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yed 1(H) [3 d1el]
cvaifRid s2i: (1) siuelse(az2l, (2) sigd, 214 (3) HPBW

Gde:

SiRs: Heddl A2l ulRHiel

uRuiel Q|
siufsefa2] U2l HeH [afs2el dladi 244 2122121 [Gfs2el dladiHi ojelid:

issH [e21Mi [A(sRd ad] 21fsd 244 AHIFA12I[NS A-=241 glI [AlS[Rd ad] 2ifsd-]

digd N
ajelidR

HPBW (¢Is uld? Gil4

fGsa) siefla ysinig i (dfs2eiH] dlddi HedH Y1 +Ase] (3dB HIss]) sl ©

H4432l 2ls: "DGH: (€211 2lgd ¢Is-u1gR"

yed 1(al) [4 d1e1]
gdsgiiodlZs ddalid peiaHi-l ¥ ci-idi
Gri2:

sies: gdsgiodl2s dialid dqeraui

aygmﬁ f-ll?f-l

21192 d30i gdlses w4 ¥odl2s giri wazeld] (€214 doi3y si
dol [giaui usieidi dar (3x10A8 m/s)

HieAu] %32 H2il Ailis deanell [Guld, [aidaHi ver yala s3l 21s ©
gdlsael gdlses e dsze4l [€el

Qs g 2Hgs12Hi G ded S2 ©

yRldd/dsleid- 2ilH141 U2 uld(dd 44 aslajd agf 215 ©
culdsel/[dad- d221 al JeieM g2lid &

42l 2ls: "TVNPER: 21492 doI HI-HI€H UIdR1g%3S 2i4%) Rgdseld"

yed 1(s) [7 1]
gds2iuoAdlRs daalidi [Quieldi eiifds vaia auudi

Gde:
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disld: gdsgiHdAlzs diaiq [uiel

Gt 52 &)
Ay-[ei- gdlses

clRd videl G s &—» -0~ gdlses G~ 52 O AHY-(Ci~ Yoisla it -

\» g-yeild EM deol

AY

o Idalq carel: IR gAlses viidell c@lRd 21 8, IR dl ciedid] gd[s2es gidll G 52 &
o gidl FisIel ciedlg gdlses it ciediq oISy aivt G 52 & A dHiall GEg el 21y ©

o A-YAREL &biiHI usly [AuTeiell d2ail sig HieaH (A4 Yai s3 el &

o & dleiyuidi: gals2s 214 Yoisl &idil Aisoileid 244 yizel] (€2l doizu ¢l &

o Q1 ded: o1 YRl A1e Q1 YA(S2s i }oisly &idti aeRl diRisd] 241d &
4u3 2ls: "CASES: 1% ¥isdidRel dcs-uitoled gdsgi-HoAl2s [@oc”
e 1(s) AAAdI [7 dfe1]
A2 §s slIAvid Hizil gdsiH-Es &l 5dl 2d [dlSer a1y © d AxAndi

Gde:

digld: A-22-§s siaviaHial g ([alszel

uIAds YAl g4ye  —Gau~ 52 5—»  vilads viidell  —Ga~i 53 S—» UMA-[G1- gdlses EM d?21 [af$2el

TG~ 52 &b AM-A ois]y &

o Ae22 81321 siuuid-1 S~aHi AC [[@24d 1ydiel] #H19ds udie G 21 &

AR

o 14l [ddrel: Ydie SV 951 UR (A A1del G 52 & ¥ AC AI9[d 12 ciedid &

e gidl [Auiel: 2A1ads Hidel d4-[Gi~ gdlses 8ix G s2 ©

o aisly Fisiel 24HYU-[ei- ga(sSs &ixl doi3u YoislY &ix G~ 52 ©

o AYs/gr1 &idll: siia] 4Ys, ebil ¥2d ¢y ©; siuuidel g2, &idll s (A5l Ued oidid ©

o [af$el Yad: siuuid a1 dei3u HeaH [GfS2e1, el aie o= [Glse

43l Zls: "CORONA: s22 Hifddey, 2Asvield Hisd, 4lue-g12 vil3212s"

yed 2() [3 dye1]
2512 A did-2331d2 Vi24IHi dsldd S2i
GuR:

SIS 225ide2 GidIH did-2351d2 2|
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daiel Side2 V2l Aid-235id2 B2l

dellg N2 Al yelis ojelis daIdalg 12 ici(€d -2l
221l dail SI%R $1%2 2l

uldciiel AHAURAYS (dird(ds) s[2d (dirdlds + siculds)
Gi-s[ds 2iss] CHIG

Gelsrel He-d?a1 SRV RARGIS A2

43 Zls: "RESI: 20512 2i[S23(Gi2 22Sa1-dey gisai-Rad”

yed 2(6i) [4 d1el]
A12il A2l 24wd]l 24 d- S22l diafGisdiAidl uui s2i
GdR:

emgf&: AIl-Gel 211 I

Reflector Driven Directors
(R) Element (D)
I (DE) |
| | |
----- | ---------—-|-====—=|-=|-=| ====---> Direction of

| | || Maximum Radiation
| | |1

Longest A2 Shortest

o 2UAI: Vs Rsdse?, s 19U AlAH-=2 A4 s Siused YAd ©
o [E2laisdl: sius2aiH] [€21Mi Gy [€211cisdl (8-12dB)

o dlgd: dg sius2l Al G dlgH (15dB yell)

* Girsfdsa: S 19g[d- 2-5%

o if@sely: 2ldl Raiei, Vig-e-g-uig2 sigjfdseld, aiHaiR 2(si

42 gls: "DRAGONS: siRseld Rsds2? -5 dlg+-gny[dol sis2f 24182 A1 [RI4e1"

yed 2(s) [7 dyel]

2id2 dIAR VA1) ASAel clailCisdiildg deid s21 24 A2, 3M/2 24 5M/2 24l s@2 [ddrel €1R
GuiR:

digld: 3142 dIAR VAR 522 [ddzel

A/2 Antenna:

No. 3 /18



ool Aos dg YWiUlelel (4341106) - [Coee 2023 2ilcjeldl by Milav Dabgar

I max at center

Zero at ends

3A/2 Antenna:

+ < — +

Fom et

3 current nodes

5A/2 Antenna:
S S S

A N S

v v v
SV M| MV SN SNV NN SENEVE

A~ S A

v v v

S R S

5 current nodes

o Ae-dd1 (M2): S<Hi UdIe HeaH, 951 UR 2; [fS211 Uad Aissi-1s disieAdl sia &
[4 . . \ \ [4 \ [ \ \
o Rl Ae-d231 (3N/2): el Udle HedH, M2 [eigaA] Uz $35 Rauaid; [dlsel Yeui 244s dicy
o iy Be-d231 (5M/2): Ui ydie HeaH, dg) sM2d [dfS2el Uad vids dicy 18]
o 22124l d3d1i; Gigd| 2512 AH-2A41H] 2210l d221 YdIe [Ad0l Fidl HA &

e sls vige2: Gay uldeiial HRI91 HI2 AM14 2ld MdIe HedH U iy ©

42 gls: "NODE: -ici? Al [S[Racyel gsuc dad-2-Hlud"

e 2(H) d4di [3 d)ei]
Glis AIYS Vid Vies §I™AR ViR Vi-2AIHi dgldd S2I
GdR:

Siws: AiSUIYS GidIH VS SIAR VR V2l
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dael disAIYs ViR VIS §IAR VR

Head [dfs2el U2 AHaid dei3y 2 vgil el
A(GHR Vid? M1 2d M2 A1 2ld M4 @il M2
$% dsldd 0° (2AH14-523) 180° ([G26: §9)
[E2ncisdl G Gy

vad FEISE As(Ealis

44zl Zls: "PEPS: ud(Ssyd? ui(@H-221 WISy 2118503 2SARl"

Mo 2(6i) AHadi [4 d1e1]

