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, QWRGXFVIRQ
© H DIH QRZ QHDU VIKH HQG RI WH DUAF®N WKDW, 7KH ERG. Rl WWH NWM IV D VHUHV Rl GMVFV  HDFK
KRSH Z L@IRWP FKDSWW IQ D ERRN 0\ DSSWIRDFK MJHG ~ ~ ZIW DQ RYHDD@BIQIW« ,TYH VHHQ
KDV EHHQ VR FOWL\ NMAV E\ WSH HJ ' HODV FHQY EXW, fYH VHHQ DQ LOWADMRQ RI RQH P
ELLG NMAV DQG QRWVE\ FRXQW Rl RUJIQ ,WDZD V ®QJ SWREDE® Z WK FH® ' IMFV DWH IWDP HG
VHHP HG LQHYIVIDE®! WKDWWHWH Z RX@ EH GHMIQV Z W EDP ERR HDFK GIVF KDV D SDWU Rl EDDQFHY/
Z KIFK DUH FXUHQW® EHQJ |®RZ Q EXWZ KIFK GRQWMIWZ KIFK P D\ EH D MQI® KRU] RQIDO VSDU Z W DQ
VKH FOWALLFDVRQ + , IYH FD@IG WHP H FHSIRQDO ~ RYHLD@®IQIW Rl ViKH GIVFIV GIDP HVIAU [ 7KH W8
R HDFK ED@QFHU FRP SUVHV VDWHY RU |HDWHU/
7KHHHDWH R FRXUH VRP H JRRG NMA WSHV Z KIFK Z KIFK SLRYLGH WREION DQG Z KIFK FDQ EH WP P HG
KDYH EHHQ RP MMG EHFDXVH WH DUH UHD@® YHU VR EDDQFH WH LQGLYIGXDOGIVF  %DMQFHW DUH VHW
VP LU VR DQ IQFOXGHG NIV RU EHFDXVH , NVWGRQIW EH®Z WKH P LG SRIQAVRI WH GVF - 9 DURXV A\ WHP V
NQRZ DERXWWKHP R FRQOHPAQI WH GVFV DH 1Q XVH RIWAQ WUHH
QOHV DIH XVHG ViKH FHOWH VIDNLQJ VKH FROVIGHUDE B
SX@R D ®Q GDIRQ Z MK VE R @ KWU QOHV VR KRGS
VWH GMFV SDIDAO  7KH EHWWRXUFH R GDVD LV + D

DQG+D

7KHWH DUH VRP H lQMIXIQ) QHZ GHMJIQV IWRP WH
6 DXHUMMWHAWY 1Q * HUWP DQ\ « « «

3HKDSYV , WKRX@ KDYH VRP HKIQ) RQ P LQIDWWH
NWVAV DQG SDSHU NIV« « « " IDJRQ RU FHQWSHGH NwV DIH LHD@ D WDIQ RI
GVF NWAV VXSSRUAMQJ WKH VSHRVIDFX@U KHDG  $V
VXFK W(Hh DWH V{H P RYWGDP DWF HDP S® R D
WDIQ VHHQ IQ W(H : HWV  <RX Z I®@VRP HWP HV VHH
CRQV DQGWIHW P DGH XS Rl FHQ WRELOVHG E\
I®RSS\ IHHW , KDYH VHHQ DQ IOXWADMRQ RI D * ULHDW
. DOR &KIQD NWM P ®J ZIW HDFK FH®
WHSWIHVHOMQJ D SDWR WH : D@ DOR D WDIQ RI
DW P P HWMFDOP \ WKIFDOILJXWHY  7KHH LV D 9 IRU

P DWRQ R IOLQ) JHHVH Z MK RQH DWWKH SRIQWDQG

$Q ZD. DWWH P RP HQWWHWH DWH VIKWIHH H FHS
VIRQDONIVI W SHV

7KH &KIOHVH ' DI RQ 6 HAMRQ

7KH 5RIMQ] . VAV 6 HPIRQ

7KH &UFRIGf 6 HPRQ

7KH &KLQHVH ' WDJRQ

&DBIG &HMBHGH NIVKAV 1Q HDUIHU ERRNV DQG P RWH
XVXD® FD@IG |GUDIRQ KHDG FHOMSHGH NVIAVY 1Q
&KIQD QRWIQJ LV P RUH VSHRVBFX@UWKDQ D ELJ RQH
IO ZHD® VHH SKRR EH®RZ 7\ SIED@® WKHWH LV D
' GUDIRQV KHDG HWKHU EDP ERR IWDP HG Z MK D
SDSHU VIO FRYHU RU FDUYHG SROMWIHQH RUD P [

