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A VOL LIBRE : The French Free Flight

]",—‘JO EE\T—%T‘;Q news]_etter‘ VOL LIBRE. is an excellent and
‘-w%/wi.@ji_{?\vﬂ:;? eclectic mix of articles { in French

German and English ) , three-views , und

black-and white photographs on all aspects of
Free Flight , from the high tech Fl events
to Peanut Scale .

3355- Rudolf HOBINGER Calling VoL LIBRE a newsletter is
8356- -Sommaire misleading , in a way . A typical issue is
8357- Mini Adder F1H Per Findahl about 60 pages and is printed on the
8358-55- Coordonnées de modéiisies | standard A4 format . Editor André SCHANDEL
Michel Reverauit . s policy seems to be to run anything and
R260.41-62-32 everything about FREE FLIGHT .
Championnat de France Indoor et VoL LIBRE was awarded with the
concours international ORLEANS Special Award AMA (USA) , the Otto Lilienthal
jacques Deicroix . diploma of german Aero Club (Germany ) and
8363-64-65 the Médaille d’Honneur FFAM ( France )

CADOR Micro 28 de Jacgues DELOROIX

~ 2 1 If you are interested in subscribing ,
8366- OpenScale 2000 a BRNO contact Peter BROCKS , 9031 East Paradise
Eugéne CERNY dr. SCOTTSDALE AZ 85260 6888 ( USA ) A
8367- KL 98 F1B de Josef JLIMA year’s subscription ( six issues) 1832 $
8368- BALDRICK F1A Per FINDAHL Please make your check payable to Peter
8369- Lord FLASHHEART F1A Per FINDAHL Brocks
8370C- Images Vol Libre 2 Reader outside USA should contact
8371- BRIG AL 97 de Lee HINES André SCHANDEL , 16 chemin de Beulenwoerth
8372-7374- 67000 Strasbourg Robertsau ( FRANCE ) tel
YELLOW SHARK de J.C BRUN . 03 88 31 30 25 . Subscription is 25 EUROS
8375- TROFEA AGO TORINO FIK or 160 F
8376- 77MS 1999 FIB de Bror EIMAR j
8378 = O 7ETS ¢
8379 - Images VOL LIBRE IN DEUTSCH
8380-81-82 8405- NEUE PROPS ......
VOL LIBRE CO2 de J.M. LESIEUR 8406-07-08-09 -10 |
8383- AN 2000 Nouveau Millénaire R. HLG ...R. HOBINGER Teiliibersetzung,. ]
JOSSIEN 8411- Championnat d’'Europe F1E |
8384-85- 86- KJ 120 SZ HLG 400 8412- Courrier des lecteurs |
Jerzy KACZOREK 8413- Questions........ Téponses i
8387 - COUPE DU MONDE juillet 2000 8414- Nervure d' or 1999 P. de Boer . ‘

8389-90 -91- FLORENCE INDOOR OPEN
INTERNATIONAL CONTEST

8391 - FID de R. LOTZ .
8392-93- P 51 NO_CAL SCALE
8394-95-96-97-98-99

DREAMS and NECESSITIES
8400-01-02-0304-

From SWIFT to JULIET -M. SEGRAVE
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\13 L Wing section
N Y n
a% 1 a Nose radius= 0.75 Upper surface max= 8.25 at 30
§ v Camber max= 5.31 at 37 Max thickness=6.18 at 22 Area= 397

X 0 1.25 |25 5 |75 10 15 20 25
YU |0.769|2.394 | 3.226 | 4.372 | 5.259 | 5.938 | 6.971 | 7.686 | 8.060
YL | 0.769]0.002 | 0.073|0.339 | 0.575|0.794 | 1.210| 1.558 | 1.889

X 30 40 50 60 70 80 90 95 100

_ye b YU | 8.253|8.013 | 7.460 | 6.627 | 5.418 | 4.009 | 2.433 | 1.602 | 0.683
|
|

YL |2.17112.590 | 2.702 | 2.645 | 2.404 | 1.906 | 1.072 | 0.559 | 0.000
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ng L Q ' Tail section
IEQQ' }‘E) Nose radius= 1.0 Upper_sudacemax=6.69 at17
\; , !3 . * N Camber max= 3.35at 17 Max thickness=6.69 at 17 Area= 437
Iy 399 X] 0 [125 |25 5 |75 10 | 15 | 20 | 25
% lg YU | 1.265|2.981|3.959|4.983 | 5.672|6.192 | 6.631 | 6.684 | 6.538
Y % YL | 1.265]0.161 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
RN % X | 30 40 50 60 70 80 90 95 100
N YU |6.321|5.697 | 5.005 | 4.234 | 3.385 | 2.565 | 1.640 | 1.148 | 0.620
_‘\‘VJ YL ] 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
ﬁ- 8357

A SCHANDEY . parPRES. EFEN.
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PALAIS des SPORTS

d’ORLEANS
UA ORLEANS vol libre C.M.

18¢ CONCOURS
INTERNATIONAL
ET <g
CHAMPIONNAT
\ DE FRANCE

PANIEC
FEYINA ESP,




18*CONCOURS INTERNATIONAL +CHAMPIONNAT de FR’ANCE de VOLJ INTERIEUR 2000

Le championnat 2000 constitue vn cru ‘lr\t‘é,_re,s'sar\t mé&me si les

performances restent nécessairement gn deca de calles de Bordeauy
(Havteur disponibe incomparable). Je léverat toul de suile le <
surgl deux semaines avant notre concoyrs. Je mMe suis trouvd convoqué,
devant vne softe de tribonal...0n voulait lg sameadi novs mettred a
‘porte des "sail—e/- hegures installer des éclairages supplémentaire s (ou
plotet des pubs " immobilisant \es deoy lostres centrauy - ‘

le combat epique devalt me permettre d'obtenir pour le samed:
Lhe avtre solution - installation des panneaux au sol eb sertie
repovssge & A%h. J'ay averti par covrrier av meins on Mmembre
Par club et oxpedie 25 horirps Hrés par Michel CAILLAUD. Le dimanch
la salle avail retrouvé son ptat habituel et <on parguet \/‘.I‘ri$\‘cz‘._
Coartains se sont plaints. (justement.. ) quand ils avaignt rste
leurs vols 12 samedi... normal Mais dest souvent plutot vers \QPlagonc}
2t les lustres qulon rate ses vols iol. o

La feville des mesultats est pariante ; sa_d\szn‘/suttz temoighe du nombie
important de classés .. . savd gn FAD malgre (e retour de Ch.HANRIOT
ek l'szxpérismce intergssante da P PAILHE (modele respectant la.
nouvelle !{ormulz ¢t 85 em - 4,2¢ et 06 g pour |'elastique)-

Je notera i (cdharite bign ordonnge.....) | titre de Cldmiznt PERRIV
(Ailgs de bronze a9 et premier concours d'interieur (o 19.12 3 ORLEANS
avec |2 meme TRAPEZE , Mmoing brillant endecembore - Un vral @det!
Laes 14 44 de ?h\'lipPQﬂQAPEAU sont hallucinantes .., sans doute (e N v
Vol plus que Pan?ait, evidemment prm\Qr en ‘unior. Chez les Sent- &
ors  CHAMPION reprend f(a. main,assez pres du debxigme f\nglais i

SN FAD Beginner le pas variable devignt jncon four nablesi lon veot
figurer! Edmond ROCH donng une bonne ¢

; ¢plioue 3 Bob BAILEY . seulement.
43 Aecondes c'ecart _En g4 L encorg ¢t

foulours Bob, qui se permet meme
de se _classer surles 5% 6° yol (pas de vol Ehwonometre (o premiec jour).

perrigre chez les Frahg:ais')c,'czét la debandade des Savoris . DucasSou
2 bien failt de sortir son”modsle

En‘ FaD application de {ancienne \’éngrﬂ;zntat\‘on .. c2Ck @%Pli Ue 2in
partie e faible e%zcﬁ@ - Robeat nous sort deux trdsbeaox vols ...car ot
on it e dratchour dehors of ['intensite do vent sans dubligr vn orain
qui a rafeaich la verrigre ... tous ces eléments ont crée vne atmos heFe
torbulente dans corains coins, 75 vu personnellement con F A4 L happe '3 deux
minutes de (a Lindu vol Par un aeces povrtant condamné 11? :

~Que dire encorg 7 81 (ambiance est ce qoon dit & ORLEANS, cest ausst
Srace & un environngment particulier - Michel 1 un pebit cafe thiarry Tcom -
bich de sandwichgs 1 TaCC\UQ,SlU[h P&ta/ ausourd'huj ? Otht;a, MMenEDE

en quelque so I:‘[:Q apporte sa ognti(les 2, son homeor edale ot si' & cotbo
gpoque le public ne sebopde

: oud et n'acerot pas la torBu lence dang 1

salle 1| es(': hb‘rz ; \e :pede’n% i peut Poos;grﬁas petits cadets en restant

oﬂe-fms (a \szg/a\nba ; Rizn ne pouvait Lot Jaire plus platsir que svcees de

Clement! Resomons avdela de \'am blance ...
Un double pour

Bob av concours inter- vn pour Robert CHAMPION ay
CRAMPIONNAT de FRANCE (avec @ prime ung victoire au concaurs inter)

Conclusion 1 L'intgrieur . | trop meconnu encore dans le vol bz ({8
Olivet,Juil\QbQOOO Cgfi.’)«a,-@u—m: Ao

P robleme.

8361




£/\8°CONCOURS INTERNATIONAL ~PALAIS des SPORTS d’?BNEEPNS.zd.zs_os_Q 000. CHAMPIONNAT 4 FRANCE deVOL d'INTERIEUR Y,

informatipe

MICRO35 CADET /] |PERRIN _ Clement |9940289 | A24 | UAORLEANS WM | £.48 |5.53 | &:32. | 2.14 |5.43 | 3201432514
: 2 |KokEN  Stan 2802529 |A494 | = » 2.0 | 4.2 | 455 | 6.08 z.og 4.09(43.15(2
3 |PINEAU Florian |0003581 | €98 S‘evrcsAnjouw:‘smz 440 |5.59 |420 |2.34 | 318 | 645| 12443 || 4
4 [KABITI Marine |9907234 [ 698 " 318 |4.38 | 447 |6844 | 319 | 6.50(12.31|4
5 |DESSOME Matthign (9907233 | 698 " S.08 | 4.42 | 556 |4.20 [549 |&20(1228|5
6 |CESBRON Samuel 9807095 €98 " 38 |247 [230 g._g_g_ 6.5, | 4.03({4200 |6
7 {LuCAS Romaln |9902882| 698 " 534 |4.37 | 5.08 (556 [543 | 335|445 |3
8 |BOSSE  Anthony |9807096/ €98 ! 444 |523 |552 |A50|2.25 | 4.7 {4415 |8
3 |CLADIERE Nathan' (9903094 (4194 |UAORLEANSVLCM |4.44 | 34T | 450 | 322|508 | 545 |4033 19
% |TIERCELIN Jéfome |0608000|698 [S. A. ™. |39 (427 |=559 558|432 | 4444050 ho
A |GAUTIER Stanisles |9g 02526 (494 [VAORLEANSVLCM |3.10 | 4.01 | 422 BAZ |A.30 | 5.44 (4044 A4
42 |FORTAGE Emilie |0O0S20F|400 |ASCPESSACA (35 | 359 |4:4F |4.33 | 246 |5 9.49 2
A3 |MARILIER Lucas 0002514 | &12. Mac MANDRES |4.24 | 247 |358 | 5,24 | 326 A6 | 9.45 U3
44 | DUBDISGRIa SABLONIERE Kavier| 99 03098 | AS4 |UADRLEANSVIeM (240 | — | — |7.90 |4:00 13,20 #.20 4
45 |vALLl Thomas [9802528 [ 494 " 022 |44 | — - - |T= " |&36 s
A6 |DEBARD Julign 19806375 | 494 L 379 | 207 |146 (455 | 249 | 2.42] 6.04 [46}
A} [HAROUCHE. Bajamin. (9904980 | 612 |MAC MANDRES | — - | = | A45 4.5 3.54 (4%
Vv A% |RAUDIN.  Siaplenie {000254F | 612 » —_ - — |48 171,38 3.46 [18
FICRO 35 JUNIOR A |DRAPEAU Philippe (9103092 | 25F | AZAVIE BRDLE 14,23 |3.28 14414 ] 6.29 | 245 3.24 |21.38 |4
2 |YRONDE clément |9301364 | 422 | Aerospat AWTAINE | 3,42 | 7,14 | 7.07 | 7.38 | 240 | E40 |46.48 |2
3 |BURGOT Lourent |g503005 | 494 |UAORLEANSWLCM. | 2.24 (£,55 | 349 1458 |2.00 |5.2844.94 13
4 |THOMAS Felicien '-9;074‘54 698  |sevies Anjoutadilisme | 3.50 [3.47 | 445 | .20 | 3,50 | 6.58 435,28 |4
5 {RUIZ, cuilleume |98 06723 | 400 A.S.CPESSACA. | 353 350 | 5.01 |£.26 (649 |0.00 (43.15 |S
6 |TouzE  Mathieu [9707452 | 698 sb.vrmn)oum«éiasm,&_o‘g, 4.57 |0.00 |5.35 556 |6,26 4231 |6
7 |GABARD Maxime [9902357| c28 436 |s544 |5.25 |5.0% |5.56 24 17
8 | BERGERARD Adrign 2203097 | 194 | UAGRLEANSVLCM.| 0.68 14.16 [0.00 |€49 X S7 I8
6 | DRONNEAU Jonathan [9802355| 698 | Savies Anjouteddime| 5.00 (5,50 | 2,35 [4.50 |5.57 55 |9
Jo |VILLENFIN Karine [9602440| 642 |MA.C.MANDRES |2.45 [4.35 14.38 14.06 .00, 10.04 |40
M | GASTE lohan 9902885 | 698 S‘évam}%dé\im 5,48 [4.50 [4.44 [2,24 .
42 |CUERON  Samuel  |9204362 494 |UA.ORLEINSVLCM. S 3% 90.00 |00.00 |00.00[00.00
MICRO 35 SENIOR 4 | TIPPER  John Kevin’ —  |GRANDE BRETAGKE| &.11 {4417 | 543 |AT.3F|4852
. 2 | LEFEVER Geoffre —— |GRonDE BRETAGNE| 1.33 | 5.14 | 6.50 1 |43.24
3 | CHAMPION Robert g500706| A02 [CA. TOURANE 143.44 | 44.20 ,%._4%433.4 8.32
4 | POURIAS Fabien |9406725| 638 |sevres AnjouModilime 843 |A3.0 20 | 259 | 951
5 | COGNET GW{F @505403 | 448 | A.C. POLTOU [42.25 14069 [41.5% | 9.18 | 8,38
¢ | FRUGOL) Jean'Francis | 8503490 | 844 M .A.C.MARSEILLE| 4.45 | 832 | F44 | 6.14 |45.50,
F | GROGUENNEC Vincent |9404164 | 698  |StvisAnfouModdime; 7,03 | .05 | 2,59 |A2.50 40.20
8 | PELCROIY Jacques |8500925 A94  {UAOR NSYLCM.| 540 | 7.26 | 9.05 | 452 | 822
9 | MORICEAU Baltand [9405561 | 698 §?§[_@SA_[\'QQ Modelsmel £.35 | 649 | 830 | 333 ] 8.02
i | PAILME.  Pierre  |9404672 | 580 |AdomodAphondBmd] 2,09 | 5,41 | £.24 | 340 | 555
Af | HuANGOC Trung  |8501734 | 400 |ASLPESSACAT| 415 | 0.00 |00.00 | 657 | 4.14
A2 | SORESE lavrent |9707449 | 0347 ExﬁrVi@rdugudwm 549 | 432 | 4,47 | 0.16 | 4.35
A3 | PILLER. Michel |8500942 | 494 |UAOREANSVLCM] AR5 | 563 [00.00 | 3.23 | .43
A4 | BROCHARD s 19205532 | 698 |Seviesnjoutinoimod. | 5,03 | A.35° | 3,35| 3.30 | 3.19
45_| DARROUZES JeanTarpe | 8902005 | 400 ASCPESSAC A. |"348 | 338 | 417 | A.38 2,34
FAD BEGINNER 4 | BAILEY Bob — | ——— |Grandg Bretagne| 7.30 | A3.25 | 00.00 | 4242 |43.20
(F 4 M) 2 | ROCH Edmond | 9504686 |45  |a.AMawcal Lavrent | 825 | 44.28 | A4.34 | 4236 ERES
3 | CHAMPION Robert | 8500706 [402 |C.A. TOURAINE [44.39 | 552 |44.30 | 4220 845
4 | T\PPER John Kevin |———— |—— | Grande Bretagne|00.00 | 00.00 | 0000 | 40.25 | 44.56
5 | HUANGOC Trung |8504134 | 400 |ASCPESSAC A, |40,02 |44.35 | 946 9.00 472
6 | MepiNa  Danmigl ESPAGNE: | 4.34 | 4058 _gg__g_ 5.09 | 4,04 |
7 | CARLES Maurice [8501654 | 333 | A, C.LANDES | .20 | 856 |40.08 | 4.14 | 459 |
8 ( JONES Geoffrey } e | e Grande Bretagne|00.00 00.00{00.00| 8.00| 227
2 | YRONDE Franco"j 8504768 | 422 |AwrospatialeAqitdine] 8.20] 3.00 2.04; #52 (428
f Grande Bratagne| 7,26 | 8.35|00.60 |00.00 (00.00

LEFEVER Gufffrey |
MARILIER L(Jcasﬁ 0002544 |
NERAUDEAU Francis {9203651

DARROUZES J.Pierrz (89202005
DUCASSOU  francois |96 04256
MARILIER Thiert 9009365
PAILME  Pierme 94 04672
FORTAGE Bruna }0004496

MAC MANDRES | B.04 | 7.27| 645 |3.50| 502
A.C. PONTOIS |4.77 | F.07 | 219 {653 | 4.04
AS.C.PESSAC A {00.00 | 7.49 A4

A.C.LANDES 2.4

41
MA.C. MANDRES | 455 | 4,5
AA. AlphonseBemaud | 4.49 | 3. 14,
A4 Alphorseenavd | 3. 40 | 5,55 {00.00 | 0,22 [2.3%

=
(o
o
()}
<
o
o
FSN
AN

‘ 8362 HANRIOT 0003353| 299  |MroMod.C.duFinistere j07. . )
B PAILRE. ' Plare  19404672{ 580 |rA.Alphonsefonad[03.02 0849 [07.33 |02.0
Marci & fous ceux qui e sont deplaces, merci avx J’aunq,s quiont'su nous a'def, 5 ceux qi ont SU. ne pasexagerer. ¢'sralt bien.
Essaygrdevenir l'an procham mame si 1es Champlonnats sonfannonces & Bordeayx ! B

612,
426
400
333
612
580
400
BAILEY ©&db T [Grande Bralagne [00.00 [00.00 [00.00 [4.33 [44.14
LEFEVER Geofbrey — |GrandeBringne 02,33 {00:23 (4343 [7.92 4152
JONES  Geofbre T |crandg Bretagne |00.00 [00.00 {0000 |3.24 |125€
TIPPER  JohnKavin —_ |erandg Bretagne [02.25 [00.00 |00.00 |42,24 141.49 |06, ;
MEDINA  Daniel — ESPAGNE  [03.17 0653 42,40 | 07.2F | OR41- .
DUCASSOV Frangois |9604256 | 333 | A.C. LANDES 04.04 (00,00 {0000 |05.00 |0948 (09,28 [18.46 |4
YRONDE Francois 8501768422 Abrospaﬁal«Aqdrte‘mp_gAg 06.30 107,23 109.43 {09.01 |07.26 {47.55 |2
PELCROIX Jacgues |8500925 | 434 U.A.ORLEANS WM 02,18 108.54 |02.20 |06.07 |08.35 102.40 |47.29 |3
FRUGOL] Jeanfrancis |85 03490 | 844 | M.A.C.MARSEILIE|06,27 [07.41 {00.00 06572 109,15 41347 |4
SORESE  lavrent |27 07449 | 34F |Epaviersdusdl g_sggz 03,52 107.04 |05, 06.52. 108.20 |[416.47 |5
MORICEAU Betrand | 9405564 | 698 | savies AnjovHoddil 06,4 06.46 |04,53 |07.33 0245 [08.00 (45,33 |6
ROCH Edmond | 9501686 | 415 | A.AMarcel Lavrpent|04,40 | 2.06 O0.00LQQ%% 244 P58 |43,00 |7
CARLES Maurice |8504654|333 |a.c.LANDES p4.58 |01 04:47 [02.24 |0343 [04.4¢ |12.41 |8
NERAUDEA) francis |9203651 | 426 |4.c. poNTOIS [00.00 0810 |00.00 03.24 0256 |03.04-[44.31 |9
POURIAS  Fabigh |9406725]| 698 |SavsAnjwModdime04.26 |04,58 04,54 |00:00 {00.00 |00.00 | 02:49 Lo
A | cHAMPION Robert |8500706 | A02 | CA-TOURAINE J44. 46 |24.27 [02.0%. 56 12812 |A7F.55 [56.08 |4
2 | BAILEY  Bob — | —— |Grandg Bretagne [§4.32 (0742 40.42.'%%.33 22.58149.03 142.01
3 | MEDINA Daniel |[— | | ESPAGNE 50 (03,04 |47.26 [42.46 |08.45 04,04 130.26
4 | FRUGOLI Jeanfwmnds {8503490| 844 | M.A.C, MARSEILE 4429 104.30 |43.51 105.25 100.00 (28,20
5 09,48 [02.51
6 A
Z

2
01.45
COGNET quf 8505403/ 448 | A.c.PoIToY |04.46|00.00
Choistophe 07.59
03
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CADOR micro 35 de vol d'inteér édr; ( DELCROIX J;acques)

L_;/z Plan/ Po\’tz vn certain nombre d'ir\d‘ccaﬁons

’Dczrnoo‘nt“g. Volre. CADOR entre dans one boite en carton 36x14 x4cm.

