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FLIGHT TEST METHOD (SPIN)
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2 47 =8 337 Mg UM wEAHe HF DA T F o
B 2UAEY A, 29 AWy R 29 YA S EEEa AR v
23 FA4oz 2o dig ¢4 An R vPAEe] FoAHE =5

H A gold a7 Adad A oA e SHE vy AF
< B2 Ag vk ZAgelrt FFve AAAI AT AR EYE
o] FEAEE HAsta A7H 5E And AL#UE 9tF SR Iron Bird
g Azt an & AFE AEE AAE T EE toletE FHdY A
A71& Az o] AlA7lE ©A] 2t ABEE )% AW (Functional Test)&
AAG g AAFFAEE AT ol FAHE AIFE v YA H(Flight
Test)& 3tAl €t HAANEL 5 ¥ &2A 3 FHoA Aztsle A%
AN 25343 AAG ANE,FE2AE(oad Survey)S AA st vix|g GAR
2AAEE AAEA gk 29AEL g7 A8 AQA 2 EAE ¥
ofste Zo®E W HYUAE ¥ e MY F8F v gAY sl
o B =FdAs 2dd oid AHele APWE 2 2o YA <HAEA
E3e THES AEn 1 Ao it =dazt
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1. 239 A

290& Aot d WA 2de st dAE FES ok o 3F )5t
Ao AYF o}jF 2979 @A+ 44, Departure,Post-stall Gyration, S-
ping] 4GAHE AW,

7}, A4 (Stall)

A& W3 Aol FAAQ Flight Training Handbookol 2j&l® A&
g7l @7/ A& Ade Airflow’t £G5o] ¥¥o] §43] @A A
o2 Ao g1 MIL-SPECIFICATION®] &3l Folzl ulgzdolA Ho A}
$7Hs FEzALHe W3 Z(Angle of Attack)e] H&rgZtola olue] &
Ae AEHow Hosla Ut F, AEHS g3 Fo] HAYIFHAFHET o
2 927 sHdv FAse Her a2 4L oEd Ao

- Pitch,Roll,Yaw2] #|o]&7}%
- = H3E

- A% Buffet

- A=A BIHE

2AH ule] H&E of ZEAA E F UKo Cu FHAA A 4
Yol 7H538ta G-break® #Th 28y 17 71EE st @ue #3F 7]
A # 4 9J¥ High Performance Stallol X & A44&%, G-breake] o] 3
&2 grt.
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TYPICAL HIGH PERFORMANCE STALL

<Y 1 AE >

}. Departure

Departuret Bl E£F7Hsdelols Z2FEIVPSYHZY HoldHoz
Post Stall Gyration,Spin %<& Deep Stall2 HAFHE HAHoltlolRAL
Post-stall AAlo]A Aojr}i Departure ¥HZE HUAIE7ME FHY 399
e zH(Ad wezh)3 gAY At F Post-stall Gyration, Spin, Deep Stall
& E5 Departureol A AlZHg o},

Departure® 17} #(XY,Z&% F 3t4) oA e didteq xFE54H
7} 5l ZHolH Departuret ¥ U& 9ule #F77 o] #AAA FZ
Al 3 Ee] HA g & UAths Rolth oA Mol AZH Ailerono]
HxaA AHHAGH =Fo] £V E & Ave e on g

Departure®] E4L #Eo] & “Uncommanded & Divergent” % o]t}
o] 7] “Uncommanded”@& XAl mgr-zte] 2FWUY xHJ UEE TE
F AtE Ao 2FAVT 2FHAX ¥t E(Lateral Acceleration) & ol
Z2FE A4-3 2449 ¢ e AHolth

t}. Post-stall Gyration(PSG)
Post-stall Gyration® Departure Uh&9 ZFEF4HE 23} PSGE

olF7tA] WMoz THF GAE oYL, AF A& WG ool dHH, 4
& LS4 E du=s #A e § dA ol
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2}. Spin

(1) 2989 Ao

28L& AEH0E7 ool A|&AH o2 Yawing® Rolling Rotationg 3}t
£ ¥3F7] £%°lth Rolling®lth+ Yawing Rotationo] $AM8l2g2 Z&o u$
Yaw Rate(r)7} A ¥jAF ot} a2 2FAle 2dd AJHASH 7+3 T8
g A4 B2A8E A4 Yaw Rated @l @of jiu},

(2) 29 ¥4
WEHQ 29 F3¥E& 198 EAEE 19 2.9 o)

TOVAL REACTION,
WING NORMAL
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]
\ FORCE (N)

~\\
s, ' .