) XQPURQV YDU  EXWIQFOXGH (RAQI H\ HV  Z KIWNHWY/
IRZ IQJ EHDUGY VP RNH [ILH ELHDVKIQI DQG LP SUHV
WLYH KRWQV

IRXULQ HDFK @H EHKIQG  $ NWM Z KIFK KDV MW\DU
UYHG 1IQ WKH 8 . LV WZR GDIRQV DQG D SHOUWY
7TKH VHTXHQFH IWRP WH JWRXQG XS IV VORI WH
GDIRQ ERG KHDG SHDW KHDG R VHFRQG
GWDIRQ ERG WO 7KHWH LV DR D GRXE®I GIDIRQ +

KHDGY DQGMGH B\ MGH FH@Y 21 FRXUMH WH &KL
QHWH SWRGXFH P IQIDWIWH GIDIRQV D EINRX YHUMRQ
DERXW IWRQJ VHHP VWR 10 YHU Z H®
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FUHDWHG , GROWNQRZ ZKHWHU IWZ RINHG DQG
ZKDWZRX@® EH WH HIHFWRI D MQI®I SLRSH®IU

VSIQQQJ 1Q ROH GLHRFMRQ FROWD LIRVIMRQ VHHP V
VKH WIQJ VR DIP |RU

7KH VW(UIHH WSHV RI NIMA Z KHUH VKH Z KR®H VKIQJ RU
DWEBIDWMWKH SDUN SLRYIAQJ AW WIRVEMA DUH

7KH5RDU : LQJ

. VAV LIRIDAQJ DURXQG DQ DI LV 1Q @H Z VK
WH Z 10G

5 RVRU NLVAV

5RDVIQJ : LQJ . WAV
: KHUHDV DHLIRS@QHV KDYH I HG Z 1QIV KHIFRSWAV/
KDYH (RIMQJ Z1QIV ,Q D Il HG ZIQJ WH ERG\ LV
SX@IG WURXJK WKH DIU E\ DQ HQJIQH DQG ViH DU
I®RZ RYHUVKH Z1QJ SWRYIGHV @W : MK D KHIFRSWU
WH HQIQH GUYHQ LRBU Z1QJ SWRYIGHV @WDQG
IRZ DUG P RYHP HOQW KHQFH WH GMQPYH |RW DUG
GIS Rl D KHIFRSWAULQ | DW\DQG GIYHOI@I KW . VAV Rl
FRXUH XVH VKH Z 10G QRWHQILOHV DQG WRVH WKDW
REVDLQ VKHU @WILRP  VSIQQIQJ LRVRY/ DWIH DNIQ VR
$OMRXIK NVA ERRNV [LRP 3HBDP RQZDUWEV KDYH VKH DXVRI\ LR 1 RWVHHQ QRZDGD\V WHVH Z HH
LQFOXGHG S@QV YHU [HZ DWH PDGH 9% DU WH SWRSHIU GUYHQ DILFLDIWZ MK D WRVRU QRW ILf HG
P RWWSHRVIDFX@®U Z HWAWD YHUARQV DLH WMRWH GH  Z LQJ GHYH®RSHG LQ WKH vDUG WV
WVLJQHG DQG P DGH E\ , TEDO+ XWDIQ 1Q 6 Z WHUDQG
+XP RIRXV NIMAV DLH XQXVXDO GLDP DWF DQG Z H®,Q WH 6 HFRQG : RUTS: DU* HP DQ 8 %RDW H[ SHUW
FLDIWG RQHV P RIH VR, ONH WH FLRFRGI®! KHDG P HOWMG Z IM{ D P DQ FDW IQJ (R Z LQIHG NIVM
Z W HDFK FH@D KDQGEDJ DQG WH FKIFNHQ ZKIFK ZKLFK ZDV NHSWDRWE\ VKH ERDWY VSHHG  7KH
VRP WP HV @\V HIJV ZIWK FH® R 1ULQJ SDQV Y%OFKWHPH RU : DIVIIO |G P KUK DQG P
ZMW RU HIJV 7KHWH LV DOR WH FRZ ¥ KHDG SLIRYHG VSRMQJ  9XWSWREGP V ZIWK TXIN WH
Z W FHQY GHSIPAQJ EXUHW SDFNHW Rl TUHV DQG  WWIHYDO®IG VR RQO EHQJ P DGH
Rl FRXUH VDXFHV  7KH OWMMGOWDIAY WH 3LHG
3ISHUR! +DP HIQ WRU Z MK WH 31SHU QP SIQJ ER\ &RP P HUFLDO LRVIMIQJ
DQG SDILV Rl LDW ZIQJ NMAV DH SR
GXFHG  LQYDUDEQ®
' LILEXOVWVR 10 + WHP HP EHU\ RX DIH MXQFKIQJ D KHQ@FRSWAU VKDSHG
WDLQ DQG QRWD NIV Z IMK D VIDLO+ LDJL®Y DQG KDUS EXW ,fYH RQD RQFH
SXA 1Q WH GUHU YHUMRQY EXWQRWKIQ] HOH VHHQ RQH I0IQ) Z HD
JHW VXFK DQ DDK 2 U VSRQWIQHRXV DSSMXWH |LRP

