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SIUALLYAAUANTTIANIE
= 2 & ¢ a ¢ a °
LAIDILDULBUBDTT AUnlnsdmas AauANa 400 MHz 31U 1 un

sﬁaa%aamﬂmanwmﬂ,awq“

lpndudien? awnlnsiives viedondn ndesiedefuunwdnsluuuud  awnlnsilnes
(Nudear Magne‘uc Resonance Spectrometer) Wup3odinsgi Iﬂsqammsmaaummmaﬂmma
aduAng LARassEneuRY mummammummmmm (superconducting magnet) flagneldgamgd
\Hudn (maaummLLauluTmmumm) gaszuvaWninsiines  (spectrometer console) v indtyajins
(Probe) mmiaqmmumsmmumwaua msUsvananamenoNimes uaglusunsudmiunmniun
Wudeya LLawaLm%mamaifmmaﬂﬂmﬂsuﬂa‘uauqmnmmaa Tnefiswazidunnnianuzianz et

1. mmmmamwummaww (Superconducting Magnet) 31u2u 1 %A mmauummu

11 duusnhbennsinnamdenusivdndilsidesnin 939 wde dmiu NMR 400 MHz

12 fi§nsnisanvesauiuwivan (field drift rate) dannnan 4 Hz/hr

13 syuumiudnannsafivarssiaeuwanlduiueiadas 300 1 (Minimum Helium

Hold time 300 ) TnefignsnsszmeliiiAu 13 fadanseiadalus (13mUhour) wag
ansafvansiulnsiaumadlsuiuegatios 16 Ju (minimum Nitrogen hold time
16 %) Tneslgnsnnssemelaiiu 220 fedanssadalu (220mUhour)

1.4 Lﬂuéuﬁﬁﬂ’l‘i’e)E]ﬂLLUUIﬁﬁﬁWﬂﬂﬂJmmj wisn Grumsidlaseuvenuaes FenwmauLi)
laiiu 600 Alansu

15 fmseenuuuiiniieanauuudivinivaanieseninaneuen Tnefiduauiduues
auwhndndt 5 eauss (5G ¥3e 0.5 mT) %a§ijeﬂuu'%nm"i’mmﬁaﬂmwm Magnet
puuuaveudesliiiu 0.5 was uavkuaRaltiAy 1.0 was

1.6 il cryoshims (Superconducting Shims) agneluy agaupelaun X, Y, Z, 7 7’ Xz,
vz, XY, XY’

17 ssuundaimdnisruutiestuaamaunuisunauanmsduln Taganansnanneu
Jeafumuiduasiiioudisnnnin 3.8 Hz (Frequency damped > 3.8Hz)

18 fisvuvaaveumssumuandanaeauaivaniiihsuniumeusniuy Electromagnetic
Disturbance Suppression (EDS) Fannsardndayanuausimaniwiisumumeusn (W power
lJnes raiway lines) ) lfifoeioeannni 99% aly wu ewenansetumstestu 50 Hz - anszuubiin
75t DS factor Jeatuldannin 9999% (aemsvareuil bifimdldsuummeanmulvirlng)



T

2. ’i”UUﬁL‘UﬂI‘VIi&IWIE]i 914U 1 Yn mﬂmammmu

2.1

22

2.3

2.4

2.5

2.6

27

2.8

2.9

2.10

msaaaﬁmimmm SemeivaaeslER LU 1D NVR uas 20 NVR s nunuseansiiessy

Yadiadgane) Laviuaduanay Wi Msmeass NMR wuuwatiaves 1H, 13C, DEPT,

COSY, HSQC, NOAH, Utopia \iluagnatios vesilandedlelnsiau (1H) miueu (130) was

dndeasugaiu Juededlulnsiau (15N) edearleaneda (31P) uasilunduavigessu (19F)
yUUSpAsMUANMITNITUYBIATEN (system control) fupeuimoinldmuaunsiey

(NMR workstation) 1uuuu Ethemet Router Tnessuupeuitamesiuuuy ssuudfjdinis

Windows #38An31

JEUUAIVAY (system control) fiarwannsalunisdadauazlaszuu (power on/off)

TneaenALasla w%fauﬁu’aﬁ harddisk fslushsyuuiiogneiios 1 TB

sruumURLAAR dwSuetalfeedenesdiy feradlumavimaneived e s

5-1280MHz Aletesdyan videsnnnin TneusiaedesdayanostuBaszaniulaeeny safanslusuniniad