NN

qu il 44Adi 14 dil 2SI digiCisdiii+l uui s
Gui2:

digld: gu i1
c

e +
| |
| |
et B
I |
o [ T +
|
Feed
Point

o QRUAL: vis dida g vl Al uRfdaini cig-qu diss

o USRI Il guai (URME < M10) 244 Hidl qrat (uR(& = \)

o gdlseer gdlses sles qu-l AudaHi gdlsd

o [afser vad: -] guai HI2 AissI-uiis Ye, Hig] gl HI2 ag [Eelicis
o il@sel-A; (€211 21y, AM [Raveld, RFID 2o

o ldeian: il g Hi2 G uldciigl, HiZl qrat Hi 8142

A443] gls: "SPIRAL: 21id Uz~ g4 [Rl[da1 A5 disl2a1 [[odc"

yed 2(s) AAAdl [7 dfe1]
did 35142 dIR Vi2AI] 2SI clgif@isdivid deid s2A i A/2, 302 vid 502 BiA1] Sl vad €l
Gu2:

disld: a1 A1l [@fs2er va-d

A/2 Antenna Pattern:
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3A/2 Antenna Pattern:

S

| /X 0\
|1 /N |
————tee et >
| N7 |
\ X /

5A/2 Antenna Pattern:

A

| -t -l -
| 7 x x \

[l /7 \ 7\ |
>

[l N7\ / |
|\ x x /

o did-233id-2 JRILHI: 221120] d22114 6ied YaIafl dRall

o A2 VAl v [glEalicis Uad, d1dRd da3y HedH [0

o 3M\/2 UeBdl: Vs Ao, A1FS dicA 18 dg ¥[2d ved

o 5N/2 U2l ¥4s YU A4 A1YS dic A1 ag ¥2a Yo

o sls vig2 UldaIUl: 414-323i4-2, 1M1= 2ld wldoiigl 41014l %32 us &

o Gies[dsa: 233142 ¥i21 sdi deiR

Hu2l 2ls: "TWIST: 2idi(dol dey g-s1os 1gs-dic 2l-lH214"

yied 3() [3 d1el]
HIgs] 22l (Y) i1 u2 25l i duil

Gd:
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fey]

Aoall oS

digld: HIYsIRRU U di2AI-] 2y

o QUL SIYYA[SRS G2 UR digH] U 4 12 AUIG-S G-

o SE AMI d vd-doIda g se

o Misigd: +1l-isigd, sds| g, d0del ai4id] 21s1

o [alS2er: Yl [S41R14120] [GfS2wl, A [E11cHS A2l [E2licHs Uad

o il@sSalA: HicIgd Guszell, Guuel, GPS [Railyaf

Hu32l 2ls: "PSALM: U 2Gieg2 AHGId AR AHIs Hed"

yed 3(c1) [4 d1e1]
SlAsd Vi1 qHwd] 4 d-l 2ASA2i diaifCisdiAi«]l uAyT 52

Gd?:

wgﬁ: ldsd Vil

ot

Ground Plane

o Ul 1G-S W Gu S[Adsy HHISIRHI ddIRdI 918S dIR
o HisA: ST HIS (A-5-51202) A HIHd HIS (GisAIgS)

o JifsHAA His: U2 UR[E =~ \ ¢, IR S[AsA Het A1 [Afs2e
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fey]

Aoall oS

o didd HIS: 1R UR[E << A ¢, IR el doi3u [Afsel
o gdlsael: 2ifsAud HisHi adunisiz gdlsel

o il@Sal: Guae JUIR, Adsiel 2[angl, 2sal vannele

442l Zls: "MOCHA: His AHis 4sdR S[aAsa A-2H125"

Med 3(s) [7 dgel]
Sid A2l q4wd]l 24 d] 2ASA2i4 digifRisdiAidl uAi s2i

GdR:

€ N

anlsgfa: Sid Vi dIdl USIRI

Pyramidal Horn:

Conical Horn:

o 4

\ \ \

o QRUAI: GU211gs 12 SAS A5 B Ysd vHAsIel g Uldsiigl He 52 ©

o UsIRi: [NRiMsd (doiia), As2ird (E-\GH Adl H-dH), 244 sifAsd (aduisi?)
o [E2ncMsdl: 10-20 dB, Hid dA2lIgS S2di deliR

o Girsfdsa: uiot ueivil ci-sfdse

o [afSer vad: -1 241gs dical 212 Yo diod

o Afdsel: HIgsidd IR, 2512, Guas 2[S21, EMC ulatel

o SIYEIAI: Gy 2ig4, w0 [Auiel, 411 VSWR

No. 8 /18



LY

g yidolelsl (4341106) - [doe2 2023 ailcjelel by Milav Dabgar

fey]

Vool VoS
42l 2ls: "POWERS: [URiMsd 1R digs[dol -5 Sz 2gididl"

e 3(H) d4di [3 d)ei]
2di2 Vil u2 sl Hig auii
Gu:

digld: 2di2 Vil

Conducting Surface

o iUl dies U2l U2 sNdl doruiai/aduisiR adie

o GlIlGidadi Rigid: siavid 2A2-1-1 ygs

o [dfS2e1 vad: siuuid 39 ug E 244 H &idli 2AidRd a1dal
o gdlseern gdlses sles adiedl dotig coizy

o uldciign: sizuidl daiHi G uldeiian

o il@SalA: [AHIH, AHUSI2IAIA, 6123 22214, SA2l HIG[=2]

443 Zls: "CROPS: siffiei-2z?] sl HIufFo1 ud[Ssya g 2"

e 3(Gl) 2AdI [4 dei]
U216ii[As Rsdse? Vil 24mdi v d-l 2SAeld diafCisdiiidl uAi s2i

(€1, EX

digld: vaeiifds Redse? i
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/ \
/ \
/ \
/ \
/ \

/ \
/ \
e — e ———_ +-
|
|
+——+
Feed

o AUl sisd Uig-2 UR sls 12 Uidilds Rsdse:
o s Rigid: Rsdsz22] d4idz [S200 sisd Uig-2 u2 AsBid A1y &
o [Ealcisdl: vioi ¥ G (30-40 dB)
o Gilufdsa: voi ¥ Aiss], QUIIHI Ud YHIRIHI
(3
o sRIgHdI: SIS [S3518/4 U2 A1¢1[2d 50-70%
o il@selA: Guas JUIR, AUl Walln2lal, 2512 [Jr

* USIRL: UIgH SIS, 13, AHise §ls
443 Zls: "DISH: siuR(s2a1 grislHol [RIaAel 2 ol
yed 3(s) iadi [7 djel]
V 214 @iedl V di2414 deid s?i
GuiR:

anl§f?|: V 34 Qidl V 2241

V Antenna:

/\

Feed Point

Inverted V Antenna:

No. 10 /18



ool Aos dg YWiUlelel (4341106) - [Coee 2023 2ilcjeldl by Milav Dabgar

\/
Feed Point

sies: V 24 Gidl V A1 @i

dalel V el @il V A2

ISR ol slsell GuR drs [dad? & ofmAl [eivizell 412 des [drd? &
vjeli oAl 92 1M1 2ld 90° ofIAI a2 411y 2ld 90-120°
Qug ol Glul uieH] %32 uis Gyl iz %32

wldciian 40-50 ig 20-30 I8

[Gf52er vad [gleelais ag udlEelics

dildsel-y [Eellcis HF iR HF 2inR 2[Sa, Halled ¥oul

A443] 2ls: "VIVA: V €25 d2sd AH-sM-2, g-1ss V A 5IGHUS"

yed 4() [3 d1el]
ivAlfRid s2i: (1) Asdseid, (2) Agseld 44 (3) slgseld
GuR:

SiRs: d2d1 g2l carvAyIAI

€e-l QIvAIl

Asdseld

¢ IR 2211 61 HIEIH-] ARSE UR AAUSIY IR df UIY dang
(URIdd)

AR 2211 As HigH2ll 6ils1 HIEIHHI A1 IR dH-l UiReI dI[dHi $251R4 SIREI dHA disi
qnq