A.’\lnSx il ne s?\o\ra pas de c\qorm&l\ﬂeh durant ses périodes
ackivite . ’D'autrz Pad'\;zs Poss,\bil\tsas de reolaogs sont multipkzs_

L'abhsence de derive est compensepar e dicdre des exirenmitds du

Stabilg .

Lo centrage ne Qfgvre pac encore surle \E;n .90% }memah‘@ vne
bonne valeur. A notet C\USZ_JO/ l‘églag’e a’Q\L’e acilite par je taccolr-
cissement de (a povtrearriere (par l'arrigre)de 30 m,

Je vovdrais surtout parler de \'e_xpério.hcsz aue 3'&3 vecUe avec
mes CADOR. . Lo preanigr a montre ses possibilites dans un gym-

nase de banlieue ov il a Q?:g%t\)é szs premiers Yols (avant biensur
d'endresser lg plan) - Devxizgme sortie lors d'une demonstration
£Zn para\lélz avec u;z\qu s \lrmambrfls du RQMCO(modG\QS C\QCfl‘?‘qUQi
rado guidés) - on'" n’arr*Angz'jama‘\s ses mod&les dans de telles cireons.
-tances - clest’\2 meillgor moyen de s'entralner de (es prendte en maiv;
de prendrg con_Qienc_sz; dans gzs modsies .

Tz devais percher mon premier CADOR. lors de demonstpations
Kaites dans la salle d'Vurermont & (' eccasion d'vne o¥ih'on sor les

Maquettes (avssi bign de vigilles bagnolzs' de be.tszauxlo\q ch&tzaux,ou\do
Lezrmes...avee animauvx do mszs‘C\‘qUQLS)~ ‘e second Jour mon minitrapeze

du SALON de & porte deVersailles devalt e rejoindre. Il reste & attendre
QU quelques neons grillent rapidement pour que. recupere ces med.
2tes (infroducton d'un engin approprid) . d®

Das \z (endemain la decision clatt Prl‘ssz : U me fallait en rebsire
on (pour (& rencontre vol &' interieor, delbut Joina ROMORANTIND -

A Romo.dans ung mase éc(u‘iv;é deo Sanngéux de basKet dgrideauy
transversavX les qualites decelzes dans (e n%se conlirmaiont

Je plials juste le bout. releve exterieur av viraoe enle décrodhant |
d' on cable  c/ost cg n° 2 bien gn main que jz decidals de {&‘iroi
participer saux Championnats de FRANCE. pour wontrera mes
cadets er yuniors {inter8tde colte evolution . Ty allais tres
progressivement |2 premier Jour_un pzyu moins \e szcond (perche

A 4.52) avant de realiser e vol presque parfait pour c:z"po‘\ds fourd "
L par rapport avx meilleu rs] de 4,4%Fg.

Je ng vous raconte pas la jovissance d'onvol au cours C\Uqu’d on
modZle se antre dans une alveole du PALALS dgs SPORTS en cargssant
le pla@ond‘ pendant des minutes .

Los gpecialistes duvol d' interieur me diront si e me trompe ou
hon . DEPUIs que j& recommence: 2 constroin,)ai pris (habtude de
foire mon stabilo dissymetrique comme 'aile (plus grand & gavche).
Je ne suis pas sUr que catte pratique solt répandue .. . Tal limpres
-sion que cela atde & ameliorer (& constance du virage du debu!

2 la Linduvol. | '

A constroire et & essayer @e,@.u-—o:_ge__

Ea ¥ als .
8000 : .
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CADOR

conceplion, réalisation essais,
plan. 28.01 9v:12.02.2000..
(n'est pas interdit aux seniors)

Attention suxpoids (maxi) .
AlLE 0,45 .
HELICE 0,40
STABILO 0,25
POUTRE AVT, 0,45 . '

POUTRE ARR, 0,15 > 4,70¢g
Le modele peut élre constrvit& 4,35g
(sans bois spécial...attention & lacolle...)

Ittuﬁz papier

[

cro " Poutrz ArrFiere racooie 2 2Zmm.
Igfﬁ tht‘."3 ﬁqoui‘{gg e 3& 4'5 g: BO mm en covrsd assald
: J R S — T — _
portz dcheveau ———
345 o 53 =
¢ < VUE dassus POUtreartid]
- —— " = o= 4
O, S = - 1t = = B ———— T R e B

Idée initiale:
realfser un
modele tout
demontable
pour gviter
les déformations
durant les
P,éﬁrioa'es,
dinacbivite.

rangement
carton de
36 x4 xAdcm.

de of
&s
Ve
(A3

reussir

A A vl
BT

‘\»\ - p .
JERE aspeth gauffre revétement
Wy o ceniffone serré puis etire)

’( .

vérifier que lenvergure

- ——— o
BORD DATTAGL.

on coll

pier

3
a

l'enduct et séch

ppliquer et

des montants de 2mm.

e 3 realiser des f/bes
ap

)

2n(vr
serres

PREAMBULE ;

Il faufsa
avant de commencer:..ct

Sur yne lampe brvlante

dem

Modele aussi congu pour
limiter les pts. de collage:
Fconomisés surles bords
marginayX daile etaubnt
pourle stabilo Lo derive est
remplacée par (es/dicdres
du stabllo . Les montants
daife sont fixes svr /2
Foselage et les tubes
sur [aile (contraire dv
TRAPEZE ouduMACH 5)
Onpeut . - limiter laflexion
dv-fuselage par haubannade

Tdelcroix UAOVLCM A0-12 02 2000

ne dépasse pas 35 cm.

0

+Amm A2 (vertical)x A

Wi 3




winamgr

e

Q_/a’me

profil aile

AS (vertical) < 4
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2 Brng, Ré}mbu',que Teheque

Une organisation sans faille, conséquence d'un renouvel-
lement annuel, qui d'une édition sur l'autre ne peut que
s'améliorer. '

Le samedi 27 Mai, au matin, a lieu I'exposition suivie de
la notation du statique. Aprés dép6t des modeles, il faut s'in-
quiéter de trouver une feuille d'inscription pour chaque
avion, car personne ne vous implore de vous inscrire. I en va
de I'initiative de chacun ; cette feuille accompagne le modéle
jusqu'a la notation finale et définit le classement ; elle n'est
pas votre propriété, vous aurez simplement les résultats du
concours. Lorsque les modeles sont tous 13, la salle est éva-
cuée, et seuls les trois juges restéent pour la notation.

Les modéales sont récupérés vers midi. Aprés le dejeliner
nous nous rendons en convoi au terrain de P'Aéro-club de
MEDLANKY. Nous prenons un raccourci, par une route de
campagne, qui nous méne & travers champs. Bien que cette
route soit trés abimée, par moment nous roulons sur des
plaques de béton ; renseignements pris, ce serait des vesti-
ges du tracé d'une autoroute de I'époque d'Hitler, et Clest
ainsi que j'apprends l'existence de ponts en béton au milieu
des foréts. Il ne suffisait pius que de les relier, mais la dé-
faite ayant tout anéanti ... | serait question de tout remettre
en service.

Nous nous retrouvons sur le terrain. Un vent de Sud-Est,
trés soutenu a fort, 10 & 15 m/s, neutralise le concours du
samedi aprés-midi. Mais cela ne géne en rien I'ambiance des
retrouvailles. Nous repérons dans les stands “Models Shop"
d'excellents plans au 1720, de Mr. RASKA. Par contre, pour
les amateurs, les CO2 MODELA, ont disparu des stands :
'usine serait fermée, mais il y aurait des repreneurs.

En soirée, nous rentrons & I'Hotel Neptun ob, & 20h.30,
le "Banket’ nous réunit & nouveau. Nous resions groupés
avec la famille Masset, de Vaugines (Vaucluse), ainsi que les
Levers, vieille connaissance anglaise.

CMWW 7/20 cm%&MOM ’

1. Stranik Pavel C2 MIG I-224

2. Koutny Lubomir CZ P-63

3. Yamata Ichire JP Ford 2-A T

4., Koutny Lubomir C2Z MIG DIS

5. Raska Zdenék CZ Lighting P-38J
13. Hill Charles Usa Junkers D2

18. Masset Paul F Mauboussin Typell
20. Cerny Eugen F G4M Atlas Kudu
33. Levers Roy GB LeGrand Simoune

. 34 modéles insc»rits. ..

Yootrigues of GO
1.

e

ci~dessus le ler classé de chaque concurent de

RN o QWL
\h'kk 7 o

Nous avons rendez-vous sur le terrain le dimanche ma-
tin a 7h.30. Réveiliés par ie chant du coucou, des merles et
autres oisillons, nous arrivons sur le terrain ol le concours
bat son plein. Il n'y a plus qu'a retrouver sa feuille de vol et
remonter son caoutchouc. Il y a suffisamment de chronomé-
treurs, donc peu d'attente modéle remonté...

Bien que le vent se léve du Nord-Est, c'est encore vola-
ble. En effet lors d'un essai de Mr Levers en Old Timer, une
ascendance emmernie I'appareil 8 un kilométre. Le modéle
est repéré, retrouvé, déperché a la canne a péche, Mais tout
cela demande un certain temps, et lorsque I'on raméne I'ap-
pareil le concours Old Timer est terminé... Dommage...

A 14 heures rassemblement au bar de I'Aéro-Club, pour
la proclamation des résultats et la distribution des prix.
Bien que la biére pression soit d’excellente qualité, la
consommation en est limitée, le taux d'alcoolémie au volant
est de 0! Donge, celui qui conduit boit de 'eau... Enfin, en
principe...

Au vu des résultats, je constate qu'un modéle trés bien
fait donne un beau statique ; et ca détréne, en points, un
modele moins recherché mais qui vole mieux...

Les maguettes au 1/20 ne sont pas une nouveauté.

‘Beaucoup de plans ont été publiés par le MRA,, Guille-
mard et autres. Quelquefois statiques, ou volantes, vers les
années 1940, avant et aprés. | serait bon d'en tirer quel-
ques legons : I'exiguité des terrains et leur éloignement ne
permettent plus, ou presque, la pratique du vol libre a
grande performance de vol. Cette formule au 1/20 est a
I'échelle humaine, avec des performances relativement limi-
tées de par la taille du modgle ; elle devrait susciter quel-
ques réflexions sur cette catégorie : de taille modeste, trés
belle, mais pas des plus faciles...

E.Cerny

Maxi Stat. ve. 4 Vols .. % Total
81 94 118 0 140 0 100 184

77 91 73 0 64 62 88,36 179,36
73 95 29 57 .52 65 83,94 178,94
69 97 7 41 61 0 73,95 170,95
74 94 38 33 38 57 64,51 158,51
77 91 30 0 23 0 34,24 125,24
88 93 14 23 0 0 13,06 106,06
96 60 41 32 39 30 41,60 101,60
86 53 0 0 0 0 0 53

l'extérieur.

Mikulasek Petr cz Aero A-102 100 84 92 100 121 O 100 174
2 Gaggl Rainer A Gee Bee R2 87 81 76 112 87 0 100 181
3. le méme... Watermann Racer 100 78 52 87 150 O 93,50 171.50
4. Man Jaroslav Cz Fokker E III 100 73 56 83 71 85 84 157
12. Bruce Gower H Pietenpol 98 66 43 0 0] 0 21.93 87.93
15. Hill Charles USA  Fokker D VIII 100 68 9 0 7 0 8 76
16. Masset Paul F Aeronca. K 100 70 0 0 0 0 0 70
. ... 20 modéles inscrits .........
2
LIRCIS
Ol
1. Koutny Lubomir CZ Skrivan 93 121 0 135 180
2. Sedlar Dusan SK 92 55 102 91 180
3, Vysocan Pavel Cz Wasp 80 90 90 8 180
....... 8 modéles inacrits . ....e. OO
OV
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’\—‘\E Digitisation of Findahl 98 wing section
Nose radius=0.52 Upper surface max= 8.39 at 33
Camber max= 5.66 at 40 Max thickness= 6.27 at 22 Area= 380
X 0 (125 |25 5 {75 10 15 20 25
YU |0.540 | 1.991 | 2.768 | 4.003 | 4.996 | 5.844 | 7.014 | 7.749 | 8.162
YL |0.540]0.027 | 0.078 | 0.263 | 0.483 | 0.690 | 1.093 | 1.513 | 1.933
X | 80 40 50 60 70 80 90 95 100
YU | 8.339]8.317 | 7.699 | 6.718 | 5.453 | 3.939 | 2.245 | 1.278 | 0.244
YL [2.33812.997 |3.235|3.160 | 2.699 | 1.969 | 1.054 | 0.546 | 0.000
Digitisation of Findahi 98 tail section
Nose radius=1  Upper surface max= 6.57 at 22
Camber max= 3.28 at 22 Max thickness= 6.57 at 22 Area= 435
X 0 |[1.25 |25 5 {75 10 15 20 25
YU |1.5413.111]8.765 | 4.703 { 5.270 | 5.688 | 6.301 | 6.538 | 6.552
YL | 1.541[0.178{0.010]0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
X | 30 40 50 60 70 80 90 95 100
::8 YU | 6.451|5.961 | 5.302 | 4.480 | 3.499 | 2.438 | 1.376 0.845 | 0.301
[ — &! YL | 0.000 | 0.000 | 0.000 | 0.000 | 0.036 | 0.000 | 0.000 | 0.000 } 0.000
N o0no
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120 b [ . Di'giti—s_ation of Findahl 97 wing SfC’[iOh
: ~— ose radius=0.45 Upper surface max= 10.10 at 37

\ Camber max= 7.78 at 47 Max thickness= 6.40 at 22 Area= 361
X| o 1.25 2.5 5 |75 10 | 15 | 20 | 25
YU|0.462| 2.150{3.064[4.548 |5.731|6.633 [8.012|8.982 | 9.591
YL |0.462| 0.048{0.168|0.480|0.832|1.217{1.9002.587 | 3.253
X | 30 40 50 60 | 70 80 90 1 95 100
YU |9.985|10.040|9.591|8.647 | 7.302 | 5.539 | 3.214 | 1.901 | 0.350
YL |3.998| 5.296|5.864(5.591[4.888(3.735]2.190|1.173 | 0.000

"

Digitisation of Findahl 97 tail section

Nose radius=0.8 Upper surface max= 6.92 at 22 |
Camber max= 3.46 at 22 Max thickness= 6.92 at 22 Area= 452
X 0 1.25 |25 5 7.5 10 15 20 25
YU |1.624(3.110|3.735 | 4.654 | 5.267 | 5.774 | 6.498 | 6.866 | 6.899
YL |1.624|0.474 | 0.203 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
X 30 40 50 60 70 80 90 95 100
YU |6.709|6.219 | 5.522 | 4.590 | 3.565 | 2.572 1.55411.048]0.513
Ln YL | 0.000}0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000} 0.000{ 0.000
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balen 0.8 mm

carbono SwD4 mm
[- carbone 0.24%5 mm

: carbono b5 mm
baisa 15 mm \m

' j \\- balsa vota vertical 3 mm

carbone 0.2 3 mm

balas dura G mm WE

YELLOW _
SHARK

| Motor:  Norvel AME 1 om3

\ Timer:  Maquina Ruea 4 £,
Sup. Alar: 15 dmz2
\ Sup. estab.: Sdm2

Ferfil: ~ NACA 44086
I_ | Peso: 200 gre.

| L | Jorge Cristian Brun
(1686 Club Alas del Norte
Argentina 1999

— e (B%25
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ONT PARTICIPE a ce numéro

Rudolf HOBINGER -Per FINDAHL - Michel
REVERAULT - Jacques DELCROIX - Eugéne
CERNY - Josef KLIMA - Lee HINES - Jorgen
KORSGAARD - Jorge Cristian BRUN -
Alessandr MANONI - Jean WANTZENRIETHER
-Pierre GALLET - J.M. LESIEUR - René
JOSSIEN - Jerzy KACZOREK - Free Flight
News - Groupe Aéromodellisti Fiorentini -
Rainer LOTZ - Paul BRADLEY - Harold
ROTHERA -Mike SEGRAVE - Walter Hach -
André SCHANDEL -




\
|
©

~.

Here a brief description of the model:

The model is totally built by myself, except for the engine and the
boom. The engine I use is of Russian manufacture: AME 1cm3 (24000 rpm
30% nitro), with a propeller 5.7x6 in carbon fiber that I laminate. I use a
pen bladder tank type and flood cut-off. The boom is from Hungary made
by Szabo, in carbon and kevlar. _

P  The timer have four functions, based in a Russian classic machine,
the plate and all the mechanism are made by myself.