DFWRZG
+ 5RVDVIQJ . LAV
7KHWH DWH VKUHH GMWQFW WSHV Rl LRVDWQJ . VAV LRVDVIQJ DURXQG DQ D[ LV 1Q @QH Z LYK
NV 1Q DGGMRQ VR VHYHWDONWVIAV VKDWKDYH D (R VKH Z QG

VOMQJ  SURSHEBIU \VDIO LOFRIBRIDWMG 1Q WH GHMJQ %R[ NMAV FDQ EH P DGH VR LRVIVIA HVKHU B\ KDYIQJ
21 VMH @WWU WSH P RWFRP P RQ DWH ZIQGP L@ WXE ZIQJV DQI®IG VR JLYH ViKH SURSH@IU Hil HFWRU
ZKIFK PD KDYH IOWRU ' ERGAHV ,Q WH ™ E\ KDYIQJ WKH Z KR®I ILDP H VE MG VR SLRYIGH (R
&HOWU DWODWRQH NV VHH %R 1Q 3HBDP S VDMRQ  7KH P RAMWXFFHWIXOFRP P HUFLDOYHUARQ LV
KDG D SUIRSH®U I1[ HG VR WWH ERMRP  HGJH DWUJKWWH : 1QG . MAV &O@WNHV 5HYROYHU  1LFKRODV
DQIGNV VR VKH D[ LV RI VKH NIMA  XQONH VIKH Z IQGP 1@ : DGVZ RUK KDV SURGXFHG VHYHWDO JRRG GHWLIQV
Z KHWH VIKH VDY DUH SDUD@OVR WH D[ IV VKDWZ DV VHH QH WSDJH  VRP HVIP HV |®IQJ VE R FRXQWU
GHMIQHG VR KHS WIDELDN  6VDEION FRQWROZ RX@ IRMQJ RII VH VDP H @QH , KDYH \VHHQ ELJJHU
FRP H ILRP ViKH IDWIHU LRDMRQ DV ZIQG VSHHG 1Q * HUP DQ DUDQIHP HQW Rl FRXQWAU LRIDAQJ ER] HV



WSQYHIDY

KH. MOQU,WH



7KH. MNQU, W WSQHYINY 30H
([FFBARTO MA? * HRJIH: HEWAMU

I®RZQ QWP HV  -RKQ ( DRQ KDV SWRGXFHG D VX Diagram 1. The Principle of the Rotor Kite Front
SHUE GLDP DWFD@® FRBXWHGER] SKRWR
Vane
5RWRU. WV
7KH VP SBMWLRVRU NIVA LV D YDOH ILHH VR LRVEMA DW  Bearing
WIKWDQI®N VR WH Z1Q0G GDJ WP 7KH 1GHD -
JRHV EDFN DWGDW\R DQ $P HUFDQ SDWQWE\ -
' ROD@GVRQ 1Q DQG HYHU 1HZ \ HDUY VIQFH VIKHQ
MWWVHHP V D 1QHZ 1 IRVRU NIV KDV EHHQ P DINHWAG + Bridies )
IOFXGIQJ DERXW  \ HDU/ DIR D GRXE®! LRIRUZ KHH - — Bridle
VKH NMA KDG DQ DHURS@OQH IXVHDIH Z WK LRVRD/ DW AN
D GKHADOWHSOHQI ILHG ZIQdV 7R WWH EHVWRI
P\ NORZ®GIH DQG XQINH RVKHU NWVHV 1Q WKLY VHF