2gseld (asleiud)
slgseld ([dadd) BRG] AHIAUIY 2H>dl AU [FoaiHiel] dRali dng

442l Zls: "RRD: Rai1G[321, Rsiaifs2a1, [S22"

yed 4(cl) [4 2Lel]
U1R 412 HAM 2ASai 2if@sel-] 4 cididi
Gui2:

sives: HAM 2[5 Jif@sei-
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dldseld
AIdsidld duR
DX iR
Gue AR
[S[F2d His

A \
Hiai sis
dig¥ siryfdseld

¥1d2 Adl

7
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qeid
AIHI=I HINOY] [F3s01 12 1R AT led
dicdl VidaAl HidAly dulR

[GadiRd 2= HI2 2MRUR (Sl GuASIHI Guidl
ese2/Sal gl-ifHel4 (RTTY, PSK31, FT8)
YuRlld CW iIR

SSB, FM, AM Hiszjdl4-1 Guid|

|

122014, US Ul SISHI4 242

J443] gls: "EDSDMVP: gy~ DX d2dige [S[F2d Hial diga ulcds-2(dy"

yed 4(s) [7 2Lel]

AIAAIRGUAI 2d2] 24 BHIsIRi] d291141 Y14 AHWd]

GdR:

\

digld: H1a4igRs 2dR0 V4 251y dd wivdiald

2SIy dg :SI” dg

¢

2144122

. .

2S1” dg 2SI dg

3

F2 2d2: 250-400 F1 2d2: 150-250 E 2d2: 90-150 D 2d?: 60-90
ue|q&4\ ulddH uldd/xAdelNel S CENNEY
dicil id2 [EYREIC

e D 2dR (60-90 km): (€441 usi2Mi AHRdcuHi 2& 8, 10 MHz 141 HF [@24did 21y

o E 2dR(90-150 km): 3-5 MHz [@o4dli- uidfdd s2 ©, [Eat e2(Haiid dg) Hxoyd, GH1amMi aviRifSs-E

e F12d2 (150-250 km): Hix (€4 €2(52114, 215 F2 d12) ¢f01] 14 €

o F2 2dR (250-400 km): HuJ UR1dds 22, AiGiI id241 HF i1 &M 6i-1d &

o yel ulRaiai:

) qvjmc-l e1g2; ulddl evild] Giulg
o [ERsd [Gsa-il: Gl des uialdd Hedy HIgfd
o MUF: A1l ¥id? HI2 HedH Guidil 419

o [35u [See-: 2513 dd Rl HI2 YddH vidR
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43l 2ls: "DEFV: D-vicosica, E-Rsdsea, F-ulaigsy dil-didl-[See-"

v 4(A) vadi [3 der]
IvIRid s2i: (1) MUF, (2) LUF 214 (3) 2slu id?
Gd:

siwes: dIA4I§Rs vivdield 2uGE

216€ 5T

MUF (Hedd Guaiiail 211g(d) VA Fid2 24 AHY HI2 11152 gl Uid(dd &g 215 dd] GaaudH HIgfd
LUF (}dd¥ Guaiail 2119[d) 2112 HI2 Ui [Riodd 2Ifsd el s2dl —JddH 419

25y vid? 2121228l RyAdH id2 Fi 2512 dd Yed] U uies] A1d €

H4u2l 2ls: "MLS: HisaHu-sldize, dide-[[A4, REu-[Fue"

e 4(Gl) d4di [4 dei]
iUl HAM (sl [S[¥2a Hisa] ¥ ciidi

GdR:

siwes: HAM (s [S(@2d Hisd

[S[2d Mis diglCisdil

FT8 461011 [Ao4d, diss] cisldsa, vi2iHes AsAU-=S
PSK31 slofiS-2-s1aiiS 2sve siyfdseld, liss] oi-s(dse
RTTY 2[S2 2fda1gu, Hcid ¥ [S[¥2d His

SSTV 2l 254 2[G[As4 s 21-aiMel4 Hi2

JT65/)JT9 BRid 4610 [FoHd HISY HRid FidR HI2

use 2fSai old YRR 12 s~ AIdIRd S21 2l-ifHel
APRS GPS d1a »Hi2iM[Es yilseld RuUilZal [Feeu
[Sf32da diga DMR, D-STAR, $3j23-, P25 [S[®2d digfai viaisid