The fuselage is made in balsa wood and finished in light glass fiber
and epoxy resin with reinforcements of carbon fiber. The wings are made
of a balsa D-box finished with light glass fiber at 45° bias and epoxy
resin, the spar is carbon fiber and balsa and the ribs are Cf capped. The
trailing edge is made of CF.
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TIROEEL ABE |2

TROFEO AGO TORINO F1K - EURO TROPHY 2000

o t,,;‘.:‘“
HIE T

The 1% edition of TROFEQO AGO (Euro Trophy) for F1K INDIVIDUAL RESULT

g?xoﬂ::gr? e;s"hm:? a@ﬁseﬁi.’éfﬁgﬂgg'§a§?°%§s’n§°§n‘é'a‘?§ 1 HARSFALVI Istvan HUN  600+120+120+120
Monferrato area, world’s famous wine-making district, 36km 2 NEMETH. Ferenc HUN  600+120+120+28
east from Turin, Northwest of ltaly. S FENZ Heinz AUT  600+120+29
4 CAMPANELLA Fiorenzo ITA 600+120+23
By the time we decided to organise that, we were actually a 5  SCHIRRU Sandro ITA 600+120+9
bit worried, because of our participation expectations and the 6  HORVAT Attila HUN 594
work an international competition needed. But facts made up 7 RIZZO Sergio ITA 589
our minds as competitors were in a remarkable number for 8 TOTH Péter HUN 5§72
the class and the event went on in an excellent way. 9

entries from three countries ; not bad for the class and the 15 8CHIRRU lvana ITA 344
TEAM RESULT

debut of the event.
1 HUNGARY - A 1772

Meteo conditions were quite’ acceptable, notwithstanding

rain forecast (after 90 days of dry) : partially cloudy, fair wind 2 FIAT TORINO (ITA) 1726
and sunshine in the end. 3 HUNGARY -B 1518
As we imagined many maxes were registered, hence five 4 AGO TORINO (ITA) 1458
competitors out of fifteen entered the fly-off. At first fly-off

(120" max and 60"of running engine at ground) the result JUNIORS

was another deuce, consequently a second round was 1 HORVAT Attila 594
needed with a time of running engine at ground of 120”. After 2 TOTH Tamés 483
that the first selection : Sandro Schirru (the “father” of that 3
contest), Fiorenzo Campanella and Heinz Fenz suffered the
power reduction, so they did not succeeded to get the max.

SCHALLER Urs ITA 566

10  MICHELONE Mauro ITA 537

On Saturday, a prologue took place, with the training, 11  CAMPANELLA Claudio ITA 514

competitors arrival and a dinner at a local farmhouse. That 12 TOTH Tamas HUN 483

was the occasion to welcome who came from so far away 13  FENZ Hilda AUT 482

as young Hungarians, leaded by their maestro istvan 14  VOROS Andrea HUN 441
Harsfalvi and Fenz family from Austria, In the end fifteen s )

@

VOROS Andrea 441

The latest fly-off was all Hungarian: we all agree they LADIES _ ‘

deserved it, because they drove so long and because they 1 FENZ Hilda 482
are the best. After the endless three minutes at ground, 2 VOROS Andrea 441
Harsfalvi starts first by throwing the model to gain as much 3 SCHIRRU lvana 344

as possible and catches a thermal, while young Nemeth can
only get 28"

Prize giving included also teams (for which Hungary “A”
won), Juniors and ladies. {n that occasion, we thanked “La
Cloche” RC club for the flying site availability and we got the
appreciation from foreigners, with the promise to come back
next year. Of course after that positive experience we cannot
miss a second edition for which you are all invited from now.

Alessandro Manoni  (Photo by Luigi Pelosato)

'

T Németh(2"), Harsfalvi(1%h), Fenz(3").

< Participants on the field
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Puis les deux touches 2nd et SIN- . Vous obtenez la fonction
inverse du sinus, soit a l'affichage 1,91021... degré. Cest plus
. R . N exact que notre premier calcul, mais dans la pratique votre pré-
Petits problémes du quotidien : quelle est mon inci d'aile, au  ¢jsjon ne sera Jamals meilleure que 1/5 de degré, soit 0,2 de-
juste ? Et mon Vé IOngitudinal réel ? - Calculs : faciles, Outlllage : gre — SIN1 peut s'écrire aussi "arc sin”. Sur ordinateur c'est la
néant (ne dites pas que vous manquez d'une planche balsa et fonction ASN.
d'un double-décimeétre 1)
2. Le sinus d'un angle expnme en degré est quasiment égal
Cale / Corde / 0,0175 =__angle de calage. a I'angle lui-méme exprimé en radian. Alors :
angle = 5/ 150 radian .

C'est tout. Prenons un exempie. Une corde de 150 mm. Le = 5/150x57,3 degré

bord d'attaque est "surélevé" de 5 mm. 57,3 est l'abrégé de 180 / Pi . Et le calcul tout-a-fait exact
Angle de calage = 5/150/0,0175 = 1,9° donne 1,9098°. :

Quelgues précisions tout de méme. On travaille toujours avec L’'OPERATION INVERSE.
un triangle rectangle, c'est la base de la trigonométrie. Vous Finalement vous allez retenir par coeur un seul nombre :
avez au départ votre profil d'emplanture, et 'axe du fuselage. Cet  0,0175 . Et vous serez paré pour la vie.
axe est & définir par vous-méme, soit le dessus du fuselage, soit En effet, sinus 1° = 0,0175. Et son application directe : si
toute autre ligne droite : vous avez une corde de 135 mmetunangle de 2,5° :

cale(fenmm) = 135 x 0,0175 x 2,5 = 59mm

[ Corde LE VE EN 2 COUPS.
; On peut trés bien calculer & part le calage de laile et le ca-

T lage du stabilo, chacun par rapport & un méme axe longitudinal.
1 Lequel axe est représenté par le dessus, bien rectiligne, d'une
| planchette balsa. Taxi sur la tranche, posé sur une table par
Axe exemple, ou bien sur deux dos de chaise.

Vous dessinez (virtuellement... c'est & la mode) une droite
paralléle & l'axe et touchant le bord de fuite. Puis la "hauteur’, &
angle droit avec cette paralléle :

Pionche 30/1 O

Hauteur=a-b
; Angle de Avec du soin, on arrive & distinguer & l'oeil nu le quart de mil-
Angle aroif - calaae limétre. Donc pour aile et stab quatre mesures.
g Il'y a mieux, pour limiter les erreurs de mesure : appliquer la
planchette en méme temps sous les deux intrados, comme suit.

Vous obtenez un triangle rectangle. En termes matheuy, la
corde du profil devient I'hypoténuse, 1a hauteur sera “le coté op-
posé" & I'angle qui nous intéresse.

Le rapport hauteur/corde désigne le SINUS de l'angle de ca-
lage. Le sinus de notre exemple est 5/150, soit 0,0333...

Or on sait que le sinus d'un angle de 1 degré vaut 0,0175. La
suite coule de source.

POUR LES PETITS CURIEUX.

Nos angles de calages pour les voilures sont considérés par
la trigonométrie comme de "petits" angles. En gros tout ce qui
est inférieur & 10°. Ces petits angles ont des particularités, dont

nous allons jouer. If n'y a que deux mesures a prendre. Sur un taxi normal vous
avez alors deux angles négatifs. Vous supprimez les deux sighes
1. Leurs sinus croissent de fagonh linéaire. Ainsi sinus 2° =  "moins" et faites la différence des deux angles : c'est votre Vé.
0,0175 x 2 = 0,035. Sinus 3° = 0,0525. Et ainsi de suite. D'ol) Pour les deux méthodes, une bonne idée : mesurer une se-
la méthode simplifiée du chapitre précédent... conde fois en plagant la planchette de i'autre c6té du fuselage.
Pour &tre tout-a-fait exact, et si votre calculatrice est du type  Important lorsqu'il y a du tilt au stabilo. Et gardez la planchette
"scientifique", vous procédez ainsi : bien paralléle a I'axe du fuselage.

sinus alpha = 5/ 150 = 0,03333
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'Vol Libre CO2'

Réponse

LESIEUR J.01.

Lors de la publication dans VL 131, intitulé 'tankfiillen ..." (remplissage ...) d'un courrier émanant de
WALTER HACH 4 propos du "Tankkiillen in F1K", (c'est-a-dire le refroidissement du réservoir en
F1K) la revue Vol Libre, a exprimé lidée de "savoir quelle est I'opinion ou la position de nos
compatriotes dans cette affaire”. Je ne comprends pas l'allemand, et je ne suis pas certain que, si
"affaire” il y a, la version frangaise refléte 'la discusion trés animée' avec fidélité. Pour cette raison, et
pour situer un peu ces propos je parle d'abord du 'réglement' et de ce qui en découle pour
l'organisation des rencontres et éventuellement des compétitions.

La FAI a adopté un réglement F1K, pour les compétitions de modéles & moteurs COZ.
Le réglement actuel datant de 1997, briévement résume, précise :
* yol : 2 minutes, 5 généralement, sauf en France suite au 'NOUS voulons' de R. G.
poids : 75 g avant chargement en CO2,
moteur libre,
réservoir de 3 cm?,
surface totale projetée 12 dm? maxi.
refroidissement par 'spray' réfrigérant interdit.
départage : vol de 2 minutes, avec pré-vol : moteur en fonctionnement pendant un temps
augmentant de 30 secondes par tour de départage, sans intervenir sur le réglage avant le laché.

*

X K ¥ # ¥

Les compétitions F1K en 1999 :

En France, le 2 Avril 1999, lors d'une rencontre comptant pour 'TEURO TROPHY, 5
concurrents frangais se retrouvent aux vols de départage. La représentation étrangére ayant accepté
le 'gentlemen agreement’ de ne pas utiliser le nouveau GMW?73 peu disponible, n'est pas qualifiée. Il
faut 4 tours de départage, donc attente de 2 minutes, moteurs en marche avant le début du vol, pour
désigner un vainqueur qui réalise 1' 55" (_... au 9éme tours de vol).

Dans le pays d'Europe centrale  la belle saison, il faut 8 tours de départage a 1 minute par

tour pour désigner un vainqueur (4 l'issue de 13 tours de vol).
Le nombre de tour de vols pose alors des problémes aux organisateurs. En France, 2 minutes de
moteur puis un vol éventuel de 2 minutes, En Europe, jusqu'a 8 minutes de moteur pour un vol
éventuel de 2 minutes. On a beau aimer la compétition ... SI on veut encore parler de VOL libre, il
faut que lors du départage le VOL existe encore !!! Le départage est essentiellement un départage de
moteur. :

Le REGLEMENT actuel est inadapté au niveau actuel de la compétition.

Aujourd'hui, des compétiteurs réclament avec véhémence une modification du réglement. Si la
traduction est correcte, ils demandent & pouvoir utiliser des 'sprays réfrigérants’. Un des problemes
en F1K est le remplissage du réservoir. En résumé :

Si le transfert entre la bombonne de remplissage et le réservoir, se fait a température entre
éléments voisins de 15°C, le remplissage est de type gazeux, environ 1.3 g a 2.2 g procurant sur un
modéle de type P30, de poids voisin de 75 g et équipé d'un moteur MODELA, un temps moteur de
45" 3 1'15" en vol.

En abaissant la température du réservoir, le remplissage devient de plus en plus liquide.
Aujourd'hui, par une température ambiante proche de 18°C, en pratiquant 2 ou 3 'pin-out'(*) au
niveau du réservoir, la charge atteint de 3.2 g 4 3.3 g sur un MODELA 'préparé' et peu permettre
avec une hélice MODELA plus de 6000 tr en 4 minutes 57 secondes. Cette charge atteint 3.0 g 4

OO MN
8350




3.1 g sur un GMW73, avec la méme hélice le moteur déroule 11626 tr en 10' 27" avec 3.1 g dont
10585 tr en 9' au-dessus de 1089 tr /mn. Ces mesures brutes et sans artifice donnent une idée de ce
qui est possible aujourd'hui.
Révélations :

Ces résultats peuvent encore étre améliorés toujours avec des techniques de ‘pin-out'
étendues au niveau de la téte de cylindre, et en limitant le dernier 'pin-out' de maniére & conserver du
CO2 solide dans le réservoir. Les températures atteintes avec une ambiante de 18.5°C atteignent de -

30°C 4 -35°C. La charge en gaz n'évolue pas beaucoup, mais cette 'optimisation’ pour un vol de ?

départage (assez délicate a mettre en oeuvre) peut se révéler décisive. J'explique : une température
trop basse dégrade généralement le régime de fonctionnement du moteur. Un choix judicieux dans la
masse de I'hélice, une disposition également judicieuse du modéle dans le vent, en phase d'attente, et
quelquefois d'une partie du pilote ou de ses effluves permettent d'attendre les calories fournies par
l'air ambiant et voir le régime augmenter au bout d'un certain temps sans avoir trop puisé sur le
réservoir. En résumé sur ces "révélations" en limite hors jeu, on cherche a provoquer une
'temporisation thermodynamique'. Cela ne me semble pas étre trés 'saint' cf. R.J.

... fin des révélations
Vous voyez maintenant que les 'performances’ du moteur évoquées précédemment, sont un subtil
mélange de PERFORMANCES et de 'CUISINE' Je pense que ces données personnelles sont
également connues des compétiteurs de haut niveau d'Burope centrale. Certaines réalisations
apercues dans Vol Libre, me laissent penser que ces phénomeénes (et peut-étre d'autre comme une
limitation de pression également sous contrdle thermodynamique temporisé, avant l'admission pour
réduire une partie non négligeable des pertes) ont été prises en compte. Je-ne vous dis pas tout, mais
souvenez-vous d'un certain réservoir et d'une culasse trés 'élaborés'. D'aprés des informations sur les
compétitions 1999, a I'Est de chez nous, il n'est pas rare de voir pratiqué de 8 a 12 'pin-out' pour un
vol.(24 4 36 g de CO2 a 2F l'once au détail - ou 180F la charge d'un extincteur de 5 Kg)

L'emploi de spray réfrigérant permet d'atteindre des températures inférieures a -60°C & partir d'une
ambiante a 18°C. 1l facilite aussi cette 'optimisation' thermique en réfrigérant les parties souhaitées,
de fagon plus sélective. En Europe de 'Ouest, le spray réfrigérant est en vente dans les magasins de
composants électroniques au prix de 85F la bombe de 250 ml ou 130F les 650 ml (Janv. 2000).

Pin-out : vidage rapide de la charge de gaz, destiné & abaisser la température, généralement pratiqué
au niveau de la buse de remplissage par pression sur la bille soupape avec une épingle émoussée
(impossible sur les anciens Gasparin avec bille en caoutchouc), ou par desserrage d'une piece
supportant la buse de remplissage, quelquefois complété par un desserrage au niveau de la culasse.

Ceci est un résumé de ce qui est réalisé aujourd'hui, et connu des pratiquants compétiteurs. Le
réglement actuel 4 trois ans d'existence ! En Europe, il est largement dépassé par les performances
réalisables. Il n'est PAS ou trés PEU appliqué par les anglo-saxons qui conservent souvent une
catégorie 'CO2 duration' (NATS-BMFA, poids ~ 50 g, réservoir de 3.25 cm?®). Aux USA la catégorie
est peu pratiquée, surtout depuis le poids min. imposé 4 75 g.

Un réglement ne se modifie pas a la hate, sauf pour des raisons de sécurité. Les modifications
envisageables dépendent des buts recherchés. 11 faut éviter que la catégorie ne devienne aux yeux de
certains, "un concours de moteur", réservé aux enfants gités du modélisme. La modification
proposée par W. Hach et ses amis ne me semble pas prioritaire. Les résultats de compétitions sont
difficilement comparables d'un pays & l'autre parce que les températures ambiantes lors des
compétitions sont trés disparates, que les conditions aérologiques sont également trés différentes et
que les modéles sont légers et faiblement chargés. ‘
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Voici quelques idées recueillies auprés de pratiquants et d'organisateurs.
* durcir les régles de vol !
- masse min, ; 100 g
- durée de vol plus longue, ET/OU premiére manche OPEN. Le temps de vol réalisé au-dessus
du temps nominal sert au départage, cette formule appliquée t6t le matin a le mérite de fournir
un classement sans 'FLY-OFF'. Elle est appliquée dans les concours internationaux en
catégorie 2 minutes, vers Moncontour. Cela peut poser des problémes pour les chronométreurs
pour les modéles au format P30,
- charge alaire minimum,
* limiter I'énergie utilisable !!1
- interdire ou limiter les 'pin-out' : pas facile de faire la différence entre une 'fuite involontaire', un
- 'essai raté', etc. ...
- limiter la capacité des réservoirs 4 1 ou 2 cm? : difficile pour les fabrications anciennes.
- limiter le temps moteur (cf. F1C) : nécessite de nouveaux développements et n'est pas facile &
contrdler en vol.
autoriser l'utilisation de moteurs fabriqués en quantité significative par exemple supérieure &
500 piéces!

Aprés avoir été commissaire technique dans plusieurs compétitions internationales de haut niveau,
dont les championnats de monde de F3B, je pense qu'il faut retenir des régles simples, facilement
controlables et ne bloquant pas les évolutions et la recherche. Pas de limitation dans les surfaces
ou les dimensions, une masse mini de 100 g, 5 vols d'une durée de vol de 3' par vol, moteur
libre, réservoir de 3 cm?®, départage par 'over-time' sur le premier vol OPENable, me semble
des régles pour une catégorie planeurs 3 moteur & CO2 du 21éme siécles. . Au cours d'une
rapide consultation d'un certain nombre de "pratiquants compatriotes”, la quasi totalité semble contre
l'utilisation de spray réfrigérant 'afin de conserver la simplicité de mise en oeuvre' et de limiter les
cofits de revient. Je me rallie 3 cette opinion pour la pratique des compétitions F1K, méme si je dois
reconnaitre que l'utilisation des sprays permet 'aux grands cuisiniers' une plus grande régularité du
comportement du moteur.

Le probléme n'est pas simple, I'orientation prise récemment par la pratique du F1K, a éloigné
des terrains, un nombre non négligeable de compétiteur (complexité et cout). Le fait
HEXAGONAL-FFAM de limiter 4 TROIS le nombre de vols par concours, utilisés pour les
sélections du championnat de France, n'a pas arrangé les choses. Seuls guelques points ont été
abordés. Je n'ai pas de réponses absolues sur I'évolution du réglement F1K. 11 doit satisfaire
TOUS les compétiteurs et également les organisateurs. 11 doit donner envie aux pratiquants de
se rencontrer, donc avoir une conception 'catholique' (du gr. katholikos : universelle (pas cf
R.J.)). 11 doit étre défini avec des objectifs de stabilité dans le temps.

Il n¢ doit pas étre adapté & "certains compétiteurs de haut niveau''.
Les COMPETITEURS de BAUT NIVEAU s'adaptent au réglement.
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DANS LES MILIEUX AUTORISES — COMME DISAIT COLUCHE — DES GENS SE
SONT AUTORISES — EN 1705, BUREAU DES LONGITUDES — X NE DOMMER QUE
1789 ANE A& L'AMN 1200, 1999 AMNS A L'AN 2000,., PAUVRE J&SUS t
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Comme des millions de francails, des mil-
liards d'humains dans le monde, J'attendais
l'an 2000, pour é&tre dans le XXI®= siécle et
le troisiéme millénaire.

Puis, durant les deux derniers mois avant
le jour de l'an attendu, je lis dans certains
magazines et j'entends sur les ondes, que le
prochain siécle et le prochain millénaire ne
commenceraient que le 1%r janvier 2001.

Pourquoi décevoir tant de monde en don-
nant la faveur & l'an 20017,,,Alors que 1000,
2000, 3000, cela a plus de classe, et surtout
est plug correct.

D'os vient ce décalage, aussi disgracieux
qu'il est inexact. Qul a introduit ceffe erreur
dans les tétes, comme on introduit un virus
dans un logiclel 7.. Ensuite, ¢a embrouille...
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~R.Jossien .