\ f
4 |
|
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| Rae of
WEKGHR : Rol (p}
i Rate o
- : Yaw (1) \t‘/
N |»;:.‘: . -’ ’
SV
v
{ N (-_..__
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! * Rate of
! 3 Puch (i)

Wing Til
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Spin Rae €}
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29 BYe

- wgZe d&wgAun an
- RAZAY HYSES A Ao gD
- 7% Yool e HAEE 2E Aol

g7 2UEFE EFHE g 2
(7h) ES4e R 3o e £F

(249 3)

o 32 a)>0

e Normal Force(nz)>0

o Z2FAY] AA : Up AHA

e Roll Rate(p)8] %3 & Yaw Rate(r)e] ¥ 37} =20}

| Inverted Spin | (¥ 4.)

o &M (a)<0

e Normal Force(nz)<0

o ZFALY] AA : Down ARA

¢ Roll Rate(p)®] ¥3Z ¢ Yaw Rate(r)d] &7} Zu}

(W) 2z Haigd] e 7

: 10<a<35

: 35<a<50
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< 229 3 Normal Spin>

[Flat Spin ] : 50<a

* JEgd e EHE

(th 2383 d W& & &/

Ri

t Spin

3. I I A i 1 i
50 te 0 10 ) 30 [0 @ 10 a0
-J [f;'

90 ¢,¢

< 1% 4 Inverted Spin >

A ztel meh g7kl Weol Aol7b A

: Inside Winge] 3¢ 4-$%.r<0
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[Left Spin] : Inside Wingol #2% B$r>0

FH 157] Bt 379 5usle e &F

| Isochronal Spin | : Alzbe] uj@t Zt4 5 (w), ¥&7}, Sideslip(B)o] 31 =
&7 &% Parametergo] P X 71z},

e

| Unisochronal Spin(Oscillatory Spin) | : AlZkol] ¥ ParameterE 9

gl gFo] At

(°}) &% ParameterE9] B o wWe& B F

Steady Spin] : &S M4ES) ol YL 1 ge 7 Frnig gt 7}
A=)

[ Unsteady Spin | : Alzte] chgt &% WS B4 Frluin wstect

(vh) 3719 2UEA] e EF

- Stable Spin : £F4& 54 AA DALY FIrie o] 240G
FASL Z2FAHE 2HAX B8] A8 23L& Ao Fot,

- Unstable Spin : 2%S B4 o nAZANALEY &F7)& o] 21
F8E AE FANA g1 f & ¢gdow HASAY dE YA Ao
2 2R,

EWFYe HEE v EEFHY] 4922 dEe E1LY H2.E F=2
b &Y B4 4€ d& F Ao
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Group 1

! Group 2 Croup 2
Upright Steep Smooth
Mildly Osciilatory
Inverted Flat Oscillatory
Highly Oscillatory
Violently Oscillatory

< # 1 Spin Mode Modifier >

T ; T ——
Mode Descrip- | Average | AOA Oscil- | Yaw Rale Roll Rate | Pitch Rate
tion [ AOQA () | tations () | {°/sec) {*/sec) (°lsec)
Steep-Smooth | 42 | =5 | 40-50 50 15
Steep-Midly | 45-60 | x10 | 45-60
Oscillatory | {
Staep- ©50-80 | =20 50-80 (with large | Same as |
Oscillatory | i oscillations) yaw rate |
Fiat-Smooth | 77-80 ' Negligible | 80-90 B | 7

< ® 2 Spin Mode © : F-4E >

(3) 29 HAGA
2 FulE “Fully Developed Spin”¢l “Equilibrium Dynamic State”dl
Eoi7tx] g¢n B4 39A4lE AAA “Fully Developed Spin"dl E=@3A4 €t}
metA  2¥e] wAWAE  Incipient Phase, Developing Phase, Fully
Developed Phase®] 3 A o2 o|Fojxn 1§ 5¢ #r},
ST s T

L AN R
ENTRY JO POST-SIALL .
GYRATION OR SFIN5 5 rarion INCI%%N;’PﬁlJ-IASE
IEGINS N

—
"
|
DEVELOPING
SPIN
1.
A
-'-‘aJ’LLY
N INITIATION
DEVELOPED OF RECOVERY
o CONTROLS
Y i
D w b
\ RECOVERY

PHASE

SPIN PHASES ARE
) OFTEN INDISTINCT

< 219 5 Spin Phase >
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(7}) Incipient Phase