I
v

Therefore the airspeed a A will be
above wind speed, airspeed at B

VRQ RVRU NWVAV H MWIQ WHU RZ Q WJKWDQG DUH | 4 below wind speed, resiit lower
QRWD VFDBIG GRZ Q RU Z 1QG GUYHQ YHUARQ R DQ\ Wind— pressure a A than B equalslift,
WIQI HOH
N B

JQWH 8 . XQGRXEW
HGO ViKH P RWFRP
P RQ LRVRU Z KIEK KDV 7KH &LUFRI O]

EHHQ P DUINHVMG RYHU 7XEX®U QWAL NIV DUH D WDGIMRQDO&KLOHVH GH
PRH WDQ  \HDW WJQ WDWQHV EUGHIG ILRP D SRIQWRQ \KH GIDAQJ
VVIKH 8)2 6DP NMA HGIH 1HZP DQ DQG 1HZP DQ KDYH D S@Q S
SDWIQMG E\ WKH @ DQG DQ L@XMADMRQ Rl DQ $P HUFDQ EDWHY Rl RQ
.HQ 6DPV  * LHDWDIWP H )DUP RWH IHTXHQW VHHQ DWH A @QGUFDO
IXQ DQG P\ WHURXV GRIXHV Z M D WIHQHG ®IDAQJ HGJHDQGD RU
IRU WKRVH ZKR GRQW SRIOWEUGH!

XQGHUMDQG KRZ VKH\
10 WH WG W VXI 7KH NW GHYH®SHG E\ 7RQ 2 RWYHHQ + HP XW

IHU IlRP VER FRP 6FKIHHULQ P DUNHG VXFK D EUHDN ILRP WKRVH

o PRQ SWREGP V ZIM GHVLIQVVIKDMWLY E\ JHQHWDOFRQVHOWD QHZ GHVIQ

4 John Eaton Spinning Box | (RviRLY RINMVA 1\ RX Z HH GHVLP LOHG VR GRN |RUDQ DQ
| LDJ LON FHWRU IWZ RX@ EH / H &RUQX EHFDXVH Rl WH EUGH!

WH GUIIFX®V R SWRYIGIQJ D FKHDS @ KWD[ ®1 DQG 1®LQJ DQJ B DUDQIHP HQW
EHDUQJ Z KIFK FDQ FRSH Z WK LDSLG IHYROMRQ

$FFRICQJ) VR DQ DUAFGI 1Q $P HUFDQ . A
6DPV ZWRW DQ IQWHWMQI ERRN pPOIQI 6XPPHY  WKH NMA WWP P HG ILRP D SUREGP
7RV 6D@® 0 L@HU SXEQKIQJ Z WK IQMKXF 2 RWHHQ KDG KDG LQ IOIQI D LRN VXSSRUN
VIRQV IRUD YDUHW RI [8)2 * @GHUA] IQJ D JZIQGRFN ZIMK D P HWDJIH RQ WKH KD

DUGV Rl GXONHQ GUYIQJ  +H WIDUMG VR GHYH®S D
7KHH MQW UHD® D P\WWU Rl KRZ WH 10 EHWMUEUGIQI W WWP |RUWKH Z LQGVRFN VMKDWBIG VR
GIDJ LDP 7KH EDVF WKHRU Rl @WWIDMAV WKDWDQ DEIOV VR |® IQGHSHQGHM®  +H FRX@ DOR
DV DWJI@Z V RYHU DQ DHURI RIOMWINHY RQIHUVR IBZ  VKRUMQ WH UHVXOMQI WEX@UNMA [LRP FILFXP
RYHUVIKH VRS VXUDFH FRP SDUHG VR WH DILWVSHHG RQ IHIHQFH DQG~ T®RQJ + XGIP DWO® VR P FILFXP
WH XQGHUGH , QFLHDVHG VSHHG P HDQV WHGXFHG IHIHQFH DQG FP ®Q  7KHWH Z DV WDSIG GHYHO
SIHWXWH DQG WH SUHWXWH GULIHUHQFH UHVXAV 1Q RSP HQWGXUQJ WWH WXP P HURI §  WKH NMVA ZDV
AW ,Q WH FDVH R D IRIWQJ ZIQJ GHVLIQHG VR VIKHQ VNHQ VR WKH ' HSSH . IV ) HWIYDODQG Z DV
LRV DV VKRZ Q 1Q VIKH GIDJWDP  ViKH VSHHG DW$ FODUD WWKH RXWABQGIQJ NIVA RI ViKH WKRZ  7KH GH