Si l'on regarde le FETIT LAROUSSE ILLUS-
TRE année 1979 le tableau "SCIENCES ET TECE-
NIQUES", page 1685, on volt que 1l'4tude sur
l'aimant par l'anglais GILBERT, en 1600, est
classée dans le XVII* siécle [bravo !, que
la théorie des Quanta, déclarée en 1500, par’
l'allemand Max PLANK, est classée dans le
¥X® gilecle [bravo !1.

Dans le méme dictionnaire, sur le tableau
des Arts et Lettres, pages 1140 et 1141, on
volt que le XVII® siécle commence en 1600
(bravo!l et le XVIII® en 1700 [bravo!l. Page
1138, figure le sieécle 0(1; ce pourrait étre
les 50 ans avant et aprés la nativité.

Pourquoi voudrait-on, maintenant, que 1le
siécle commence un an plus tard ?...

Non !'.. Le premier sidcle a une durée de
100 années qui s'écoule du premier janvier
de llan suivant la naissance du Christ —
annee gui MERITERA le nom de AN 1 aprés les
douze mols écoulés — jusqu'au 31 décembre 99
a minuit. Une seconde aprés, on entre dans

1'An 100. C'est la lére année du II* siacle.

Bien avant le calendrier imprimé, existe
l'horloge, Quand son aiguille passe de minuit
au 1, aprés une durée de 60 minutes, il est,
et geulement alors, il est UNE heure.

L'année est une durée, comme l'heure est
une durée. On va mieux comprendre la ronde
des années en regardant un cadran divisé en
10 segments. Chaque segment représente une
année; un tour complet, une durée de 10 ans.
- YOIR LE DESSIK CI-CORTRE.

En haut de ce cadran — et & la place du
XII de l'horloge — le point J-C. Puis, tour-
nant comme les aiguilles d'une montre, lire
1, 2, 3, 4, 5, 6, 7, 8, 9, et le 10 revient a
la place de J-C. Rappel: J-C est la référence
du temps écoulé puisque l'on dit: 800 aprés
J-C <(Souronnement de Charlemagne) et aussi:
52 avant J-C (Vercingétorix et J. César).

Sur le cadran des années, durant douze
mols écoulés, l'aiguille — imaginaire — va du
J~C au 1, signifiant que dans la nuit du 31
décembre, aprés minuit, 1'ére a un an: AN 1.
La, commence la 2éme annés, qui & son tour
se termine, 365 jours plus tard: AR 2; puis
1'AR_3, pareil; puis 1'AX 4, bissextile, avec
un jour de plus a durer; ...etc.

Et si1 on suit la ronde de l'aiguille des
années, sur le cadran dessiné, on voit que
la dixieme année ge termine au point J-C. le
petit Jésus a 10 ans comme 1'AN 10 qui nait.

Donc, aprés DIX années, on revient au
point J-C. Toujours le méme point. Et si on
continve de laisser tourner le temps durant
dix tours — au total — on se retrouve &tre
exactement au point J-C, aprés une durée de
10 x 10 = 100 ans accomplis. UE SIBCLE.

Et pas besoin d'ajouter un an. Non mais!.

Et si1 c'était un "rond de cuir" du Bureau
des Longitudes, vers 1795, ayant mal compris
le raisonnement “horaire" de Denys le Petit
revu par le Pape Grégoire XIII en 1582, qui
serait le responsable du "+1 an" indigeste?

Alors, Vive le 2leme silécle et Vive 2000,
l'année du nouveau troisidme millénaire.

En espérant avolr été assez clair..,

René JOSSIEE .....covvvicrnnns vresusas 45250 BRIARE
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VUILLE T LTI
Voros Jeno Memoriai, Négev Infematior_l:cﬂ“,mSummer
Cup, Poitou, Prekmurje Cup, Soko Cup, Vsechov,

Contests included in the F1A, F1B, F1C resuits:

MM Max Men USA VS Vsechov CZE

BC Bear Cup FIN EM Embalse ARG

HL Holiday on Ice NOR PZ Puszta Cup HUN
AC Australian FFS Champ CM C. La Mancha ESP
SV  Srem Cup YUG VH Von Hafe POR

SF St Florain Cup POL NC Novohrad SLO

Contests still to count for 2000:

Australian Nats (April), Prilep Cup, Scania Cup,
Denmark Nordic Cup, Antonov Cup, Kazan Cup M,
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Bodenland Cup, Buzau Cup, Canada Cup, Eifel Pokal,
Stonehenge Cup, Yugo Cup, Sierra Cup.

F1A

JVoros

K Kulmakko

S Rumpp

R Holzleitner
T Weimer

P Ronkanen

B Pereira

I Yablonovsky

o
(0.

HUN 125

FIN
GER
AUT
GER
FIN
POR
UKR

76
72
67
62
62
60
59

PZ-1
HL-1
PZ-3
NC-3
vs-1
HL-2
CM-3
SF-4

NC-1
Pz-12
HL- 6
PZ-10
NG-17
BC-5
VH-3
NC-6

SV-6
NC-19
MM-9
vsS-11

PZ-16



- o
9 JAbad BSP S5 VH-2 MM-12 6%547@% j@ﬂ%gg
10 JValo FIN 54 HL-4 BC-S Pz-18 .
11 RLimberger 1UX 53 NC-2 vsS-16 — : o -
12 S Spence Usa 52 mMM-1 o ‘ s i -
13 R Ceresnik SVK 51 NC-4 Pz-5 5 o
14 R Hellgren SWE 51 HL-3 BC-6
F1B
1 S Tedeschi FRA 151 SFP-1 CM-1 VH-1
2 D Zulic SLe 86 MM-2 SV-3 PZ-18
3 S Stefanchuck UKR 85 NC-1 HL-3
4 Y Waltonen FIN 79 HL-4 BC-4 PZ-5
5 E Gorban UKR 77 PZ-2 NC-3
6 M Jackel GER 69 VH-3 VS-6 HL-9
7  JKrasznai HUN 66 ©NC-2 Pz-6
8 P Ruyter NED 65 MM-6 VS-5 HIL-8
9 K Salzer AUT 63 VS-1 HL-16
10 I Vivchar UKR 62 HL-6 NC-5 MM-10
11 M Kobori JPN 56 MM-1

12 O Kolakovszky UKR 55 pz-1
13 A Marjanovic(J) Yo 55 sv-2 pz-14

14 M Seifert GER 55 BC-1 pz-24

15 B Eimar SWE 53 HIL-1

16 V Rosonoks LAT 53 BC-3 HL-5

FiC

1 JRoots EST 101 HL-1 BC-1

2 AReis POR 100 cM-1 VH-1

3 M Roman POL 94 vs8-1 SF-4 PZ-10

4 Z Szablewski POL 75 SF-2 Pz-3

5 O Maczko HUN 73 NC-1 PZ-6

6 T Niiranen FIN 70 BC-2 HL-3

7 S Screen GBR 55 MM-1

8 A Babenko UKR 54 pz-1

9 E Verbitsky UKR 52 PZ-4 MM-6

F1E

1 M Popescu ROM 86 RA-1 NA-3

2 D Petcu ROM 77 RB-2 TC-3 NA-5

3 ICrha - CZE 54 RB-1 RA-9

4 F Draghici ROM 54 TC-1 NA-1

5 - R Wolf AUT 51 TC-4 RA~-6 NA-10

6 P Nosko SVK 44 Ra-2 AL
7 CPopa ROM 43 TC-2 NA-4 | ITERRILLE PP HONNELR NE L AT
8 ADraghici(J) ROM 42 NA-2 TC-8 A ONT LE FARSAN —~ZTET
9 G Arghir ROM 41 TC-5 RA-10

10 F Mang AUT 41 RA-7 NA-7 RB-12

11 JPaltane ROM 37 NA-6 RA~12 TC-15

Contests included in the F1E results

RA Rana29/4 CZE TC

RB Rana 30/4 CZE NA

Contests still to count .for 2000: In
Karneralm, Mikulas Cup, Liptov Cup

| RIOSSIEN.
" UIRRANT A LENVERS. ...
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INDOOR - |
FLOAENCE INDOOR OPEN INTERNATIONAL CONTEST

Postacasella 18250

€!A _ . . | €
Q.,CLLZ-LO'\AQ b OY%ML'ZZQZLOMZ . ..

Jategoria: Elagtico formula "FIN"

50100 Pirenze
.Italis

) Keller Peter ~3UI-

-GV AW N =
N e N Pl N ik N

Iseritti: 9

Tebellini Renzo (Belogna)

) Negri Vittorie (CTA Ripeli)
) De Angelini Giacemo (AeC Roma)
Chisalberti Maure (Come)
Fanfani Licio (ASA Siena)
Bertolani Mariella (ILueca)
Pianigiani Prance (ASA Siena)

Categoria: Elastice formula "TH"

WO o~ AP W R -
N ol i N s i i P N

Igerittic 10

) De Angelini Giacome (AeC Roma)
Sighelle Nelleo (Bologna)
) Bartoli Claudie (CTA Ripoli)
Vaceare Silvia (CTA Ripoli)
Ghisalberti Maure (Como)
Fanfeni Licio (ASA Siena)
) Bertolani Benite (Lucca)
Pianigiani France (ASA Siena)
Baldecehi Renato (GARC Pirenze) 0'20

Categoria: Elasbtice formula "Ministick"

) Keller Peter ~SUI-

B pg
e T S N

Igerittis 9

De Angelini Giacomo (AeC Rouma)
Pienigiani Franeo (ASA Siena)
Fanfani Licie (ASA Siena)
Ghisalberti Maur@'(cammg

) Roechi Luciane (Firenze

Categoria: Balgetta formulas "FiN"

ha g W R S

Iseritti: 10

Sehaller Urs (GMP Pratoe)
Zamperini Mareo (ASA Siena)

Bertelani Benito (Lucea)
Scatena Glacomo (Lucea)
) Peseiolini Jacopo (GAF Firenze)
Franeesehi Vincenzo (Lucca)

VD%

3'35 10°45 4'17 1'40 648 1130 = 22%15
1106 735 13 5'28 "672T7 = 14'36
5143 55 134 2'32 = 14129
0*12 42 3'33 = 12142
4105 5'33 4'29 = 11'18
2t39 . 5 e 1D 58 17486 0'50 = 10'5Q
2'35 4'20 2702 2'56 5'53 2'15 = 10'13
1924 3710 2'58 2vi12 T== —— w6108
6'10 415 6'24 4'51 543 = 1234
777 2'2 3'07 3'S7 5'56 = 1047
2'37 4'56 5'25 5108 B716 = 10'41
2723 355 4'50 4'45 2722 = 9'35
2'08 417 L7358 T720 4'46 = 9'24
3'10 3'52 1'07 3I'46 0'59 ~—= = §102
0"15 1745 1'30 0'21 == . 3122 = 5107
== == == 0M9 —= TS = 049
— — — - —— = 0!20
§:32 6'11 6'20 5'13 -~  7'12 = 13'44
3726 3'15 3'16 3'12 241 1785 = 8'18
T30 3'03 4'04 2'56 3'25 2106 = 7T'29
g'%g .7~ 1;42 2104 ETE% 1128 = 3:%2.
'56 0'30 0710 -- - - = 2126
0710 f:%“ —— -— - — = 0'10
32-11-14~33~35-33-38-36 = 109
14-08-05=20=2T~20m20~23~24~25~26-25~
26=26~2T~29-28=29-2¢ = 87
25-24-15~23-28-27-26-27 o= 82
22-24-17-22-23 = 69
T1-TT-14-13-T8-19~18-19~-22-21-23-22 = &7
20-20-08-19 = 59
~_\- é ’“, AP (segue)



——

(seguito)

e

{ I O I

1)

3)
4)
5)

@ategoria: Balsetta “"Catapult"

Marcenaro Franco (GAB Buste A.) 30~15-17-18~25-28 = 83
Toceafondo Christian (Lucea) 18=06~19~18-T9~24~25-25~25 = 75
Luciani Maurizie (ILuececa) 16-17-19~19~-18-20-21-21-24-22 = 67
Gasparrini Nicoletta (Siemna)  15-20~15-18-20-19-20-21-Z21 = 62
) Pesciolini Carlo (GAF Firenze) 10-711-14-13-14-14~15 = 43

Iserittis 7 .

Nuovi primati: :

Blagtieo "FIM" = 11'30 Keller (precedente: 9'14 Tabellini, 1996).
Tlagtico "Minigtiek" = 7'12 Keller (precedente: 4'39 Tabellini, 1996).
Balgetta "F1N under 14" = 24" Ycatena (precedente: 22" Pegeiolini J.1984).
Balgetta "Catapult" = 30" Marcenaro (precedente: 29" Marcemare, 1994).

"WMigliore prestazione percentuale™:
154,84 % Keller (Blastieo “"Ministiek®).

Oemmigsari di gara: Daniele Apicella - Gievanni Barchielli -
Nieecold Gianni - Maurizie Mereiai -
Piero Peechieli -~ Silvano Tonetti.

Concorge "Fun Fly" (}_i_e r la 1 “_‘V@ﬂ_._"ba__in_ltgli_a_. )

Ghigalberti Maure {(Como) voti 72/100
- "Ornitettero™

Keller Peter -SUI- T0
"Tyutto di carta®

Panfani Licie (ASA Siena) 68
"Pipistrello®

Pegeiolini Carle (GAT Firenze) 47
"Elicettero da ufficio®

Baldecchi Renateo (GARC Firenze) 43

"Pegle Ike 1938"
Seguono ex—aequof

Bertolani Benito (ILucea)

»1/3 di Coupe d'Hiver"

Bertolani Mariella (Luceca)
"Elicettere®

Cantini Giorgio (AAC Calei)
"Fillen 1839" .
Pegeiclini Jacepo (GAF Pirenze)
"Také Tombo: giechine giapponese”

Tserittis 11

Formagiene giuria: Giovanni Barchielli - Mareo. Biachi -
Niceold Gianni - Meurizio Mereiai -
Piero Pecehioli,

Conteggi schede votaziene: Daniele Apicella,

Direttore di gara: Giancarlo Bestini.
Riprese fotegrafiche: MNMario Ugelini.
Allegtimento “party": Vanda Bizzarri - Céeile Pegeiolini - Anna Schaller.
e O o
Data prossims edizione: 21 gennaio 2001.
Ce trés jeune concurrent a réalisé une belle !
performance avec la troisiéme place en

catégorie “TH " (le 3b cm et 2 grammes , QIO
selon une formule allemenande ) . 8389




Le suisse Peter KELLER a triomphé dans deux
catégories , établissant aussi les records
respectifs de la salle . Le voici avec son modele
F1 M, & écheveau non limité, juste au départ
de son vol record a 11°30” . L’hélice est & pas
variable .

Ce modele aile battante , aux fprmes 2 la

LEONARDO , a gagné la troisiéme plazce au-

concours
Fanfani .

de Fun Fly , présenté par Licio

dans™1e concours

tit ‘ce jouet-Také Tombo (

fl libellule en “bambou ) original japonais , trés
populaire “ 1a-bas ", et ‘présenté par Jacopo

§ PICSCIOLI ( GAF de FLORENCE ).

23 Janvier 2000

FLORENCE OPEN INTERNATIONAL |

Madame Mariell BERTOLANI lance son
modele “ 3 grammes “ sous l'oeil attentif du

mari , le bien connu Benito , pour réussir un
vol de 553" .

Frzanco PIANIGIANI ( ASA de Sienne ) avec son
“ Ministick “ classé troisidme .

8390
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F10 - P7

175

175

Spannweite 350 mm
Gewicht 066 g
Antriebsgummi  0.87 g

~ Bespannung Folie
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(from the Winding Stooge, Oct 99) R o o
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PROP HANGER DETAIL. cL

LE,

zaned = N
: .’ 1/32" ALUMINUM { ' : " PROP BLADES ARE 1/32° SHEET :
: DRILL FORPECK — cofor i FORMED ONA 3° CYLINDER. SET 1
THAUST BEARING N EACH BLADE AT 15’ LEFT FROM '
‘ o VERTICAL ON THE CYLINDER, ;
— i mzm&ums_upes. ;
/ : ‘ : .!
H
REARHOOKIS 020 WIRE wmemasmewmommaﬂeermmrowmm I B
INSERTED THROUGH THE FROM TRAILING EDGE. ! L
BALSA TUBE AND BLOCK ‘ S
INSERT. MAKE AN °L* ,
aemmmmmwrm

_-.9 m‘xw* o
et BLOCK INSERTED IN

- \ EACHENDOFTHE
MOTOR mmunom‘so 1/32° BALSA °
TUBE 10 ¥4' LONG FORMED ON A 114' DOWEL
NlSGLUEDTOTHERIGHTSIDEOF
smumuae:scovsnan

STAB 1S GREEN WITH YELLOW

Al © - STRIPES EDGEDIN RED.

USE 120" SCUAREFORSTAB . . - . : Y
: STURCTURE. o WET FORM |
o TH!SPORT)ONOFGANOPWS D

' s . ALUMINUM COLOR.

, T MOTOR STICK

!
! |

3

Y GREY) 9-51 n HO-OAL
5 SCALE




Speed of
rotation: Q

Aircraft
speed: V

vortex

What follows describes the way in which diff-
erent lay-outs can influence propeller performance.
In the process, the question of propeller adaptat-
ion will be dealt with in its main aspects. A full
discussion of adaptation is neither possible nor

t (..) So, we shall try to find out how iwo simil~
i ar propellers, designed to the same parameters,
work, The only difference will be that PROP~F13-3A
is worked out with a lift coefficient of 0.5, while
PROP-F1B~3B is designed with a Cl of 1.0,

The design data are as follows:
Thrust 1,4 ¥ (about 140 grams-force)
| Flying speed 6 m/sec

| Rotational speed 70O rpm, i.e. 11.66 per sec
I Diameter 600 mm

‘i Power consumed 10 watts
I

|

|

|

1
" e ol e
L l : ™ St
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1 ?igi; 1 - 0,5
P A -t
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Geometry of the two F1B blades -~ 'In dashes F1B-3A with its CLl of 0.5
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/ Distribution
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/
Tip

F. Wartzenriether J

The mishemash which follows is taken from those
many articles that have had world~ wide circulation
since 1968, the Schwartzbach year. In the quest for
the 'perfect' propeller, we are led, impercepitidly,
to neglect somewhat the basics, Here is something
to keep our feet on the ground.. And first of all,
from Ernst SCHOBERL, the former Wakefield flier,
but developer too, in Germany, of electiric-powered
models and also assistant record~holder in muscle-
powered flight.. The propeller of 'Musculair' was
his, as are those of other, solar-powered alreraft,
Here is 'W-Props - Part 3!, from reference 1,

Overall efficiency 84.5%

Section Gottingen 101 ( median camber 4.5%,

thickness 6.3 )

" Lift coefficients 1.0 and 0.5 respectively
Motor 16 strands of 6x1 Pirelli

For PROP-34 to deliver the same thrust as
PROP-38, the blade width must be doubled, Because
of its higher Cl the blads angle of PROP-3B is 5°
greater, Various uncertainties, such as too low a
Reynolds Number at the blades'! extremities, have
been ignored in the calenlations, so that the diff-
erences can be better highlighted.