A& AEEH AFsE AU A L&HE Steady SpinelYt Oscillatory
spin® 2 ZYHA Fi iy 3GAE AAEd 1 A G AE Incipient Phase
2} @t} Incipient Phasex 2= #3& 243lr] ofagl$ %719 dAZFA ¢
&2 2 Yawing® Rolling &%°] AlZdd Alzgc) o] 33L& AW FFPo] 4
HEw g

A FE717F Aol JAYF F7198HA 422 Autorotation A
€ £7]9+ Rolling®%& 3tA¥E1 HA Rolling® Yawing 59 B3
o2 YEdT. Autorotation® 19 6914 B AMY A& gAY w
23 A& YFo Wzl ofg Yol wjFo] Prich

do o i

CrL

< 1Y 6 Autorotation >

ol }He] WeTe A% W&ZHayRTh 2t} Incipient Phased] <544
< PSGeF E£E37] 4A% PSGS} Developed Phase$t ¥ €},

(\}) Developing Phase

Developing Phasev 28 #3< 4{e] 715§ dAl2 2% (Oscillation)
o] EAF 4 YA FFHJA FU| &9 Ado] s, o dAE T
EHE7 #8 AR Arid e o3 @AF #PL o] FAR @A
b gz ol YetA ok 3ELS A FHAHIE Ho) A A FEe
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Aol uhg3 s},
(t}) Fully Developed Phase

of @AE HFHoZ FYMH =¥ Aotk 2Wo] SteadydtA
5 ozhe] Sideslipe]l A8t §E7)E 3% sty s AsA o 18
U g rle FAEdte RE Y3 Eder FYNE) Dok s ALo] 95}
I FeEE YAt F37)9 AAME FF7)9 Aerodynamic Shape, A i
g, 2283 2F3 YA we} gar, olgFHoz ZrlEre MEser=
1717 AYUd HFEA 7 “0"7F gk 28y o] d o]lAHe AmeEe =
T B FHo] Auol stEsitt F, Y Ay odrE £¥o] Oscillationdte
H#X 7L “0"7F ob ] wjFelch

(4) Aerodynamics

28 EEFE HYstede B/HA Mol man. & o4 2de 7}
At 2UFTFE HHF o] 2WEFo] HY 9% e
~ Helical Axis7} =3 o]t}
- Sideslip®] §131 Winge $% o]t}
- Sideforce(Fy)& A %},
o] 7} & Zt4: X7} Helical Flight Pathol &3t A& on| 3o}

Ch #9 &3

SideforceE® FAI8lH ¥ EHS RAPNA Zg3tn G/ Al¢Mo] 7zt
olty, 1 794 FFHYL
W = D = 1/2%pV?SCp

7V Ha sHure] P& TS Ee) FYEE olfug
mre’ = L = 1/2%pV?SCL
7 g
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< a2y 7 2974 CLlp B3} >

(4}) Autorotation

Autorotation® Z2¥-& A|FA3 AHFA I E F3 RHET} o] FY X
AEZ 288 A&HAIed 4% ojFe T8 vAgs vdygolnzg &7}
F2 Autorotation® FECE B A& WEZ oM d¥H2 Hida

< FEH3A FHRHH 8.FH=)

vAC52> ACp,

'.«—.:T.j{g, ‘
f ' f i W——
aA’ [e 3 (lA2 uﬂ? o
s

< 1Y 8 Aerodynamic Mechanism >
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Autorotation®] #2 EWE<Q Yawing Momentt X% #AHe =lo]
&Zo] A7]3 Rolling Momenty Z&2] FAAHL o] wEe] AzIc),
Autorotation®] F¢H L A @il F2 @Y HE4Y o] WEo|(2
9322

Xa
i
e A
) 4 | ! P
o ' | ! f
‘“M, ‘q »
ADVANCING AETREATING
WING PANEL WING PANEL

ADVANCING AETREATING
WING SECTION WING SECTION

< 2¥ 9 A" g FA e Y >
(t}) Mass Distribution
gAYy FARAEZ AZFREud AFY JF¥E¥L FEE FI79
Post-stall Motion°lA 8% 8409 3HAEE AAscdHE & 9E€E 7
o},