Z LOFH KL KHUWKDQ ViKH DILYSHHG DW2% DQG WHIHIRIH VJQ Z DV HIMMUHG 1Q EXWWH LQYHQRWY
Z H KDYH @w KDYH P DGH VIKH FROWMXPARQ DQG GIP HOVIRQV JHQ
HLD® DYDME® VHH GDJWP ' VDY FDQ EH

, GRQWNQRZ RI D |KDQG FUDIVHGT LRVRUNIVA QRZ DO IRXQGIQ ORXORQ /@ G DQG. IV 3DWRQ 1R
WRXJK WHWH ZDV D' XWK P RGHODERXW \HDUW/ ODUK T

DIR
3WHVXP DE® EHFDXVH WHWH LV D IHWMPWYH SDWOQW
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JYH QRW\ HW VHHQ FRP P HLAD® SWRGXFHG &LU
FRI®[ HV EXWWH GR DSSHDU DWNWHA |HWMYDY 1Q %EQ@RJ LDSK\

YDURXV V] HV DQG SLRSRUARQV )RUP HWH DIHDW+D . XL 01Q)  +D <LJL *&KIQHVH $UMME . WAV
VKHU P RWGLDP DVF 1Q 6LYHU DQG * R@ Z KHWH R

WAQ VKH EUGGBN FDQWHDMO® EH VHHQ DQG WH DWH / 6 1HZPDQ - + 1HZPDQ 3. VA &WDIW
WD) DQG P\ WMURXY  +RZHYHU, WHP HP EHUD HSUQWAG

JUHHQ USWRS &UFRIG{ RQ 6DWWGED HYHQJQJ DW5 ORXORQ 3DW/@ G 3. MAV VHFRQG HAMRQ
3RUNVP RX\WK $@WH RWHU NMAV Z HH GRZ Q

H FHSWMKLY RQH KLJK DERYH WH IXQDIWUDUHD 1 RW

PDQ @R\HG XS EXWWRWH WDWGG P LIKWZ H® 7KDQNV VR &DIR®Q 6 ZUWZ KR LHDG P\ Z UMQJ DQG
KDYH ZRQGHWHG DERXW WIKH XSUJKW JIHHQ UQJ -RQ ZKR WHZRWINHG WH GDIJWDPV ' WDJRQ NWVM
WHDG\ 1Q WH N\ SKRVWRV FRXUMM RI 0 DBR® * RRGP DQ

' LDJ UDP TKH&UFRIGL . WMAp

vV VKH ALFXP THHHOFH 1 RAWWR VFD®1
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7KH V¥ HO'H EUGB DUH DWDFKHG DVWMKH IKRXUISRIOW  + 1RW
VKRZ Q LV WH EUGB! SRIQWZ KIFK IV RQ D VKRUAMIH FRQOHPAQJ VIKH XS
SHUDQG ®Z HUWHW $ VR % VR DVVRNHHS D@  VIDXWDWD SRIQW

R WH GDP HMAU 7KLV WKRX@G EH  FP 1Q ILRQWRI WKH IDFH  7KH EW
GBIV DIH DMDFKHG VR BRSV VR VSUHDG ®RDG

7TKHVQIKWD SX@IG 1Q LHDUHGIH LV YIVIDO 7KH NIWM Z LI ® DWDERXW f
ILRP  YHUAFDO

7KHUH DUH D QXP EHUR! Z HE VIWA\2 D VHDURK IRU&LLFRI®] 1Q * RRI®
FRP ZIOIIQGWHP  7KHVH KDYH ®W Rl FRQWUXPURQ KIOW DQG BV