Here, then, are the calculations on the propell-
ers' performance,

Let us accept, in general terms, that the opera-
tion of Wakefield propellers is defined by the pow=
er of the motor and by the flying speed (more prec-
isely, by the operational parameter V/nD) and $hat
operatimg values that do not diverge too much from
the nominal rotational speed (between approximately
9 and 15 revs per sec) can be transposed with
acceptable accuracy with the help of ‘hydraulic
similitude' formulae,

The 34 prop (C1=0,5) displays a relatively
'stiff' pexformance, with good efficiency at low
flying speeds, whilst the 3B prop (Cl=1.0) works
more 'flexibly' with an attractive efficiency at
higher speeds,

This is because 34 is not sufficiently loaded
at V=6 m/sec and receives its optimum loading aro-
und 5 m/sec - whilst 3B finds itself over~loaded
at 6.m/sec and works in optimal fashion only at a
greater speed (6+5 to 7 m/sec).

From an adaptation point of view, this means
that 3A is more at home at low flying speeds,but
its stiffness in performance makes it more diffic-
ult to adapt than 3B, which is designed for higher
speeds.

How then can we desizn a propeller for the values
that we have chosen., thrust 1.4 N, speed & m/sec,
diameter 600 mm and revs 700 per min?

From our earlier discussion of some well~known
provs and of the consequences of various configur—
ations, we have been able to establish some refer-
ence points, which will be of help in making best
use of the three variables available to us: blade
width, aerofoil section and angle of incidence,

8394



(J.W. notes: the preceding articles had examined
qualities and defects of props such as the Schwartz-
bach, the Siebenmann and the Stratos..the conclus-
ions having been arrived at from computer study of
their characteristics and performances.)

Yo way shall we make the mistake of limiting the
possibilities by specifying in advance prescriptions
such as 'constant Re' or 'constant Gl' or even 'con-
stant section from root to tip'.
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BLADE WIDTHS : These are already governed by two
factors: the Cl and, at the extremities, the minimal
acceptable Re. At the hub end we must have an Re of
at least 20,000, to avoid with complete certainty
any breakaway of the airflow. In practice, within a
radius of 80 mm it is difficult to achieve this fig-
ure., But this is not too serious, because the blade
root makes a fairly small contribution to the creat-
ion of thrust and we can overlook it. All the more

UOEIEERE

80 since we should have to pay for its creation by
some fairly significant losses,. A% the tip the Re
must reach at least 30,000, Thisg part contributes
greatly 16 the propulsion, the thrust of the section
here being little diverted by the twist of the blade
A section working incorrectly at this point, even to
a small extent, would markedly reduce the efficiency
of the whole,

SECTION : Because of the very variable power of
rubber, we must choose a section having a very wide
working range., On top of that, a propeller section,
especially at the root, ean tolerate a much greater
loading( €1l and angle of incidence ) than on a wing.

Sections such as Gottingen 101 or Gottingen 345
have proved to be very effective,

The median camber should not be more than 5%, the
thickness 6%, Less cambered sections can be a little
‘t:hickel‘ .

4 nominal Cl of 0«8 has been shown to be well-
adapted to use across the whole range of flighte.

At the blade root, in cases of low flying speed,
extreme values of angle of attack come into play.
Here there is no solution other than o take the
load off this part of the blade and %o shape it for
minimum drag.

At the tip, because we want a minimum Re of
30,000, we shall have to increase the chord suggest-
ed by theoretical calculations and, in order to keep
to the optimal distribution of the thrust, reduce
the €1, Here we shall choose low~cambered, thin sec-
tions (for example 5% thick, with a flat under sur—
face).

For low Re values good results have also been
had from flat sections with their maximum camber
far forward {so-called chuck-glider sectiocns).

The use of turbulators on prop blades is subject
to much discussion, Centrifugal force and the Corio=
lis effect cause on the boundary layer very benefic~
izl accelerations of airflow. We should experiment
carefully to see whether a turbulator can further
improve these effects or is simply going to add to
the drag.

INCIDENCES or PITCH : An exact calculation is
probably beyond the majority of modellers., But even
without electronic equipment we shall get by very
well, We have already established the optimum dis—
tribution of the chords and of the sections. At the
blade root we shall start with 0°incidence, This is
inecreased to 4%rzr 5°at a radius of about 120 mm. We
stay with this incidence to about the 250 mm radius,
coning back at the tip to around +1°

Expressed in terms of pltch, this means that the
piteh must reduce at the two extremities by about 15%
in relation to the central part of the blade.

(+e) We have not sought to put forward here an
'ideal! propeller, because each alrcraft calls for
an adaptation of its own and because disappointments
are too frequent for us to wish to define a propell~
er without reference to a particular plane. (..

Profil 101 5 4,2 | 9.2

7,51 50 { 0,27

- TT—— 10 | 5.7 | o

19 6,651 0,6

20 1.3 0,75

0 7.9 1| 1.0

r ' 4 { *3 l ' ' *r 10 7.5 1,7
0,9 I 6.91 30 l 4,5' 30 S0 6,75 121
60 547 1,1

70 4,45] 0,9

< Ty Ty 80 3,1 | 0.65

[+] a,7 0,7 90 1,6 0,3%

1,25) 2,2 0 95 0,8 0,2

2,5 3.0 9,05 100 ] o
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IT'S THE PITCH THAT PAYS OFF

Many thanks, Ernst! To sum up the theoretical
part, in other terms: a narrow, high pitch blade is
preferable to a wide blade with a lower pitch, all
the other parameters being assumed constant,

4 somewhat similar investigation had been succesg-
fully undertaken by G.XENAKIS im 1972 (ref. 4). This
examines five designs with identical blades, but with
different pitch distributions: Schwartzbach, Goldst-
ein and basic helical, Variations in efficiency due
to the different pitch distributions are almost imp~
erceptible, On the other hand, the overall pitch is
absolutely decisive, The same goes for the motor po-
wer absorbed and the thrust provided. .

N.B. 4 ‘high efficiency! in itself does not imply
that the prop is well-adapted. The term indicates
that, bearing in mind the conditions that the mathe-
matician is setting himself (the speed of flight and
of prop rotation), the propeller is using properly

almost all the power of the motor. But, on the field, .
will the modeller be able to create the required con-

ditions?
WEAT PITCH?

For the past 30 years, reflecting champicnship
experienpe, a powerful climb has been preferred. In
Wakefield/F13, 16 strands of Pirelli 6x1 or of Tan,
its modern equivalent; a motor run of about 30 secs;
a launch preferably with VIT, variable incidence on
the tailplane, The pitch is then around 720 mm, or a
little more, longer climbs have been tried, as well
as variable pitches (VP) with a wide range, more
than 10 d=grees., Present~day experts have developed
an almost standard Fi1B, using a very limited VP, 5%z
less, and having, initially, a vertical climbd (when
the flyer knows how.). 4nd the nominal pitch of the
last 10 years has been around 760 mm., That's slightly
more than in the preceding periocd, because everyone
has made progress in construction and trimming,
«+'Nominal pitch® - conventionally, pitch is measured
at the 70% radius; the band between 70 and 100% repr-
esents half the total area of the propeller disc,

In Coupe d'Eiver the problem is different, because
surface area and, more pertinently, wing loading are
open, 4 wing of 15 dm*, with a wing loading of 80/15=
5.3 g/dm®, glides and climbs more slowly than a wing
of 11 dm and 7.5 g/dm®, So the prop can have a great—
er pitech and/or a longer motor run. On the other hand
if you want the same fast climb, a large wing area ig
going to develop more overall drag, so it will call
for a lower pitch, You won't get away without delving
into your documentation or without a series of tests,
too, on motor cross~section and propeller pitch,

In Open rubber the procedure will be the same.
More specifically, here is a point of reference for
the category in France which stipulates a maximum 20g
of rubber,, Cn such a model, of CH dimensions, with
an 8 strand motor of 6x1, a prop designed for an 8
strand Coupe model doesn't work; the pitch is ‘oo
great,. & prop dewigned for 6 strands in a Coupe mod~-
el ‘is needed.

The problem of the P,30 category has been set out
brilliantly, in relation to 'Window Plane'!, in Vol I=
ibre 98, A small area P,30 flies fast and the propel-
ler pitch is too low for good efficiency; it's SCHOB-
ERL's low pitch prop most clearly at its worst. The
solution was to 'load’ the prop, on the one hand by
reducing its speed of rotation, on the other by adju~
sting the model's flying speed, which can be done pr-
ecisely by increasing the wing area. In parallel, the
model's stability on its trajectory was given close
attention,

The facts above relate to the average model, with
a2 strong climb and a tactical capability. And the wr—
iter is emphasizing these facts only as a reminder -
that it's the pitch that pays off.. The theoretical
details which will follow will simply serve to clari-
fy your thinking when your dresams confront you with
unfamiliar choices,

AVATLABLE POWER

To give us a fairly complete plcture of the effic-
acy of a propeller, there is nothing to beat a few
figures, In this survey you should interpret them in
reasonably broad fashion, absolute accuracy being ne-
ither our aim nor within the compass of even the best
of contemporary writers,

First of all, naturally, the motor., The accompany-
ing curve shows the torque delivered during the run-
off, against the number of turns remaining stored on
the skein, You will note the units used: inche-ounces,
abbreviated in-oz. There are two reasons for this ch~
oice, Only our English-speaking friends have gone to
the trouble of measuring their motors (or more corr-
ectly, of publishing their findings). Again, 25 in-oz
is eagier to remember than 0.176 N¥m, the legal unit
of the SI international system, Newton-metres (dive
ide the in~o0z by 141,57 to find the Nm),

>
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The curve is that of a standard motor, but a ra-
ther good one (refs 11 and 12), We have used the old
specification ¢f 40 g of rubber, because ithe prop
that will serve as our guinea~-pig is also a precurs-
or - the absolute precursor! - the Schwartzbach of
1968,., Fanfare, pleasel

The maximum torque is reached at 116 in-oz. Our
props, however, are normally intended to yield their
best 'efficiency' during the most rewarding part of
the unwinding -~ on the graph between 280 and 80 tur-
ns, In this section, the torque deliversd remains al-
most constant - and over a long time, so it is parti-
cularly around this that we are going to take care to
trim the whole model, However, there is a problem :
what precise torque should we select, if we want . to
design an optimized prop? B. ERAMER suggests 20% of
the maximum torque (ref, 8), That gives us 23 in-oz,
This is certainly a figure adopted by the majority
of writers. But how, then, will the propeller do
outside the 237 For example duxring the power dburst,
where the maximum energy of our rubber is obviously
concentrated? A prime question, which will be clear—
ed up very shortly,.

EFFICIENCTES

After the power burst, the model settles into its
so-called 'cruise' speed., What is that speed? Practi=-
cally the same as that of the glide, which for a typ~-
ical F1B model is around 4,9 m/sec.. Suppose that we
were wanting to profit a little more from the concave
portion of the curve, between 300 and 240 turns., We
should then choose a little higher flying speed. Say
6 m/sec (refs 1, 4, 5, 8). Christian Schwartzbach had
calculated his 1968 propeller for 7 m/sec and 13 revs
per second,

Bugene LARRABER, in addition to having designed
the propeller which was the first to cross the Chan~
nel in muscle-powered flight, has put his calculatio-
ns at the disposal of our small world of rubber model
fans (ref. 7). Starting from whatever design of prop-—
eller, you choose a flying speed and a rotational sp-
eed and you find the angles of attack, the Cl and the
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Cd valunes along the blade. You then work out the axi-
al and the radial components: axially, in a forward
direction - the thrust; radially, the drag forces -
and so the power absorbed., Finally, you can calculate
the efficiency =~ which is the relaitionship between
the two components, For the Schwartzbach 560/720, you
then have the small graph below.

0.8 § Spt_eed 6 m/s
0.7 1.8 Qo
ﬁ f :
0.5 -
A
0.5 .
a.‘ e ....5 ...............
- : . ' BRevs per sec ,
8§ 8 10 1z 14 16 18 20

At 11 revs per sec you see the maximum efficiency,
for the nominal speed of 6 m/sec that we chose: 0,786
or 78e6%%. To be more realistic, it's excellent betwe-
en 9«5 and 13 revs/sec. Below 9 revs/sec, the model
is 'hanging on the prop’.

Cur propellers ars thus relatively 'flexible' so
far as efficlency is concerned, That's excellent
news, The. game is now going to be to find the prop's
rotation speed, so that all the preceding parameters
can work together at the same time, Hence the graph
below of the TORQUE used: our 23 in-o0z are located
between 11 and 12 revs/sec,
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4nd as 2 check, here is a TERUSTS graph.. The SI
unit is the Newton (). But if you are like me, you
will hardly find it meaningful, So let's use the old
unit, now illegal, of kilogram-force.. The grams ent-~
ered on the diagram allow comparisém with the 'mass!

of our models. Don't forget, however, that the prop—
eller must still carry along the total drag of the
model on the climb, 4nd 1 N = 1 gram=force X 9,81/1000,

650

150
100

8 10 12 14 16 18 20

Of course you have noticed that each of these gra-
phs, each of these calculations, is of a blind, rough
and ready kind.. The torque values required, for ex~
ample, are drawn up without reference to the torque
actually available from the motor, nor to the speed

T (A

of rotation, nor..., nor... It's up to us to find our
own. way in all this, So, our provisional conclusion
would be: torque 23 in-oz, wotation speed 11,5 Tevs
per sec, flying speed of model 6m/sec.

AFRODYNAMICS

Study of the internal functioning of propellers w-—
111 allow us to find out what needs to be improved on
any given prop. For the three specifications chosen
above, the aerodynamic characteristics are going to
be the following =

Schwartzbach 68 6.0m/s  t1.52/s  J=0.932
X Chord Re Pitch ¢ Cl ca r
------- Ll | e
0.1 14.0 2142 827 5,04 0.86 0.280 0.093
0.2 25.0 7255 802  9.47 0.91 0.1 0,247
0.3 36.0 15443 844 10.92 1.15 0.109  0.419
0.4 44.0 25046 795 8.64 1.10 0.078  0.489
0.5 51.0 36218 770 7.24 0.99 0.038  0.510
0.6 54,0 45974 142 5,70 0.88 0.029 0.479
0.7 53.0 52610 722 455 0.79 0.027 0,424
0.8 48.0 54435 705 3.63 0.71 0.027  0.343
0.9 35.0 44643 §92  3.15  0.81 0.030 0.218
1.0 21.0 38257 840 '
---------- Efficiency z (.78 -==wwm-=-
Thrust = 1,519 newtons -> 154.9 grammes
Power = 11.677 vyatts.
Torque = 0,161 Nm. => 22.87 inch.oz.

You will see that the criticism customarily levell~
ed at this propeller emerges clearly from the chart:
too high a pitch at the root, angles of attack out of
the norm, too narrow a shank giving disastrously low
Re values, The whole thing is redeemed by a very even
'circulation' (Gamma) and by the shift of the blade's
maximm width to the 60% radius, In the original stu—
dy by C. Schwartzbach, the nominal parameters were
7 m/sec and 13 revs/sec -~ so an efficiency of 80%,
with the Re reaching 61,500 and the torque needed 29
in-oz, There was, it seems, a slight over—estimation
of the motor power available for the cruise phase.

What about the power-burst? We know that at that
moment an FIB prop rotates at some 20 revs/sec, Let's
suppose that we are launching the model at close to
its glide speed, 6 m/sec, and let's do the calculatio-
ng again, The theoretical efficiency will be of the
order of 55%. Hoping that the prop is still function—
ing,., the blade's angles of attack exceed 130, which
implies large break-aways of top surface airflow (ev—
en taking into account a propeller's advantages in
comparison with a wing — i.e. better adhesion of the
airflow thanks %o the centrifugal force and the Cor-
iolis effect). So, instead, let's launch our Weke at
its natural speed for the power-burst, some 12 m/sec.
The efficiency jumps to 8%%%, Thanks to Re values go-
ing up to 90,000, we have angles of attack between
105%nd 7%n the Teally useful part of the blade., The
torque is 64 in~oz, the thrust 408 g. In this scenar-
io of a (very) vigorous launchn, it will merely be re—
gretted that the: speed of the model is so great, pro-
ducing therefore a lot of drag, because of the V%, As
for the the prop, it hardly needs variable pitch to be
effective. The pitch in question seems to be there...
mainly o slow down the model,
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EXPLORATIONS

Let's go back to our cruise phase. What part does
the drag of the prop section play? This question is
often said to be crucial, because we are very near to
critical Re values (and someone like ANDRJUKOV keeps
blade roots oddly narrow, doesn't he?). The program
takes account of the camber and the thickness of the
section and calculates the Cd in relation to the Re.
The original sectidon has a median camber of 6% and a
tapering thickmess, Let's take the minimal Cd imagine
able, that of the straight flat plate at 0°, i.e, a
congtant 0,014,

The graph is below, As was predictable, the maximum
efficiency has gone up. For all the other parameters,
the prop operates almost as before, The moral = things
must be arranged so that the section is working near
its C1/Cd maximum,, read again BE. SCHOBERL's advice,

a.8 -

8.7
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Let's look more closely still, Let's give a normal
Cd to the entire blade-shank; for example, 0¢060 as
far as the 40% radius. The maximm efficiency, still
for 23 in-oz of torque, will be 7$%, i.e. 1 percentage
point more {see the Schwartzbachk chart).. Clearly, the
gshank provides very little thrust and the drag seems
low, too, in absolute terms -~ because the relative sp-
eed is small a% this point, E. SCHUBERL was empbasiz-
ing that we simply need to make sure that we get a de-
cent airflow = and that it is elsewhere that things
really happen.

In 1969 George XENAKIS produced a detailed study of
the climb of Wakefield models. He notes that a well-
chosen pitch/diameter adapts to the main part of the
climb, despite the variation in the torque of the mot-
or, The propeller's efficiency is constant, if the mo-
del is well trimmed. The prop operates, however, a li-
ttle below its maximum efficiency; to achieve the lat-
ter a2 bit more speed would be needed, which would inc-
rease the model's drag and reduce the speed of climb:
a balance is established which will not be directly
connected to the parameters chosen in designing the
propeller. So, here is an additional challenge, left
to our personal intuition...

1977 : Alan BROCKLEHURST tried to improve the Schw-
artzbach{ref. 5) by adapting it to the torque availab-
le and by going for less extreme Cl values - this lat-
ter aim implies a blade wider towards the root and le~
ss wide elsewhere. The Re values are 4000 points low-
er; the Cd figures are down a little, on a thinner
section. For 23 in-oz the efficiency is the same: T8%,
but the prop will turn at 12+1 revs/sec, The thrust
goes up to 164 grams—force i.e, 6% better.

We do not have complete data on Alex AMDRJUKOV's
recent propellers, His 1592 design is a 600/737, maxi-
mum width 42 mm, having a section with 4 «8 camber and
4¢3 thickness in its main segment.. 2ll this probably
not absolutely precise — and the optimal motor remeins
unknown,. Keeping to 23 in-oz and 6 m/sec, the prop is
going to turn at 12 reva/sec for an efficiency still
positioned at ocur 78%.

R ERE

Andrjukov 92 500 / 737 8.0m/s 12.0rfs J= 0,834
X Chord f/¢ t/c Re Pitch a4 Cl1 ¢4 r

------- I GGLUTEEERIY | S RVSSURRRE RS S
0.1 10.0 0.01 0.15 1545 644 2,35 0.22 0,190 0.025
0.2 16.5 0,03 0.12 5278 680 3,76 0.38 0.100 0.070
0.3 24,5 0.05 0.10 11685 670 §.64 0,70 0.077 0.194
0.4 33,0 0.05 0.07 20942 681 6.53 0.84 0.089 0.314
g.5 39.0 0.05 0.06 30908 693  6.21 0.83 0.048 0.385
0.6 41.8 0.05 0.0% 39732 710 5.96 0.83 0.034. 0,391
0.7 41,0 0.05 0,05 45454 137 6.01 0.85 0.0 0.395
0.8 37.0 0.06 0.05 46869 753 5.17 0.85 0.026 0.355
0.9 28.3 0,08 0.05 40322 41 5,14 0.77 0.029 0.247
1.0 15,0 0,06 0.04 23740 620

---------- Efficiency = 0,785 --------~ (t = 0,0701
= 1.6 newtons -> 163.1 grammes
Power = 12.233 watts.
= 0,162 Km. ->

Cp = 0.0745

22.98 in-oz. 0,1197 Tb-ft.