(2}) Post-stall &% %44

Post-stall& ¥A2& GeHAAE A% WA AA @24 FH9
& HErl dasHan FYAsE Ak @
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- Fully Developed Sping & 714

o 3AHE 0T XZ HHY A3(Q=0)

o Vo o7} BE A HNA HaPsin

o Vi FHoln g&v|e Fagn gony
o A YAHZ

o Ixz =0

- ¢EAHE dystede 2UE WA eR FEItIx = 00]EE B
HE JANE &I g

e dP/dt = L/Ix + QR(Iy - Iz2)/Ix

e dQ/dt = M/ly + RP(Iz - Ix)/ly

e dR/dt = N/Iz + PQUx - Iv)/Iz

(v}) Dynamic Equilibrium Condition
- Pitching Moment
e Fully Developed SpinelA 3% 2HlE wAAL 38 ZdEd ©A

TRE Atele] #¥-E& vepdch
o F FY vAFe ol
e F Inertial State¥= 3]A&(w)o)t},
e Equilibrium Y &7} =&{H

Cmb < 0, dCrw/dat < 0
o] sojo}l g},

* Cmp © Wing Span(b)ell ]33 Pitching Moment Coefficient

A

Stall -YF7A

ta i i

| = -

| | - HF7B a'

t

4% 71B T\

Liar e
oy ! (L

13

|
[
|
I
|
[
~
!

< 29 10 Pitching Moment Coefficient : Steady Spin >
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29 108 AF7|Y dEAA AAEHE FHolth. Cp-a FH 9 7] &7
£ Post-stall ZAAAME Y HE (-)7F Hojok &t o] 71 &7 A
oy & vF% AHH F A A (Static Longitudinal Stability) & o
(-)7} Hojo} #}. ZF, dCmb/da > 02 Divergent®& &jvlFict 2d 10.& A
208 F g§37|8 3Y vage s A Fully Developed Sping €% I3 »
HES AgxHE AUt FgF7] By AL w7 olAdA Fuly
Developed Spin€ A% & A &§F7] A 8lF3H FEAAT 7Hssich
F, ¥¥7] At ¥7HA 2¥F¥E 7HAY #37] Be ©@d 29 #8% 7R
}.

- Rolling Moment®} Yawing Moment

Rolling Moment$} Yawing Moment®] ZH A HE HA| wr&FHojof r}

g &F7E

e Ch =0 3& C =
o TYAFEI =7 AT, ool AFE CH Cool ¥MEEL & EF ()
7} Hojof gk 11 =),

Cn “/" pak

p
“Cqy or C,< 0O restores
: equiiibrium

Equilibriurn @

=Cqg or C,; > O opposes
o equilibnum

< 2% 11 CCu¥ 0ste] #A >
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(5) Spin Requirements

(7h) MIL-S-83691

- 29 v YA EL thg Algel] E MIL-F-8785& =
A& Ax

Resistance of Loss of Control

Loss of Control Prevention

of ¥t}

Recovery Criteria

- 288 BHAIE 2FATY ASHHY AHELS 1HA 2WE FHE
ste #3VE Adstae a7HA g
- 2UA E2HE AUIE Vg0 =FH ok i ORL & 3 #

g APgojof ot (Ee FE &§F7))

Maneuver Requirements
Test Control Application Smooth | Abrupt AOA| Tac-
Phases AOA Rale Rate tical
One g | Acce™ | Ong g | Accel-
arated araled
A Pitch control appiied to achieve the specified | Ciags: | Class: | Class: | Class: | Class:
Stalls AQA rate, lateral/directional control inputs as
narmally required for the manguver task. fAL RN L LV Liv
Recovery initiated after the pilot has a positive | (i, v WLV L v
indication of:
(a) A definite g-break,
(b) a rapid angular divergence, or
(c) the aft stick stop has been reached
and AQA is not increasing.
B Plich control applied to achieve the specified | iags: | Class: | Class: | Class: | Class:
Stails with | AOA rate, tateralidirectionai conlrois as re-
Aggravated [ quired for the maneuver task. When cendition L LIk Lk L v
Control inputs | (a). (b), or () from above has been autained.| 111, 1v | 11, 1v 0, v
controls briefly misapplied, inten- tionally or in
response to unschaduled aircraft motions, be-
farg recovery altempt initiated.
c Pitch control appiied lo achieve the specified| Ciags: | Class: | Class: | Class: | Class:
Stails with | AOA rate, lateral/directional controls as re-
Aggravated | quired for the maneuver task. When condition b Lk L, LV LV
Controt and (3}, (b), or () has been attained. controls are WLV IV I,
Sustained  { Misapplied, intentionally or in respanse lo un-
Control Inputs | scheduled aircraft molions ang held for 3 sec-
onds befare recovery attempl is initiated.
] Fitch control applied abruptly, laleral/ direc- Class: | Class: | Class:
Spin At- tional controls as required lor the maneyver ;
tempts® | task. Wnan condition (a), (b). or (c) has been LIV LIV L
allained, controls applied in the most critical j
positions lo attain the expeclad spin modes of i
the aircraft and held for up to 15 seconds ba- |
fore recovery altempt is initinted, uniess the
pilat definilely recognizes a spin mode.