(pulse programimer), MARY (fransmitter) Wag MPRY (receiver) finmseenuuubivaeshayadeniu (highly

integrated) wazs o4l mmmmmiumswmwmu Multi-Receive capability

mﬂsuammmﬂmmummaam‘wm (dlgltat Up/digital Down converter) wuaauaswaammwm

(NMR Signal Generation) atationdi 960 MSPS wazdrusudnyaas (NMR signal Detection)

aghateeit 240 MSPS (Mega Sample points per second)

svuumumummm ie) (RF Channel) fienaitlumsrwaa sl masamauaa 3 @1 loun

AP et uazanA (frequency, phase, amplitude) LU s 3 A anaaviuiiviule

(Simultaneous  setting  lannmin 125 ns (nededlilyduaanidmunuuu AagAamnsiives

(Sequential setting)

madudianeddFimnud intermediate frequency (IF) fgalaitforndn 1.85 GHz  dwidu

nsas1alazdudnyead (signal generation and detection)

FEUUNMIAIUANEIU tuning Wag matching WUUBR LULIR IIWaNNIS network analyzer

THAnaSauazAMIAdeY (real and Cartesian) U @113U spin noise experiment Wag

probe over-coupling #38AN31

PR DI MENIN IO HINUPIUALE M TH WTBNALIS Imamuammmaaaﬁmamw W34

Iﬂawmu'mmamamaLumLLwaquummaﬂumimaw Toeld wdnmstumsiaawslanuug ogwiles 2

96 (chemical shift PNENIAWIEE 2H) mammwmamuaa 2 deynynad (at least two deuterium signals)

TneiiAn dhemical  shift  szAenlumugamail mwﬂwalﬂﬂmuwlﬁmuwamiwaaawmwmﬂma

AANALAE BUTING AN T TLUA aulﬂmmnammwaamamwsaw AR uanwd sunaIng

(radiofrequency heating effect) TN NVINADY Iﬂ‘&JLQW’]”ﬂ’ﬁVlﬂaawmm‘s decoupling, spin locking AV

TOCSY , CPMG relaxation e>goenment Wueeinsioy

gUmsRiENEAsRR NS s (RF Amplifer) mmu 2 %0 ey mnass aatﬁu&mq 290 TiinnenR

Tusnseariaets (RF powen | YA winifuis 2 U Iﬂa:uﬂmauum iy

1) ﬂiaUﬂqm’smﬁimNmm 21 9ufa 101 MHz famanunsadanaa (RF power)

981919y 120 Watt
@AW o«'\é
S B
%%( |
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2) mamqummﬁ‘lmﬁ"smgmsi 102 qui 162 MHz fiamnuaninsnadaias (RF power)
agnetiey 100 Watt

3) AseuAqUATILRILTISRILS 180 aufils 400 MHz Slaauansaderinda (RF power)
ag9UoY 40 Watt

3. yagunsalivindaanniined Seslnefivaaaniad yanaumazyavened sy (RF coil & preamplifiers)
gavinlidudauagineuegneldlulasiauman Iﬂawmlﬂﬁmw farularadeyayiad (signal-to-noise)
gan Iﬂwummnnmm'msswm (5mm RT probe) e 23 wirlunsiauutiowmaes broadband
@pmafaes PN endutasmdissning Hg uay' E) 149U 1 49 mmauummma‘lﬂu
3.1 funaenmssethsnaduriiugudnans 5 Tafiuns wieteenin Imwumiaammuiﬁﬁ

anuhredyaugunnlunsiniaededingeg
3.2 m’mhmaammm (sensitivity %39 signal:noise) oatfaesasieluil
1) 'H feauilasedaaa (sensitivity) liitfaendn 950:1 (Hlenaapuiuansiegiunnigiu
0.1% Ethylbenzene, over 200 Hz noise)

2) Sucrose Simuihidedayans (sensitivity) lifoendn 180:1 (dlevmapuiuanssneg1anasg
2 mM Sucrose H,0/D,0, Ag. 1s)

3) F flennalsiedauana (sensitivity) laitfosndn 800:1 (Wonaapuiuansiegranasgu
TFT)

g) *'p fmnulisiedayaas (sensitivity) liitiosnan 250:1 (levaaeufivansfegnannsgiu
0.0485M TPP in Acetone-D6)

5) Pc famulastednyayras sensitivity hitfosndn 420:1 (SlevnasuiuaninogwnTg Il
ASTM, 40% p-dioxane, 60% C6D6)

6) N flnulasiedayanas sensitivity lsitfosndn 35:1 (leveaeuiuansiegnwnnsgiu
90% Formamide in DMSO-D6)

33 fszuuraaniidlumsyheusuunsfeuiiuuuinny Z wesimenmduaunnsifeun
(Gradient Strength) #ilitfosndn 50G/cm wagdinsnduavesnsiieunt (Gradient recovery
time at 90%) laiifiu 100 TulAsIuni

34 Pulse width fail

1) H fienlidu 12 lulasiund (us)
2)  F fielaidu 15 Tulasiund (us)
3) 'p fienluiifiu 12 llasiund (us)
0)  Pc fienldiv 10 lasiund (us)
5 PN fenldiv 18 Tlasiund (us)