Suppose we increase the width of the entire blade
by 5 mm. The efficiency goes up to 7%, but the thr-
ust goes down -~ 160 g, all with a slightly slower prop
rotation, 11 revs/sec, The ovposite occurs with a bla-
de 5 mm narrower; in which case the thrust will be
166 g and the run=-off faster, The variations are almo-
st imperceptible and probably much less significant
than the vagaries of our winding.

TO GENERALISE

The calculations in E. LARRABEE's work assume a
very lightly 'loaded' propeller and it is not certain
that our props meet this eriterion, So, room for caut-
ion and reflection!

The two Wakefield props that the Master himself
worked out as sxamples have an.,. odd look about them:
ultra wide inboard, ultra narrow at the tip. What wor-
ks on propellers 2 or 3 metres in diameter, for muscle
~powered or solar-powered aircraft, is not so self-ev-
ident for our small diameters and for the huge angles
that we have at the blade roots,

C. Schwartzbach had chosen a 'circulation' distrib-
ution ( Gamma in our tables ) involving a maximum to-
wards the 70% radius. The calculations done above on
his prop do not reflect that intention; the maximum is
located around the 50% mark. A. Andrjukov falls back
on 7055, with a blade root that seems totally mal-shap-
ed.,.., Shall we ever know who is right?

And now some tips, gleaned here and there..

Low pitch/diameter ratios are less good, 145 is in
theoxy the best; but then the diameter has to be redu-
ced - a had deal.

Larger diameters are better, given our low speeds
of rotation, Which boils down to saying that high bla-
de 'aspect ratios! are better; the motor being able to
drive only a given blade area, it will be necessary to

~cut down on the chords, as long as the Re values do

not protest too much.

Techniques of moulding fibreglass or carbon now
make possible thinner sections, promoting higher c1/ca
ratios and thus a wider working range. Additionally,
the blades stand up better to crashes and D/T mishaps.

The exact distribution of the pitch along the radi-
us is not a critical factor, A rectangular wing works
very well, doesn't it? In fact, we never know for cer—
tain how all the segments of a blade are working. We
can imagine that there are always some of them work-
ing in optimal fashion, the others coming to the res-
cue in other phases of the flight, This applies to i1
aditional blades designed in traditional fashion.

The Larrabee program is available %o you for 15 fr—
ancs in stamps, in 9BASIC on a PC - telephone:

03.87.86,68,09,
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ODD PINDIGS

A ‘constant pitch' propeller, French science tells
us (P. REBUFPET, Adrodynamique experimentale), is des-
igned with a fixed pitch to which is added a particul-
ar incidence for the section - for example, 6 degrees
for the well-known 'Siebenmann', For a long time in

free flight we have made it even simpler: the same pi-

tch throughout, What does such a2 propeller hide?

Let's start from ANDRJUKOV's parameters: 600/737,
6 m/sec and 11,8 revs/sec, We shall take a perfectly
standard section and two blade shapes also perfectly
ordinary: the old 'spoon' and the more recent *lolli-
pop's To get the 23 in-oz torgque, we have a few goes
to find the widths for these blades -~ and here are the
regults:

SPOCN

600 / 137 8.0 m/s 11.8x/s  J= 0.847
X Chord f/¢ t/c Re Pitch ¢ ci cd [

----- Fu I mmmmmmmmmm e e——— ] e | mememmmmcmcecm—m -
0.1 9.3 0.04 0.05 1530 131 5.6 0.44 0.174 0,046
0.2 17.3 0.04 0.0% 5445 73T 4,93 0.43 0.071 0.083
0.3 24.8 0,05 0.05 11642 737 8,28 0.80 0,066  0.22%
0.4 31.2. 0,05 0.05 19493 737 9.5 0.92 0.084 0.319
0.5 36.2 0.05 0.05 28250 737 7.46 0.93 0.079 0.376
0.6 39.4 0.06 0,05 36880 737 6.56 0.90 0.032 0.394
0.7 40.1 0,06 0,05 43775 737 5.18 0.85 0.028 0.379
0.8 38.1 0.06 0.05 47515 737 5,09 0.80 0.027 0,337
0.9 32.8 0.05 0.05 45980 131 4,50 0.7t 0.025 0.257
1.0 23.8 0.04 0,05 3703 13
---------- Efficiency = (0,783 ~----<--- O} = 0.0712 Cp = 0.0769
Thrust = 1.572 newtons -> 160.3 grammes
Power = 12.039 watts.
Torque = 0.162 Nm. -> 22,98 in-0z. 0.1197 1b-ft,

The 'spoon' displays comfortable Re values on the
outboard 4/10 of the blade and, in consequence, low Cd
readings. It labours much more 2% the shank, The circ-
ulation is well distributed, with maximum loading at
60% of the radius, but it shows a deficiency at the
root, '

LOLLIPCP 600 / 737 6.0 m/s 11.8 2/s J= 0,841

X Chord f/c  tfc  Re Piten ¢l ¢ca r
------- I e T | B e T L
0.1 25,7 Q.04 0,05 4218 137 4,31 0.43 0.108 0.122
0.2 37.6 0.04 0.05 11874 137 7.18 0.68 0,074 0.285
0.3 43.6 0.05 0,05 20477 137 8,70 0.88 0.075 0.428
0.4 45,5 0,05 0.05 28417 137 7,49 0.94 0,079 0.474
0.5 44,6 0.05 0,05 34785 137 7.03 0.92 0.054 0,454
0.6 42,1 0.068 0.06 33345 137 6.42  0.89% 0.031 0.418
0.7 38.0 0,06 0.05 41482 737 5.89 0.8% 0.029 0.359
0.8 32,7 0.06 0.05 40740 7137 5,38 0.80 0.029 0.290
0.9 25.3 0.05 0.05 35523 137 4,97 0.11 0.034 0.201
1.0 15,1 0.04 0,05 23482 137
---------- Efficiency = 0,788 ---~----- Ct = 0.0718 Cp = 0.0770
Thrust = 1.583 newtons ->  161.3 grammes '
Power " = 12,053 watts,

Torque = 0,162 Nm. -y 23.01 in-oz. 0.1198 1b-ft,

The 'lollipop' manages better the Re and Cl values,
" but the end result is practically the same: €% being,
here, the sum of the propulsive forces(integration al-
ong the blade) and Cp the sum of the resistant forces,
The circulation is too low around the 605 radius mark,
In total, the thrust provided by the two traditional
propellers is only 1.4% less than that delivered by
the Andrjukov prop. 4 small job of optimization(small,
but lengthy!) would remain to be done on the sections
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used and perhaps, too, on a different blade shape. Si-
milarly, as the 737 mm pitch is not an average on the
Andrjukov prop, a fixed pitch of 720 mm would need to
be tested.

To round things off, you are left with some idea of
the Cd values used, in relation to the section and the
Re, The minimum Cd and the maximum Cl are obtained fr—
om statistics; the curve itself is constant. The writ-—
ers cited in the references almost always use simpler
diagrams, but alsoc more favourable Cd values(the effi-
ciencies they obtain touch 90%).

1.2 | oL
10|
0.8
0.6

We shall borrow the final word from E. LARRABEE
himgself, "The reader should not be over jmpressed by
the foregoing mathematics; it is really no more than
calculating the propeller equivalent of an elliptica~
1ly loaded wing. Propellers designed by these princip-
les are not expected to be better than the best empir-
ically developed propellers, but they do have known
operating conditions, and they make a nice first appr—
oximation for further development,”
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experimental Taillgss

From SWIFT to JULIET
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When [ left you last, I was savouring the apparent suc-
cess of the short-nosed version of my SWIFT design, VL
128. The condition did not last long. Further flying with
increased turns again showed the seeming lack of longi-
tudinal stability with stalls on climb and glide. A previous
analysis of P. Michel's EASY-T design had found that the tip
(the "stab") was actually thicker than the centre-section
(the "wing"). Sc I added some external strips on the
underside and covered it with mylar to simulate the
EASY-T relationship (see sketch A). This seemed to do the
trick at least in part for the glide now appeared very stable.
So much so that on one semi-HLG chuck, it caught a low
level thermal and would have been a goner if a tree had
not got in the way |

However, getting a good stable glide was one thing -
converting it into a good climb as well without TOUCHING
THE CG SETTING OR INCIDENCE seemed to be impossible
without really massive downthrust (which is not very

efficient in my view).
SWIFT fip_section mods. A

6% HLG - foil

6%x1.5 3x1

3x1.5 chordwise covered with
mylar at 3 ribs, root and tip.

At dihedral joint, airfoil now 6.8% thick with 3.4%
mean camber. At extreme tip 7.2% thick with 3.5%
mean camber, an average of 1% mean camber,
and thickness, more than the c/s "wing”.

A review of the layout singled out the following points
for consideration :

1. I had suggested before that the sharp taper made the
resulting narrow tip chords a possible source of problems.

2. The wing/stab relationship seemed compatible now,
but there was still a question mark over the airfoil itself,

3. Linked with 1., perhaps the RN of the wing and more
importantly the stab (tips) was too low and thus not very
efficient. The Open tailless rubber designs have much
larger mean chords, from 162 mm right up to 203 mm. Even
the two CHs chords were greater at 150 mm and 244. The
Open ships were all much heavier, too, and, coupled with
the larger chords, were flying at very much higher
Reynolds numbers.

4. Wing loading. Early glide tests with the HLG section
installed root to tip had shown a very good sink rate as a
wing alone when weighing 89 g. But when loaded up to
80 g - still as a simple wing - the glide deteriorated quite
markedly. And, when adding fuselage, fin and prop, still
further. A similar experience with the MIC?NON twin
design further illustrates this point. The early 10 dm?
version flew well with a single central prop and fuse. When
this was substituited by the twin set-up, the glide
deteriorated in the same way. To return the glide to its
former glory required a large increase in area and span

Mike Segrave

(only realised later). It is clear, therefore, that the addition
of an exira nacelle/fuselage goes a long way towards
explaining the poor performance and stability problems in
both designs.

From the above, it would appear that larger chords and
area particularly at the tips are required together with a
reduction of the overall drag. Areas would be limited,
however, due to increased profile (friction) drag so we are
left with just the airfoil and planform geometry to consider.

AIRFOILS.

Most of the tailless gliders carry quite highly cambered
foils. H. Jenne's and E. Jedelsky's about 7 % mean camber,
Peter's B % while Hladil has 7 % also. But, we are advised,
you can't use too much camber on a tailless rubber model
for reasons of CP movement. But how much is too much ?
We don't know - unless we try to find out for ourselves by
trial and error.

Experiments with this 6 % HLG section of Curt Stevens
on the various SCARLETTE designs demonstrated that a
MEAN chord of 150 mm was about optimum. SWIFT's
original wing carried this airfoil in the centre section alone
(tips being 6 % symmetrical) which had a mean chord of
180 mm. Later tips with this HLG airfoil resulted in mean
chord of only 127 mm, lower than the found optimum. To
increase the mean chord of the whole wing to this value
would mean a TIP chord of 127 mm which would increase
the total area to close to 20 dm? as suggested at the end of
the article, thus fulfilling the requirements of larger area
(for lower wing loading) and chords - but requiring a
whole new wing !

One of the reasons for using this section was its low
mean camber (to limit CP movement) but which still gave
a good glide. Before going any further, I decided to
measure it accurately and got quite a shock | I drew it out
to 200 mm chord. Nose radius of 1.5 mm reduced to 1.08
mm at the 30% chord point above the foil baseline. But the
mid-point of the profile thickness at this same position was
only 6 mm above, too. So the mean camber was (6-1.08) /
2 = 2.48 %, much less than I had assumed (2.9 % !). If we
then take this MEAN camber as a measure of the lifting
ability of the section and reduce it (for a tailless swept
wing) by the cos of the sweep angle (30°) = .866, we arrive
at a new mean camber of only 2.18 % !! No wonder it didn't
glide very well when loaded up !

(" Good airfoi
for swept tailless rubber.
\

- - .~ B e e

Low mean camber to
imit CP movement.
Moderate undercamber o assist glide
without increasing mean camber excessively.
Runded nose with Philips eniry on lower surface.

\_Shollow curve on top surface behind L.E. J

Thickness for rigidity. fy
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The solution ? Use an airfoil with more mean camber in
view of the losses due to the sweep, and use it root to tip.
But, as said above, how much camber can you use ? 4 %,
6 %, 6 % or even T % ? The Davis airfoil (6 % mean
camber) seems to be popular on the Open tailless ships,
both in original and thinned (.866) forms, incorporating all
the desirable features (see sketch B). However, this
section's critical RN is too high, i.e. it's too thick, for the
lightly loaded CH category. If we reduce this formula to the
CH critical RN range, we end up with an 8 - 9 % flat bottom
section with a well-rounded nose. But this gives only about
3 % mean camber, not so very much more than the HLG
foil.

But is 3 % enough ? The HLG foil as shown above has
only 2.5 % mean camber in its original form. So it looked
like we needed more, and the only way to do this was to
add undercamber. Then I realised that the airfoil which I
had been using for a number of years which gave a good
glide with no stability problems fitted all the requirements -
8.8 % top camber, B % mean with a rounded nose and nota
little Phillips entry. It would have to be used with caution as
it had only been utilised on relatively low chords. It would
tell me, though, if 8 % mean camber was the upper limit for
a CH tailless !

PLANFORM GEOMETRY.

The original SWIFT design concept used larger than
usual tip (stab) areas requiring less washout angle and thus
less likelihood of loops under high power. Tip areas of the
Open models as a percentage of the wing as a whole
ranged from 30 - 38 % compared with SWIFT's 40 %. A
large stab like this moves the CC rearwards which, without
moveable ballast, means moving the wing forward and
eventually raising it on a pylon to allow the prop to fold, in
so doing creating a very short nose. A set-up like this on
more than low turns produces a strong nose-up morment
due to prop blast on the close wing, aggravated by the

once the initial burst has died off. Adding downthrust to
control this tendency Kkills the latter part of the climb
because huge amounts are required. A short nose was thus
one of the coniributing factors in the later stability
problems on the climb, as related above.

To avoid short noses, then, (perhaps pylons, too) and
associated stalls on the climb, we would need :

1. A wing that requires a more forward CG than SWIFT's
100 %, thus a different planform.

2. Smaller tip areas as a percentage of the wing as a
whole. Thus a larger "wing". j

3. A low CG to reduce downthrust required. Thus no, or §
a very low, pylon.

4. A lighter prop with perhaps a light extension shaft.
Thus the 10 g motor could be used as a form of moveable
ballast.

GEOMETRY SELECTION.

Now I was faced with the problem of deciding what
planform to use. Wings with sweep fall into two catego-
ries - tapered and non-tapered. A review of the published
designs showed that all the constant chord wings were
swept 30° on the LE. The TE had IPSO FACTO the same |
sweep angle. Measurements of the tapered wings on the
other hand showed that it was their TE
which was swept at 30° or very close.
Even the MAINMOVE of Sabel when you
joined the root TE to the tip TE was
swept 30° too ! According to Horten, a
tapered wing tends to eliminate the
"hole" in lift at the root and reduce it at
the tips. However, this is full size theory
and as so often not so applicable to our
RN regime.

On the other hand, two of the best
tailless gliders, H. Jenne's and J. Hladil's,
use a straight centre section with swept

thrustline being below the vertical CG and leading to a stall  tip panels, as did most of Broggini's r;?
—
]
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1980 1/2A designs. These unswept
centre sections do not suffer the sweep
effect, i.e. are not reduced by the cos
of a sweep angle and are thus as

Shoving how NP moves forward
as C/S % of tip increases.
Thus, for standard SM, CG moves
forward in paraliel.

turns, up to 80 %, produced a
very fast (but horizontal) flight
with no altitude gained. Some
improvement came with setting

-

\

o

efficient as a "normal" wing at this

the wing at +3° positive, more
parallel to the large downthrust,

position, and would tend to fill the
"hole" in lift at the centre. Washing out
the tips of the swept panels would
result in a wing closely (I hoped)
following an elliptical lift distribution,
a desirable feature for low induced
drag. So | decided to use this layout
with non-tapered washed out tips with
the airfoil selected above. I already
had a centre section with this section
available from the MIG?NON 2 due to
the success of the next version, so only
the swept panels had to be made.
They were sized (so that they would fit
in my carrying box !) as a scale

PR,

but did not seem worth
persevering with. I then gradually
increased the washout, but soon
ran into the stability problems
again, made worse by the lack of
a fin. So it was back to the tractor
layout with its increased drag and
"heavy" flight - and lots of head-
scratching !

These heavy characteristics
seemed to be much less with the
pusher layout, so I began to think
of ways to reduce the overall drag
still further. First to be considered

version of the EASY-T design with its

was the washout (the decalage). |

wing loading for parallel tests.

remembered the Russian gliders

Centre section
as % of tip

TEST FLYING.

at the 1965 Kauhava W/C, which
flew "ightly” compared to the

First glides with the prototype with

North American models which

30° tip dihedral (to simulate EASY-T's

had something of the "heavy"

18° washout) seemed somewhat heavy

appearance in flight. This was

and laboring but overall some
promise, Power was not much better,

later traced to less decalage on
the USSR types - 3° vs B° I

the impression being one of poor per-

decided on this basis to reduce

formance with stability problems. The

the decalage as much as possible

30° tip dihedral and its washout did not
seem to be the answer as already
experienced with the SWIFT. As the
tips were plugged on, I could vary
washout without changing dihedral. So small blocks were
glued to the underside of the tip TE root and shaped such
that washout could be varied. Tests showed that -6° was
about right so I removed the blocks and reduced the tip
angle to 12° (2 X washout angle). Now, surprisingly, the
"heavy" flights and stability problems returned, which led
me to think that the extra dihedral was doing something,
what, I didn't know at this point.

What next ? Tips with 30° dihedral and 6° washout would
require major surgery on tip/centre-section joint,
something I was reluctant to do at this time. Perhaps the tips
alone simulating the EASY-T wing loading would be a
theme to pursue, but plugged together, they were worse
than the previous configuration. I again tried these outer
panels on the straight centre section, and one flight seemed
to climb well but the glide was still steep and "heavy" - 25
secs up and 18 secs down ! Thinking that there was not
enough decalage for a good glide, I increased the washout,
but when I arrived at ~18° the condition was still there. (The

tips were now dihedralled 35° which looked ridiculous !).
Large amounts (10°) of downthrust were required to get rid
of the stalls on the climb, too.

THE "HEAVY" FLYING.