+ B= ¥ 437

< 3 3 Maneuver Requirement >
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o e e )

(\}) FAR-23
- 2% %3F7](Normal Category)

gz, REF €37 13doly 325 ¢ 7 WA B J¥F
dof ¥, Frtzez2 3 UU/AM(Flap Extended/Retracted)Al &% A
2} (+)g MFAE 2aA Folot dta YJEA A= 2FT I ¢
ojof & ZFIte] AlgoE AP XFEIFH 2Woe WAHEHA Polop
o}

- A&7 #&7|(Utlity Category)

BEFH FdF FF719 a720E wEFHof ¥

- Zo|F ¥F 7| (Acrobatic Category)

FoF &F7e g a720E UEHo ¥t

o ¥F71E 2¥A ok ANHAME ¥ sHedol du FHHA
EEAE YT 1 12808 29314 wolof ¥t FFAA EAAE A
87] Aol 28AEE EF AYAE 63 Moy 3% 1 7oz, Y A
AE 13Aed 323 7 2oz JYd o AT 328 A= F Y
Z¥ & &9 AYA Spiral F4°] Yetdd ¥ + Ao

o EY AN/UY F AL &= AGAS ¥ $AVIFHRFATE 2
FHA e )

o &N AHRoBE £FET 2¥o] doURA golof ot

2. 23 Ay # Ey

7l AlY AR

$F719 2UBHE AYHY] AN nANlE YAy WLEL U
5 2},
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L e

¢ Configuration

o (Gross Weight

¢ Center of Gravity

e Stahility & Control Augmentation

* External Store Loadings & Attitude
e Stall/Departure Speed & Altitude

e Thrust Effects

¢ (yroscopic Effects

o 28AE g

28 B PAEL dAH R HAsof FHF 4.7FF)AHe Eo71r] A
o £&= <& WE% Wing Drop W ¥ E34Q 23 3EWHS na 7
T-ajok gtrh, qFII7F 2A FEE ¢ utye Aol glew Anti-spin
Chute 2& %7} €43}

J»

Nge d&EES A4 Y84 $E8 BAHoE Zojk Hozy
B AR B8 A0954, 4% 1A 228 £ dotste o] &
23t 5 g&o] wet gRHoE 2FYL Y, ASAPL Lo
Al ZFHY EE AP HALEH5EE 3V 99 Gliding Fo AANE $
At 2L EEEE 7] 9E AP A4 CGIA 83t Hol Wastw
A CGRASY T CGRANN Aog APsts Aol Wasy o] APL
4% Fol EAAY 20ANYE A B}

FF7) $5F ASEEAN ZEAUE Qe Hgo s WFgEE ALE
3o Wing Dropg AlA 2™l AUt FF77t 222 Ja-s_- 58 ??}Ur“‘
au 2EAE A5 ue #37E AW HEAZ
A8 Aileron® $Hel 531 Rudder?te® 3B A7)= A ] B]‘%’—‘lﬁ}ﬁ}. 2
H YAl Ruddere] A& Z7]9E 1/28& AHE3la 2 b€ Full Rudder®
AHE T HASE 2uAunt SF nE Ho 63 A7 A SN2k 2o
£ Zz99 Rolling Wz AAdE Hol Wttt 1 olf zolz mwl
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—————————————————————————————————
E7} 29388 §7) 9ot ol Wyon 2WUAYE HAAE F, O
@ AE %3 Full Backe2 2¥W-E& HA3Ed o|W Rudder Deflection?} 3]
AL E F7HAZE, 2 9§ G& Aileron LG22 278 AA¥Y &, A
golle 29 HAYFoR WUIAAIL I e dogges ¥HAUH.
2TAEE AY =F 43719 5& FAZA @F3= Ao €adta o
o Wt MYAE o) 8dt] 2 WL FAH3I FPsoF ot oA
2 JEAE I,