Hu2l 2ls: "FIRST PAD: FT8 g5 RTTY SSTV €+ use APRS [s[Fed-digy"

Wed 4(s) wiaal [7 dyel]
4SIA A2l Y14 AHWd]

GdR:
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digld: U dg wivdieid

2R
2lle?
]

SiIRs2 4~ UGS Rsdses 2IuisRs 2522 sidivs

N/ | 3

Railge BiS22-5S 2= RallgR sls2a dIYHI g-454 2dlR

|

dgags

/

g¢f AS2-SS 2

e ©2si: SIS dd, AIG-S-Rsdss dy, 2ivisfRs dey
o 2ildl gfe: yedlH] asdiell Hailed wiafis ugld
o Ig[d 2=: VHF, UHF, 244 H1gsidd 2419 [diA]
o 2iuiagRs a52R01: sikus 252391 [aifdwal] 41N 2+ [Gadi2 &
o ss2 yiudlald:
O dIYHId P-4 adiMi 21 &
o [doddld 2u s2dl dyo1gs AR GiId ©
o Uiot dicil ¥id2 VHF/UHF Y1214 213 Gi-Id €
o AR sdI RGO vi2AIH] Gluld, ofH, didigreild uRREi(dA]

o if@sealA: 2ldl yaiRel, HIgsidd [dsA, HIHIgd IR

H43] 2ls: "DRIFT: siues2 RsAseld g-u23d si2dS 2iuisRs"

yed 5(1) [3 dyer]
vl s2: (1) 6ild ViRl (2) 6ild siRigiMdl, 244 (3) ABSIRS VAUJUR

GdR:

siwes: el Gil4 uRHiel
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ulRHiel
Gild iRl
Gild siieiudi

HSIRS VAUUR

Ju2 2ls: "BEA: oilH A(5(R12-] 24yiR"

QI

7

o

ielot (4341106) - [doe2 2023 ei‘lcqeld by Milav Dabgar

%1 Sl g2f=12] a2 ¢l di w21 glRl [A[SRd el 2ifsd % a4 veimiel yaiiR el d

YU oflHHi 2ifsd- sd [dISRd eifsd 21241 delid?

NN

AH241 B-1 U2 RF Q11 SR 2 & d

yed 5(Gl) [4 d1ei]

c NN . 3 \
2412 21l ¥3[RuIdq geid s?i

Gde:

2isld: 2412 BiAI41 §IUEN

e

\ \

&in, dlgd 12l cildd

18 A2

ei«‘-ll\e\oiuld ®

Vel S2 Vel 52 g21s g s2
qgidl emdi qYiRd] SU% sdaiy [Rio4a- ajeradi 23 ARld Hl@wW (sl

o &HdI YEUIRRIL: As ¥ 6i-s[dsaHi dg quiRIsdiA
o SUY AURI: Q1% S(~id s34 2~ [diadll

o ¢daly g2lIsi: A6 [Ro4ciq g 52 ©

AN

28

\
I

o [A2dd derddl: ofl4 S[wid s2al gI21 ag 2111 SNR

o Q1 sIRIgHAI: AIS] 21212 UlgR ¥3RUId]

o AifkIad HI@RWISAII: vis ¥ AHIg[aHi s S2i 221w

4 Al AN ©

o 2isf2q BluRelA: ciedid] didigel 12 1ldeild d g5

HH32l 2ls: "PRECISE: UldR [35S2Id, AA~8I125 SUY, 2252 HUld, Bisl=5 [[o4d"

yed 5(s) [7 yel]

DTH 2l2ild2 g-sik 14 IG2SIR 6AS SIAIAIH €1R] WA ddl SIAI] UyT S

Gde:

wg,ra: DTH [Ri224 Gdis SIAIAIH
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HIGesiz Yfe

bi&l?m 526 LNB - @i Higs

—  siilse —

IG2si? Yfd2 g2si 4 sIl:

# 2R H [SHisyde?

grisiz
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