Throughout this period the predominant characteristic
was the "heavy" appearance of the ship in flight. This I took
to be excessive drag. In comparing the model's elements
with those of a "normal" model, not much could be found
different except for the large amounts of washout (decalage
in the regular sense) and the extra dihedral break. These
were partly balanced by a shorter fuselage and lack of a
stab, but perhaps only minimally. So to eliminate as much as
possible these factors, I turned the fuselage into a pusher
(eliminating the fin) and reduced the tip panels to 6°
washout but retaining the 30° dihedral. On low turns the
ship did not climb at all, only a powered glide. Higher

0
1 8 81 0

to just enough to prevent the ship
being unstable, i.e. not "tucking
under" (bunt) as a wing does
when no stabilizing areas are
present. Tip dihedral and break were eliminated by
installing new wires and tubes, so retaining the possibility
of varying washout. But the seemingly best -6° washout
angle did not appear much better like this. So I glued the
tips into position 0° relative to the tip panels, deciding to
use them "whole" for washout. This seemed a step up with
some semblance of a reasonable climb, although the
glide still had the "heavy" appearance. Panels were
washed out 6° so perhaps their area coupled with the
angle was still too much, the ship being now close to a
canard !

So the tip panels were reduced to zero washout - and
the ship dived in, in a semi-bunt. CG was then moved
back until this disappeared, but the ship was now extre-
mely sensitive, stalling on one hand glide and diving on
the next - a sign of zero stability (i.e. CG on the NP). What
was left to fry ?

Looking again at the Open and other tailless rubber
designs, I noted that 5 of the 8 carried elevons.  had been
trying to avoid these due to their appearance but, more
importantly, the likehood of damage and inconsistent
setting. (That's why I made the whole SWIFT tips ad-
justable). However, as they were the only element left
untried, I calculated from these B designs (above) that the
elevons were 8.2 % of the wing area which gave me a pair
7 x 1 1/4" (178 x 32). Their angle was determined by
drawing out the airfoil at +6° (gliding angle) and erecting
another line at -9° (the favourite ). This set the elevons
at -20°. But still the heavy flights. I started to add more
decalage but quickly realised I was going down the same
road as before. So I went the other way, reducing the
washout on the tips panels, and as I did so, the ship
seemed to shrug off some of the heavy mantle and
become more lively and responsive. (1 had experienced a
similar transformation in the development of the second
MIG?NON version - see VL 132). When I arrived at zero

80 90 100 110 128 138
NP root chord
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the washout effect of the elevons was only -3° | Repeated
hand glides, however, showed longish recovery dives from
stalls so I increased the elevon angle to -25° and ventured
out to try this under power on the two different layouts.

POWER TESTS.

Climbs with the small swept centre section set up were
now just like a "normal" CH with fair altitude, but the glide
was still disappointing. For the first time, though, glide time
exceeded climb time, a notable landmark in the
development programme. The straight centre section
version gave similar results on the climb, the glide
seemingly a little better (or was it my imagination 7). Such
was the lack of awkward characteristics and height
achieved that I began to think that it should climb quite
high on full turns, but the glide quality would relegate the
ship to an also-ran in the performance stakes. The small
static margins on both versions verge on the area where
phugoids are likely, so steps to increase them would be :

1. Thin the tip airfoils (both thickness and camber).

2. Increase camber in the centre section (Airspan on the
lower surface as it sags less) together with a spar at 60 %
on the top surface. '

Both changes should improve the glide by virtue of a
greater difference between the two foils and the better
lifting ability of the "wing".

G/ 30

Elevon
development

1/ .30

50

43

1-4:
Lenghh 190 (7%2")

As the external | mm elevons were prone to warp and
liable to damage, they were replaced by equal area du-
plicates inset in the wing and angled such as to maintain
the same washout total as before -4° (see sketch C/1). This
modification dived on test with the same CG position, a
smooth slow glide appearing at 87.56 % ! a stability margin
of only 7.5 % ! A low power attempt almost dived in as well.
Decalage was then gradually increased while moving CG
forward until a smooth climb was reached - but the glide
was still nothing to write home about, even with a 738 % CG.
More noteable, though, was the elevon ANGLE which was
found to be the same as the external ones had been, -25° ! It
appeared that it was the angle of the elevons which
dictated the stability at this stage.

length 240 (9%")

ELEVON OPTIMISATION.

Now how could I tell whether the elevons were the
"right" size and span ? There was no information available
on dimensions. So as is common in model circles, the only
way was trial and error | A new set was therefore made of
reduced span (see sketch C/2) and set at the same angle as
(1). But their sole effect was to move the CG back which
equalled a 8 % reduction in SM. So that's not worth
pursuing, buddy | Perhaps the chord is not optimal, then. A

third set was produced (only two nights work !)(see sketch
C/3), again set at the same angle, but moved the CG back
in the same way and position as (2). To return the CGC to its
former position required this newer elevon to be set
at -40° | and giving a tip washout of around 8° !l So that's a
dead end too, my friend !

While walking home, however, I realised that, if redu-
cing the chord by one-third reduced the SM by 5 %, then
increasing it by the same proportion should increase it by
the same amount. A fourth set hinged at 60% in the long
suffering wing was again a negative, requiring to be set
at -17° from the -2° initial, but then producing 8° washout
angle, too (see sketch C/4).

It looked like I had luckily stumbled on the approximate
correct chord, but what about the span ? Reducing it by 50
mm had reduced the SM by 5 %. So in a parallel
experiment to that of the chords, part (&) of elevon (2) was
attached to the root of (1) and tip modified (again !). The
result was as predicted, a 25 % SM and correct CG of 70
%. Hallelujah | (sketch C/5).

STATUS REPORT.

Up to now, we had made two important discoveries.
One, the SM could be controlled by the SPAN of the ele-
vons (chord to a degree also, but very much less so); and,
Two, the SM has to be a minimum of 20 % of the mean
chord with an apparent optimum of 25 %. You could look
upon 20 % as a zero point, if you like, so that at 25 % you
have a 8 % cushion. This simplifies calculations, for when
you calculate the NP of your projected design as being
28 % of the MEAN CHORD, the LE of the said MEAN
CHORD is ALSO the CG of the complete ship when
projected spanwise to the centre line. Who would think it ?

GLIDE IMPROVEMENT.

First of all let's look at the SM situation. From my own
experience the size of the SM dictates the character of a
rubber model CH without mechanics. Short SM means
excellent climb while long ones excellent glides. So-
mewhere in between obviously lies the optimum. But
where ?

My tailed CHs carry SM of 28-30 % which gives a very
fine floating glide using large stabs to control the fine
gliding (and thus unstable) airfoiled wings. Climbs are
good, too, so that it would appear that our arrived at 25 %
for the JULIET is close to being ideal, at least until proven
otherwise.

Where now ? What about wing loading ? My tailed CHs
are mostly around 11 - 12 dm? which gives a loading
average of 7 - 8 g/dm?. Our JULIET is a lightweight lady by
comparison - only about 6 g/
dm? It had been noted that
some of the old 4 oz Wakes of
prewar years used large stabs
and low decalage on short
moment arms (relatively) and it
looks like her Iladyship is
tending that way, too, if we
look at the current statistics :

Wing area 209 sq" 180 sg"
(18.4dm?  (11.61 dm?)

Weight 84g 80g

Decalage 6.6° 6.6°

Elevon + stab  #2 | 29 36

and thus area #1 | 48 . 60

as % of wing #5 | 80 (1) 97 (1)

MA : ' 6.2 6.2

Decalage 6.6° for 40 % span (6.6x40) /100 = 2.64°
for the whole wing as "twist" at tip.
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Although the SM of 26 % appears optimum at present,
higher values might improve the glide due to better
damping of those unseen oscillations. To increase if, ho-
wever, on our current thinking would require a higher lift
wing together with larger lower lift tips to maintain
decalage, which would mean a completely new wing. So
for the present, that approach is out of the question.

WASHOUT AND DECALAGE.

Not only were the 4 ozs Wakes low-decalaged, but also
the Russian AZs in 1965 as noted above. But a tailless plane
relies heavily (1) on much decalage in order to fly (due to
its very short MA) we are told.

Tailless Open rubber models and gliders use as much
as -9° or even more. Currently JULIET has 6.6°. Is there any
way that this could be reduced without running into the
dreaded "tucking under" manoeuvre without radical
change (i.e. new wing !). Let's see what can be done.

Final tip section

D

Height of the D-box reduced
towards tip thus reducing M/C tip

15 mm = 6.6° washout
11.5 mm = 5.0° washout

Elevon <s 15 mm = 0% upwards 5% downwards
and mean camber 11.5 = 0.6% upwards 3% downwards

One of the interesting aspects of elevons is the effect
they have not only on the decalage of the ship, but also on
the mean camber of the tip airfoil (see sketch D). Making
them adjustable allows us to control both factors at_the
same time quite nicely in the precise sense. In JULIET's
case, the large elevons not only provided 6.6° decalage,
but have reduced the tip camber from 8 to 2 %. Since we
are not able to increase the camber in the centre section
(wing) as it is already maximized, we can perhaps reduce
the tip camber still further. Maintaining the decalage but
increasing the SM to improve the glide.

Therefore the tip section was modified by removing the
curves between the rear of the D-box and the elevon hinge
top and bottom (see sketch E/1), the effect of which was a
gentle stall eliminated by a reduction in elevon angle, the
CG remaining the same. Times up to now on 100 turns,
33 %, had been consistently at 27 secs, though it did not
seem to matter what the flight pattern was or the height
achieved | Now, though, times improved fo 30 secs. A little
celebration, for this seemed to confirm that we were on the
right track. What now of another aspect - span and
consequent area increase ?

E
L DN

JULIET tip modification
1 —

Hinge

D-box

] Elevon |

What about it ? The larger version seemed overall the
better of the two. Although the small one climbed higher
and faster, it did not glide nearly as well for the times were
about the same. Perhaps the glide could be improved by
going in this direction.

I had made a swept equivalent area centre section of fé
straight one as well as a straight version of the small swept
centre section., These were combined into a much larger
centre section which on test seemed to climb about as high
but with an initial tendency to wing over, sluggish
thereafter. Since the tips (stab) were on a larger MA, the
decalage, which caused this manoeuvre, could be reduced
2 mm, to 13 mm at the TE. This improved times to 33 secs

on the usual 100 turns. A further reduction to 11.8 mm jum-
ped the time up to 36 secs and surprisingly the CC did not
move more than 1 % | Switching then to the usual straight
centre section produced approximately the same times.
‘We had now progressed from 27 to 37 seconds - a run of
12 seconds subtracted in each case left a glide rising from
1B to 24 secs, a 60 % improvement. Another milestone -
decalage now about 8° !}

THE FINAL BREAKTHROUGH ?

The next step was obvious - reduce the tip mean cam-
ber even more. How ? Make the undersurface flat or even
convex ? Difficult without massive reconstruction. But with
some external fairings, mylar covered, this was achieved
(see sketch E/2). Test flights confidently expected to stall
dived into the ground, much to my consternation and the
giggles of bystanders. CG back gradually until semblance
of a glide appeared (76 %), giving a SM of only 19 % right
on the edge of the phugoid area. I almost tore off this mo-
dification, but decided to see what would happen. So set
the CG a little further forward at 73 % for safety on a first
powered flight, from which the glide looked "stally", but
an unusual kind of stall, not the normal abrupt kind com-
mon on tailless ships, more a kind of gentle oscillation. A
CGC moved forward to 70 % to damp this out had little
effect.

Climb angle was shallow with tightish turn after the first
few seconds. In desperation (for I had often noted that
hand glides did not tell me very much about the glide from
"on top") the ship was hand-glided to a nice smooth des-
cent. Then 77 turns were wound on - and I was quite star-
tled by a fast, very steep spiral to good altitude followed
by a smooth glide which looked better than before with no
sign of the famous "phugoids” despite the SM now being
only 20 % !

What had happened ? I thought that I had reduced the
mean camber in the tips ; instead, it appeared that I had
increased their lifting power quite substantially. A second
flight on 100 turns was even more impressive with an im-
proved time of 38 secs. A third, however, gave me an in-
sight into what had actually taken place. The ship stalled in
some turbulence partway through the climb (not enough
downthrust). This time, though instead of the rear-up stall
and dive into the ground, it just sank gently with the wing
perfectly level until the nose lowered sufficiently for reco-
very and a resumption of the climb. Wonderiul, tips which
stall Jong after the centre section, just... just... just IDEAL !
Mother, pass me the brandy!

Back at base, I drew out the new tip airfoil from tem-
plates tailored to upper and lower surfaces (see sketch D)
and noted that it was close to being symmetric on the one
hand, like an airfoil for grande sailplanes (Wortmann, Ep-
pler), on the other, or even like the Davis airfoil favoured
by the Open rubber boys. John Pool had already sugges-
ted I try this foil but the idea was not taken up as itis 9 %
thick on 6 % mean camber. But what now of a Segrave/
Davis look alike on the whole wing ? The mind boggles !

(to be continued...)
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FORTSCHRITTSGRAD.

Mit 6,5 m/s Geschwindigkeit und 23 in-oz Drehmoment
(0,162 Nm) wird noch kein richtiges Bild eines W-Propellers
geschildert - ein Modell fliegt nie mit so steifen Parametern.
Die Wissenschaftler haben sich einen Begriff aufgebaut,
das weitere Informationen lber eine Propauslegung ver-
schafft.  Fortschrittsgrad wird die VerknGpfung "V/nD"
genannt. Damit kann man die Leistung studieren, wenn
Geschwindigkeit V, Drehzahl N und/oder Diameter variiren ;
bei uns muB man noch dazu die Re-Zahl in Acht nehmen.
Die folgenden Kurven erlauben es, den Wirkungsgrad eines
Propellers zu kennen, wenn z.B. die Geschwindigkeit des
" Modells zu kiein ist, nach einem Aufbdumen im Wind oder
einem Start mit ungentigendem Tempo. (V/nD wird dann
kleiner).

Zehn Props also auf drei Grafiken - in jeder Grafik liegt
der ZERI-Propeller zum Vergieich. Man merkt sofort, daf3 8
Latten das gleiche Maximum von 81% erreichen - das
heiBt, es gibt einen Zustand des Modells, wo der Propeller
am Top arbeiten kann. Die 81% werden aber nicht immer
fiir dieselbe Geschwindigkeit aufgebaut. Und wo die Kurve
etwas spitz aussieht, wird das Trimmen des Modells
schwieriger - die Geschwindigkeit miiBte in engen Grenzen
bleiben, und Bden mag der Vogel auch nicht.

Grundséatzlich auf solchen Bildern : eine Verschiebung
der Kurve nach links bedeutet, daB die mittlere relative
Steigung St/Dia kleiner ist. In solchem Fall ist auch zu
sehen, daB der Wirkunsgrad bei kieiner Geschwindigkeit
normalerweise besser ist (SIEBENMANN) : ein
GroBflugzeug Fliegt beim Starten mit kleiner Steigung.
Umgekehrt fir eine Verschiebung nach rechts.

Die SCHWARTZBACH erreicht weniger Wirkungsgrad.
Einfach weil das Blatt zu stark geschrénkt ist. Bei kleinem
V/nD, wo mit groBer Ansteliung des Blatts gearbeitet wird,
erzeugt das Mittelstiick des Propellers zuviel Widerstand ;
es geht schon besser, wenn V/nD steigt ; kommt dann der
Zeitpunkt, wo nun die Blatispitze zu wenig Ansteliung hat
und nicht den nétigen Auftrieb fiefern kann. Grund zu all
dem wére die zu Kkleine Blatibreite im Innenbereich, die
zuviel Einstellwinkel flr die gewlinschte Zirkulation erfor-
dert. - Die OPTPROP wurde mit derselben Zirkulation
gerechnet, aber mit gréBerer Breite und kleinerem Ca : der
Wirkungsgrad wird sichtbar gebessert, in GréBe sowie Aus-
dehnung.

Auch zu bemerken : Blatter mit Ausleger scheinen
einen besseren Verlauf von Schub und Zirkulation zu
haben. Dagegen wirken unglinstig die altmodischen Gelen-
ke, DUPUIS, SCHWARTZBACH, KORSGAARD, etc. -
Breite Blattspitzen, innen oder auBen, verlangen wegen Zir-
kulation eine negative Einsteliung des Profils, die bei extre-
men V/nD wieder schlechter arbeiten.

Michel REVERAULT bietet sich an eine
Freiflieger Kartel zu sammeln und zu gestalten
Damit mdchte damit allen Freiflieger rund um
dir Welt , erlauben direkten Kontakt zu haben
per Wort oder Schrift , iiber Telefon , Fax , E.
Mail u.s.w....

Zu diesem Zweck hat er ein kleines
Auskunftblatt in dieser Nummer von VOL
LIBRE verdffentlicht , mit der Bitte es an ihn
selbst oder an VOL LIBRE zu senden . Wir
werden dann zukiinftig die Liste der Angaben
in VOL LIBRE regelméssig bringen .

Also bitte einige Minuten sich damit
beschéaftigen .

Adresse von Michel REVERAULT

MICHEL - REVERAULT

Le Grand Cornet

79100

St. Jean de THOUARS

France

Tel + fax 01 49 68 01 55
Email : mreverau @ club-internet. fr
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TEILUBERSETZUNG HLG GLEN SIMPERS
ANMERKUNGEN:

(1) Unwichtige Details und reine Indoor-Sachen wurden nicht (ibersetzt.
(2) Auslassungen sind durch ......... angedeutet.

(3) Ca = Auftriebsbeiwert, Cw = Widerstandsbeiwert

(4) Meine zusétzlichen Bemerkungen sind im Format Kursiv geschrieben.

| FLUGELENTWURF

Grundrif3

Ich betrachte den Fliigel als das Herz des Modelles, und entwerfe ihn mit besonderer Sorgfait.
..... Der induzierte Widerstand infolge der Auftriebserzeugung und der Reibungswiderstand
verursachen, bei nicht abgeldster Strémung, jeweils ca. die Halfte des Flligelwiderstandes. Fiir
it geringe Sinkgeschw. ist das Modell normalerweise an die AbreiBgrenze getrimmt. Ich baue
meine Modelle ohne Schrankungen. Die Auftriebsverteilung eines Fliigels ist durch seinen
GrundriB gegeben. Elliptische lokale Auftriebsverteilung Uber die Spannweite erzeugt zu viel
Auftrieb im Mittelteil, wodurch dieser beim Uberziehen frither abreiBt als die Enden, besonders
wenn diese negativ geschrankt sind. Abweichungen von der Ellipse beeinfluBen den ind.
Widerstand kaum drastisch, solange eine graduelle Abnahme des lokalen Ca nahe den Enden
gegeben ist. Mein Grundri8 ist in der Mitte rechteckig, mit zuriickgezogener Nasenleiste gegen
die Enden, um einerseits die Vorteile des geringen ind. Widerst. des elliptischen Fliigels zu
haben, und andererseits eine gleichméBigere Fliigelbelastung. Dadurch kann der Fliigel vor
dem AbriB mehr (iberzogen werden, reiBt allerdings dann auf einmal sofort ab. Ablésung kann
an jeder beliebigen Stelle des Fliigels auftreten, und es sind gréBere Teile des Fliigels
betroffen. Daher ist gleichmaBiger Entwurf und sorgfiltige Kontrolle der Fliigelgeometrie
i erforderlich,

1 (Der gute Mann_hat keine Ahnung von der Tragfliigeltheorie, es ist gerade UMGEKEHRT. Der
elliptische Fliigel liefert gleichméBige Belastung (ber die Spannweite und ist abriBgefihirdet,
wéhrend der Rechteckfiiigel in_der Mitte unterbelastet, und an den Enden iiberbelastet ist und
damit sehr abriBsicher ist)

Abb.1 zeigt die lokale Ca-Verteilung. Der Wert &ndert sich liber die Spannweite, abhéngig.von
der lokalen Tiefe und Schrénkung. Die strichpunktierte Linie zeigt die ideale ellipt.
Auftriebsvert. eines unverwundenen Fliigels mit ell. GrundriB. Die strichlierte Linie und
schraffierte Fldche zeigt, wo lokaler AbriB beginnt Mein fortschrittlicher Grundri8 (Abb.2)
reduziert die Belastung in der Mitte und vergréBert sie an den Enden. (Falsch, siehe vorige
Bemerkung) _Dies ergibt den gleichen Gesamtauftrieb ohne die lokale Abldsung in der Mitte.