Eo

n<!

of AYste Brkx A4E MY et gk
- 2% AYYgos 2EW WUA

¢ Normal Spin : £FIt& Full Back¥ th& Aoz dAAdG.
o Inverted Spin : 2% & Full Forwarddtil 314 widiwlgio 2 w9 A
it} o] W Ruddere 34 wtuiygo s ¥YAzich

- 28 Y gogos FH YA

e Normal Spin : £%& Full Forward® o, 34 wropggez ¥
9 AlZith Rudder® 3 A stdiggFe s ¥z,
e Inverted Spin : %7+ Full Backdlx 23 w3oz WA},

Ailerong] #X& 2@A ¥F7] &£F BEA v & A¥E £
Rolling€ WA&7] 3 28 %7|¢] EHEAM Aileron ¥HE A-4%
(Lateral-Directional) # % 9] Stiffness& F7IA 7. 28 F ¢ Ailerong& =¥
Wwakroz WA 298 WA Oscillatory3Al S AFHE FaARh
o] A wiopwgko 2 WA 7)|H FA IsochronaldtAl THETH

29 vPAYEE dAHE HASE 48 B9 E 49 Foh
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No.| w8t | ¥ M4 Aileron H¥|| Rudder ¢l | Elevator ¢
1 R 2 Neutral R->L After->Neutral
D) R 3 - ” 3
3 R 3 1/2 Left "
4 R 3 Full R/H " "
5 R 3 Full L/H ¥ i
6 L 1 Neutral L-DR i
7 L 2 i ! !
8 L 3 " ' ”
9 L 3 1/2 Right ' i
10 L 3 Full L/H i "
11 L 3 Full R/H i "
12 L 4 Neutral " i
13 R 6 Neutral i !

< H 4 28AY o >

o 2® 8y

23 HPAFEL & Ao Eo{7br] Al #EF7] Rdg MR 2 FEA
e AAS A FFVI2 29 HPAE HHEES B4stE Aol "Wasi,
3% £4 292 Remote Control 23 HIPAIHE AA3eE Aol FHEC
olglgt Ay B 7 gFv|e 27 EA 9 E By HMo EILY
& AMEEed =88 Fub 82 Nommal SpindlAd #3718 3 EA7]7] §
o U E dudic

Wl 1 @ Bank® Yawglol A4 wEZ oldle wezleg FA BE
Controls(Aileron, Elevator, Rudder)® #A43n]s] $xo Fr} o] #y&
Unsteady Oscillatory Spin®] 3B o2 24 sl

HY 2 8F7] 3d wdwEge s Rudderd €43 a2 - 4% A
& W o2 2FLE ALAFHWEY X Fuh Ao #I&HW
Rudder& % # $1X o] &} o] W& Weak Stable Spin(Steep Oscillatory)
o 3 EYYor HHsh
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A e B

Wy 3 87 3 wojwego e Rudderg& ¢A3 A 3 - 62F X
%7+g Full Forward®tl. 3ol #4&=H Rudder& Y Xl o} o W
¥ Stable Spind] 3EWP o2 HH3il,

w4 8o HA wiugke 2 Rudderd& €A 3 Aa FAld 8A
wagor ZFENE SAI WYAZIY 3 ~ 62F 2FNE Full Forwardgtth
Aol F&EHY RE ZFWUELE Y A Folof strh o] WHEL Stable
Flat Sping 3&E9dH oz Hdsr}

w5 8gr] A WM e 8 Rudder® €A A FAl 2F3
€ Full Afterdtct. 3lde] #E4EE RE 2F3HE $Y YA Fojof ok
] Wk & Stable Flat Spinel 3 EHg ez 2dsi)

Q

2y 49 WY 58 AMgEYE #E7I7F HAHHA ¥E B Anti-spin
Chutest #& FH| & AMg3te] WA FEstof &r 47|19 HHE2 7
=A AY3E Ao] ol APel B TFAE HE WHT AL8Eo IE
Ad & [l

mHAEe ESHoRE hf WYFY FUE AT
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