gl;dersor the parJgliders ii a Bliderclimbs fd-Ler. How-
ever, it becomes extremely dangerous, if hang tljders
and paragliders climb over their partners. The latter
have to make way, because they are climbing mor€
slowly. They will get into desperate difficulties, since
they rnc! rt.,bly gel inlo lhecour"e or lheSlider-out.ide.
wl,pn thcy male way ror Lhose who rre "l,mbi,,B fdrl, r
inside. This dangerous situa tion ca tr only be avoided by
utmost discipline. Here we hav€ to Sive up a little
personJl rdvanraSe in far or ol 'afeq rg"in.

lct us now sum up the es-enti.il rules wc oughl lo
follow, when we enter or leav€ a group ofparagliders,

hang gliders and gliders th€rmaling together:
approach on a tangential course

-paragliders should nevercross course of gliders. Th€y
must enter at least 50m above orbelow.
For hang glider pilotsl

speed up to 60-70 km/h and make visual contact
crosscourse ofgliders shortly after a Slider
adopt speed and bank to commonangular velo{ity as

soonasyou hav€ reached the inside circle
avoid leavinS the inside circle at the same altitude

- better do not shift position; if you camot avoid it,
reduce bank clearly when climbing {ates increase

do not try to climb over others.
If we refl ect uponwhathasbeen written in this paper,

wewill find thatwehave talked much aboutconsidcr-
ation, about the renmciation of little personal advan-
tages and about partnership. I have done that because I
a,nconvinced thatourproblem-to enable paraSliders,
hangglid€rs and gliders to circle safely together in the
same thermal cannot be solved without this tunda-
m€ntal attitude.

Ir thc tc.hnical development ofparagliders and hang
gliders continues, the dif f erence h speed betlvecn thesc
aircraftand gliderswjll keepondecrcasing. Comewhat
may:ifboth sidesare full of good inientions,wewill get
along well with €ach other when circlinS bSether in a
th€rmal, even if the airspace of the gliders becones
constantly smallcr.