é&g Enden sind zuriickgepfeilt, basierend auf Windkanalmessungen von Dr. Van Dam und

anderen, die auf Vorteile dieser Form hindeuten.

Die Streckung meiner Modelle richtet sich nach dem Entwurfsziel. Hohere Streckung macht das
Modell in seiner Reaktion auf Stérungen tréger, und d@ndert den Ubergang. Ich verwende hohe
Streckung fur ruhige Luft und Indoor-Modelle, und geringe Streckung fiir Windmodelle.

Ausbildung Fliigelenden

Ablésungen an einen Fliigel erfoigen nichtlinear, und kénnen deshalb auch bei kleineren
Anstellwinkeln (unter Ca-optimum) auftreten. Details der Fliigelspitzen kénnen die
Fliigelleistung dadurch beeinflussen, daB sie kleine lokale Ablsungen verursachen, die wieder
andere, gréBere Fligelteile beeinflussen. Die Spitze ist ein Gebiet mit hohem Anblaswinkel,
wegen des starken Auftriebsabfalles an der Spitze. Die Stérke dieses lokalen Phdnomens wird
durch den GrundriB am Fliigelende bestimmt. Dieser hohe Anblaswinkel macht, zusammen mit
der kleinen Re-Zahl am Fliigelende, dieses fiir lokale Ablosung empfindlich. Diese auf den

QoANn. ..
OXUO 1



Innenfligel einwirkenden Ablésungen reduzieren den maximal mdglichen Fliigel-Ca. Dies tritt
besonders an Ohren mit kleinen Knickwinkeln auf, die bei steileren Knickwinkeln generierte
Querstrdmung kompensiert diesen Effekt teilweise. Um héheres Fliigel-Ca zu erreichen,
miissen die Spitzeneffekte vom Innenfiligel entkoppelt werden. (Merke: Winglets erfiillen all
das perfekt, sie_sind sehr steil geknickt und durch die resultierende Saugspitze wird der

Innenfitigel weitgehend entkoppelt!).

Die Idee den GrundriB zu &ndern kam mir, als ich die Form der Schwanzflosse von Haien und
anderen Fischen betrachtete, wo die Hinterkante an der Spitze verlangert ist. Von der Spitze
ausgehende lokale Ablésungen werden in ihrer Auswirkung auf den Innenfliigel verringert.

{Begrtindung? Vermutung? Gibt’s einen Beweis?)

Weiters versuche ich, die kleine separierte Zone um die konventionelle Fingerauflage vom Rest
der Flugeloberseite (???) zu isolieren. Zuriickziehen des Fingergriffs hinter Endleiste,

getrennter Sperrholz-Fingergriff, kleine Grenzschichtzdune an der Oberseite.(Auswirkungen_auf
Wurfmechanik?)

PROFILBETRACHTUNGEN

............... Es scheint sicher, daB auch HLG von turbulenzerzeugenden Einrichtungen profitieren

............... Meine Versuche habe ich vor allem an Modellen durchgefiihrt, die Probleme hatten.
............. Ein Indoor mit groBer Woélbung flog ungleichmaBig, manchmal langsam mit superber
Sinkgeschw., dann wieder (wdhrend des Fluges) unvermittelt schnell, mit hohem Sinken.

Div. Turbulatoren/Invigoratoren (auch beidseitig) ergaben zwar konstantes Fliegen, aber mit
schlechterem Sinken als im optimalen Flug ohne Turb. 3-D Turb. waren eine Menge Arbeit, und
brachten nichts. Auch Versuche mit eingebauten Kanten, Gurney-Flaps, vibrierender
Papierbespannung, Vortex-Generatoren etc. waren viel Aufwand ohne meBbare Verbesserung.
Man sollte also einfache Turb. verwenden, die schnell umgeklebt werden kdonnen. Ich verwende
jetzt dinne selbstkiebende Markierbénder................ Ohne viele Plazierungsversuche und
moglichst genaue Messung der Sinkgeschwindigkeit bei jedem Versuch sind diese Versuche
sinnlos.

Versuche mit Profildicke. Mit Outdoor-Modellen haben sowohl 4,5mm und 6mm Dicke
befriedigende Resultate gebracht. Der 6mm Fliigel produziert mehr Auftrieb, aber gréBeren
Widerstand beim Wurf. Ein 3mm Flligel war sehr empfindlich gegen Baufehler und Trimmung.
Das Modell muBte fortwahrend nachgetrimmt werden, und erforderte viel Training, um
befriedigende Fliige zu erzielen. Ich fiihre diese Probleme darauf zuriick, daB das Modell einen
htheren Anstellwinke! benétigt um den erforderlichen Auftrieb zu erzeugen (eigentlich fliegt
ein gutgetrimmtes Modell mit diinnerem Profil etwas schneller, um den bendtigten Auftrieb zu
. erzeugen!) und auf den flacheren Effekt diese Profiles im Nasenleistenbereich (77?)

STEIFHEIT UND WIDERSTAND

GroBe Sorgfalt solite darauf verwendet werden, das Modell leicht, aber steif genug zu bauen,
um Flattern und Durchbiegen bzw. Schwingen des Leitwerktrédgers zu vermeiden, was groBen
zusatzlichen Widerstand verursacht........... ceene Ich verwende leichte Glasrimpfe, 4 - 6gr bei
470mm Lange. Ein Problem damit ist, daB Anderungen der Leitwerks-Schragstellung schwierig
(=] 12 1o P

Ich verstdrke alle Nasenleisten mit Kieferleisten, auch das Hohen- und Seitenleitwerk ..........
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STEIGFLUG UND UBERGANG

(Leider werden keine Angaben lber die Gleitkurve gemacht (rechts, links...)

................. Es gibt 3 verschiedene Methoden, die ich beobachtet habe, und sicher andere, die
ich nicht kenne,

Halblooping + Halbrolle

Das Modell wird in horizontaler Richtung geworfen, ohne Schrégstellung. Es steigt in einem
halben Looping, und gieicht im obersten Punkt in einer halben Rolle aus. Ich verwende diese
Methode Outdoor, mit einem Anlauf, und einem mdglichst groBen ,Schnalzer® bei der
Fingerauflage (Nachdriicken mit Finger). Damit erreiche ich die héchste Wurfgeschwindigkeit.
Der Wurf erfolgt horizontal, das Modell muB also diese extreme Geschwindigkeit in Héhe
umsetzen. Das heiBt, daB die aerodyn. Krafte sehr groB sind. Mir sind dabei schon Fliigel
weggerissen. Die Wichtigkeit der Steifheit des Rumpfes und der Leitwerke kann nicht genug
betont werden (Widerstand!). Der Vorteil dieser Methode ist also die hohe
Wurfgeschwindigkeit. Was sind die Nachteile? Neben den hohen aerodyn. Kraften, haben
meine Frau und mein 13-jahriger Sohn Probleme, damit gleichmaBige Wiirfe
zusammenzubringen. Ihr gréBtes Problem ist, daB3 sie das Modell oft leicht schrag werfen.
Dadurch rollt das Modell entgegen dem Uhrzeigersinn (er fliegt also im Gleiten links!) und
verliert Hohe und Konstanz. Diese Wurfmethode macht Beschrénkungen beim Entwurf
notwendig. Ausreichend V-Form (besonders der Ohren) und genau proportionierte
Seitenleitwerksfliche (klein) ist fiir ein sauberes Rollen beim Ubergang notwendig. Ich habe
Modelle gehabt, die auf den Riicken ausgerolit sind. Mit zuviel Einstellwinkeldifferenz wird der
angestrebte Halblooping zu einem vollen Looping.

Der Flugel ist sorgfaltig auf gleiches Gewicht der beiden Halften ausbalanciert (Gewicht in der
leichteren Haélfte, darliber Papier). Ungleiche Gewichtsverteilung beeinflut den Steigflug stark.

Das Trimmen fiir Hochleistung erfordert viele Schritte. Ich trimme das Modell zuerst fiir den
Wurf, und dann wird der Gleitflug perfektioniert. Schwerpunkt laut Plan, und eine stabile
Gleitflugkurve trimmen, dann den Wurf. Der Leitwerkseinstellwinkel wird so eingestellt, da8
das Modell bei einem Wurf mit voller Kraft in einem Halblooping steigt und am héchsten Punkt
ausrollt. Wenn das Modell erst nach dem héchsten Punkt ausrollt, ist die Winkeldifferenz zu
groB. Umgekehrt, wenn das Modell senkrecht stehen bleibt, ist die Winkeldifferenz zu gering.
Die Modelleinstellung hangt von der Wurfkraft ab. Wichtig ist, das Modell fiir Maximale
Wurfgeschw. zu trimmen. Fir Aufwarmwirfe mit weniger Kraft muB das Modell leicht schrég
geworfen werden, um das Ausrollen zu unterstiitzen (links, rechts?) Wenn der Leitwerkswinkel
stimmt, wird der Gleitflug feingetrimmt, verschiedene Leitwerksschragstellungen fiir die Kurve,
fur das Gleiten den Schwerpunkt anpassen.

Spiralsteigflu

Diese Methode erfordert schragen Wurf des Modelles, um einen spiralférmigen Steigflug zu
induzieren. Mein Sohn wirft auf diese Art. Man kann mit mehr Winkeldifferenz fliegen, dadurch
wird auch der Gleitflug weniger kritisch. Ich persénlich kann mit dieser Methode nicht die
Geschwindigkeit erreichen, wie bei der vorherigen. Zu enges Spiralen verbraucht viel Energie,
so versuche ich, mit etwas weniger als einem Vollkreis im Steigen hinzukommen (weniger
Schrégstellung beim Wurf). Ziel ist, am Ende der Steigbahn das Modell méglichst nahe an der
Gleitposition und Gleitgeschw. zu haben. Sorgfaltige Trimmung und viel Training erforderlich.

70 Grad Wurf

Hauptséchlich fiir Indoor. Wurf in einem Winkel von ca. 70 Grad. Das Modell steigt in diesem
Winkel, wird immer langsamer bis zum Stillstand. Der Ubergang ist dann ein schneller ,Flipp",
der durch sehr leichte ModellauBenteile und sehr geringe Modellstabilitdt mdglich

WIrd. o, Die Methode kann sehr linkisch aussehen, viel Training ist erforderlich.
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Auswirkungen au? Entwurf

............. Was auch immer fiir eine Wurfmethode angewendet wird, das Modell muf
entwurfsmaBig daran angepaBt sein, z.B. die V-Form. Bei der Looping/Rolle Methode wird
mehr V-Form bendtigt, besonders in den Ohren, um das Rollen zu beschleunigen. Wegen des
Rollens spielen auch die Tragheitsmomente eine gréBere Rolle.

(der Rest dieses Abschnittes ist nur {iber den Flipp-Ubergang bei Indoor)

Verschiedene andere Ideen

Ich habe immer geglaubt, das das Trimmen des optimalen Gleitens eine einfache Sache ist -
stelle das Modell einfach auf moglichst langsame Geschwindigkeit, kurz vor StrémungsabriB
ein. Versuche haben hier einige Uberraschungen ergeben (Indoor). Ich habe z.B. mit dem

= y freien Auge keinen Unterschied erkennen kénnen, wo MaBband und Stoppuhr 20% Unterschied

RUDOLF HOBINGER

der Sinkgeschw. ergaben (immer der Durchschnitt aus 10 fehlerfreien Starts fiir eine
Trimmung). ....... Chenereaens

Die 2. Uberraschung war der groBe EinfluB, den der Kreisdurchmesser auf die Sinkgeschwin -
digkeit hat (no na!!l). Beide Beobachtungen zeigen, daB sehr viel Sorgfalt notig ist, um ein
Modell auf optimales Sinken zu trimmen. Wahrend an einem Modell Versuche mit
verschiedenen Turbulatoren Verbesserungen von maximal 12% ergaben, geniigte es, die
Gleitflugkurve weiter zu stellen, um das Sinken um 20% zu verbessern.

Ich bin Rechtshé&nder, habe aber die Fingerauflage links. Ich kann damit die Schrdgaufliage
beim Wurf besser kontrollieren. Sandpapier an beiden Rumpfseiten. Die Fingerauflage ist nicht
zuletzt deshalb zurlickgesetzt, um meinen Finger vor der Glimmschnur zu bewahren.

Thermikbremsen sind ein notwendiges Ubel. Um lokale Ablésungen an der Fliigeloberflache zu
vermeiden, sollte die Bremseinrichtung woanders angebracht sein. Da der Leitwerksein —
stellwinkel sehr kritisch fiir konstantes Fliegen ist, beniitze ich keine Leitwerkshremse, sondern
eine Klappfligelbremse in meinem letzten Modell, wo durch den groBen Abstand zwischen
Drehachse und vorderer Arretierung der Fliigel exakt postioniert bleibt.
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F1E EUROPEAN CHAMPIONSHIPS CLUJ-NAPOCA, ROMANIA JUNE 18-21

Senior

1 Ivan Crha CZE 300 300 300 300 300 1500  500.00
2 Marian Popescu ROM 213 300 300 300 300 1413 471.00
3 Franciszek Kankzok POL 70 300 300 300 300 1270  423.33
4  Stanislaw Bochenski POL 217 300 300 152 300 1269  423.00
5 Daniel Petcu ROM 182 288 257 192 300 1219  406.34
6 Zoltan Hegedus HUN 242 161 277 230 300 1210  403.34
7  Eugen Pop ROM 196 288 300 300 84 1168  389.33
8 Maurizio Tomazzoni ITA 73 300 300 300 191 1164  388.00
9 Milan Valastiak SVK 193 160 300 210 300 1163  387.66
10 Vojtech Zima CZE 25 300 236 274 300 1135 378.33°
11 Juraj Uhrin SVK 126 255 300 300 131 1112 370.67
12 Gianfranco Maggi ITA 64 150 300 300 292 1106  368.66
13 Kiss Balazs Sarusi HUN 158 300 217 165 261 1101  367.00
14 Slawomir Masarczyk POL 199 251 49 300 300 1099  366.33
15 Karl-Heinz Ritterbusch ~~ GER 157 300 199 127 300 1083  360.99
16 Peter Teller HUN 208 144 178 164 300 994  331.33
17 Antonio Ghiotto ITA 193 74 122 300 300 989  329.67
18 Jiri Blazek CZE 119 264 269 33 300 985 328.34
19 Fritz Mang AUT 163 252 65 300 196 976  325.33
20 Hans Althoff GER 26 50 300 300 246 922 307.34
21 Reinhard Wolf AUT 119 300 300 68 117 904 301.34
22 Bernhard Schuessler GER 58 163 38 200 300 759  253.00
23 Peter Nosko SVK 300 300 38 32 51 721 24034
24  Alfred Dotzl AUT 74 122 55 300 159 710  236.67
25 Rene Pfister SUI 90 26 43 194 300 653  217.67
Number of maximums 2 10 11 12 15

Number of full scores 2 2 1 1 1

Junior .

1  Petr Hofman CZE 218 300 286 300 300 1404  468.00
2 Krzysztof Szulik POL 172 191 280 300 300 1243  414.33
3 Dejan Kostic GER 114 300 300 184 300 1198  399.33
4  Adrian Draghici ROM 300 300 300 265 31 1196  398.66
5 Claudiu Alexoaia ROM 71 300 300 300 200 1171 390.34°
6 Alexandru Popa ROM 175 299 300 300 75 1149  383.00
7  Jan Brada CZE 263 236 32 300 300 1131  377.01
8 Jens Hildmann GER 109 300 300 117 300 1126  375.33
9 Lukasz Morgala POL 76 270 273 161 300 1080  360.00
10 Michal Michalik POL 110 290 60 226 300 986  328.67
11 Markus Fiscer GER 209 51 300 300 96 956  318.67
12 Vaclav Boran CZE 118 114 60 300 300 892

Number of maximums 1 5 6 7 8

Number of full scores 1 1 1 0 0
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Thanking you for the beautiful wor'l.<'you have done in Vol Libre,
sorry for my awful English writing (hope some day I can write in French,

the language of my ancestors)
8412 LIRRE
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QUESTIONS

Pour la survie du VOL LIBRE dans le
Jfutur trotsieme millénaire .

LES TERRAINS

Ou en sommes nous awvec la recherche
des terrains ?

Qui s’occuipe actuellement de ce dossier ?

Dans quel tiroir sont les travaux et
recherches entrepris cans le passé a ce propos ?

Quel est linterlocuteur dans ce dossier ,
avec les administrations de tutelles ?

Cette question est-elle toujours a lordre
du jour au CTVL et zau Comité Directeur de la
FFAM ?

LES JEUNES

Y’a-t-il au sein de la FFAM du CTVL ,
une commission se consacrant a la question des
Jjeunes ?

Existe-t-il un dossier a ce propos ?

Des démarches ont-elles ete entrprises
aupres de Jeiunesse et Sport et de 'Education
Nationale ?

Y'a-t-il un dossier de formation
construction pour animateurs et isolées 7

Des documents pour débutants ?

A-t-on déja fait appel ¢ ceux qui depuis

fongtemps ont des pépinieres de jeiines ?

CONCOURS DE SELECTION

EQUIPE DE FRANCE

Ne faut-il pas revoir le mode de sélection
peur les candidats a Uéquipe de France ?

Ne faut-il pas reconsidérer la date du
concours , et son deroulement ?

Ne faut-il; pas définir le role des chefs
d’équipe de France sur un profil précis ?

Ne faudrait-il pas constituer i,n dossier
de remarques el suggestions des “ chefs “ qui
ont déja ete en fonction ?

Pourquoi met-on a contribution les
équipiers pour les frais de championnats
d’Europe du Monde ? Est-ce également le cas
dans toutes les autres catégories
d’'aéromocdélisme ?

Composition el mode de _fonctionnement
du CTVL sont -its adaptés a notre activité ?

SUR LE FOND

Sport ou loisir ?

Compétition ou rencontre amicale ?

Acheter ou construire ?

Dans le monde aéronautique ou en dehors
2

Championnats de France ouvert a tous ,
ou de plus en plus restreint ?

Accepter une hausse des cotisations
pour un investissement plus conséquent dans le
vol libre ? ( CTVL équipe de France ) .

Créer une structure au niveau de
I'Europe , puisque par ailleurs on veut calquer
les structures sur les autres sports .

REPONSES

Mathérar

Matherat

Mathérat , Cheneair Tedeschi

Cheneau Tedeschi cARLES. -

Tedeschi

Matherat .
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ALAIN LANDEAU
1983 ANSELMO ZERI
1984 CENNY BREEMAN

i985 LOTHAR DORING 995 GERHARD ARINGER
1986 EUGENE VERBITSKY 1996 EDITH RIBEROLLE
15867 ROBERT WHITE 1867 VIKTCOR. STAMOV
1588 VICTOR CHOP 1908 ALBERT KOPPITZ
168¢ STEFAN RUMPP 1990 PIETER DE BQER

1200 ANDRES LEPD
DIETER SIEBENMANN
1991 - ALEXANDER ANDRUIKOV
1992 SERGE! MAKAROV
MICHAREL KOCHKAREV
1993 JEAN WANTZENRIETHER
ig94 JACQUES DELCROIX 8414