35  flssuumsusu tuning Uy matching WUUSAIR (Automatic tuning and matching) Trefiudusmifon

Uszneuefniud it Tadiyanallfssuuusivan
3.6 mmsaﬂsuammmmm‘smamammmammmu lﬂmumamwnwaa Uiy gaumgiloghaiey
140 parLaIRUENIORANIN

-
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37 fnseenuuusvuLidiasiImItigesned (low maintenance) fAegunsailsnouynAIuAx
sy wazddlulnsiauman Iaglildszuumsdneiniavesinadiden (helium compressor)
lyiflsguuimaeidiu (water chiller)

4, miﬂ'mﬂumﬁmmu Lﬂ‘U"Ua&Ia msUszananan1ee (NMR Bxperimentations , Software and Data system)
4.1 edeaneufiames NMR Workstation $1W7u 2 40 Usznaumeiaiesnauialnesdmiu
YNINRaeard s UNMTIATIEIRAN SNARRY uﬂmammmmawu
4.1.1 wisosneuiamadei 1 dmiuvhnismeaes fnuautwieluil Wusthales
1) vhemfessuuliRnisaeuialmasiiuy Microsoft Windows operation system
wouAvAnSgNse (license)
2) fluswaweslisng Intel Xeon Quad Core, 3.4GHz
3) fwheauan RAM Liteendn 16 GB
4) senanianugbivesnin 1 TByte
5) § keyboard &g mouse (Wurandasitranetuaeuiames)
6) DVD+/-RW drive; 2 Ethernet adapters
412 w3esneuiainefyndl 2 dusunslATIEiRaN1NAAEI fnaauiAgeiolud Wuetnlos
1) vihaushessuulfiRnsaeufianesiiuu Microsoft Windows operation system
wiouAvavsgnien (lcense)
) fluswwaweslidsnda Intel Xeon Quad Core, 3.4GHz
3) flwheaudn RAM lLiteendn 16 GB
a) enenandenuqlitesndi 1 TByte
5) 3§ keyboard wag mouse (Sumdnsamaveieiuaeniimes)
6) DVD+/-RW drive; 2 Ethernet adapters
42 teraiwedifuiuy LD awnalidesndt 24 i emuazSenlitesndn 1280 x1024 1 2 40
@y ransasEvedsfurouiomes) wieusiees esisid uuu Laser pinter mmSlitesndy
15 ppm @ WS UNTEAMANA A MU 1 90
43  ypgerRLIsHNe snnTRenRUEeTes NVIR Spectrometer iitemsvimus i iilsssuuiden
(seamless integration) waeim v 1wy NMR Spectrometer Ideenseanysal wisunvinese
mslduuazusmsmegusuy platform Loen
a4 paendwIvandmiumuaunsviauves NMR nalumsauaLMIhaueEUnlng
o3 acquisition, processing, analyzing Tnefifandunisinanusngg asuiiu dn1svinau
meliszuuluinig Windows® masﬂLLUU%W@W@anumsaamwulmmﬁummwu
Flow user interface #301UU Graphical user interface A lunsvhauuuusaludinedu
nsnaaenazudananisnaassfuaiuansy (fully automated — acquisition  and
processing) #14@ Bio tools mEJLLu mﬁ’m%’umsﬁ’muﬁu Biomolecule, d#sAdu Non-Uniform
Sampling (NUS) AnmaTiptosnouiumesyail 1 Iﬂauﬂmawmmmalﬂumuammaa W
4.4.1 mimmmwuamiuumamaamusmmaiﬂu:uu ICON click ¥an13vnaes (acquisition)
uagnIskUana (processing) mﬁm%ummalﬂul,ﬂuamma Ly

e b

e U

jjf



4.4.2

4.4.3

444

4.4.5

4.4.6

-5

o uvene W (Multiuser) Tdimesmspintumsei™a NMR - experiment (1-click
experiment setup)

ﬂ%’ﬂdﬂ’liﬁ’m'\uLLUU%’/’]"] e (Experiment duplication, iteration)

SPUUAIUAN Lock Hag shim wag tuning/matching WUUSH WA
33UUﬂ’JUQ3JQEuMQﬁLLUU5‘\JQ%EJ$ (Intelligent temperature handling)
anmmseUSullRuU “view-only” ludnvdnuesensingla (Regulate access for “viewsonly”

monitoring)

msuatioya (NVR data evaluation) enmsasess umsvhinusing) dslaluiliueeales wu

mswdanSes (Fourer transform) msusumia Uiummugndesesduguvesannnsi (phase
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1Y [ & 1 1 . = i
wagannsadsdeyaeenifusunmluguuuy Indseq W png, jpg viie pdf 1a
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L 1 o 1 1% L% wa i i
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(Interactive and automatic multiplet analysis)
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n [ v a & & | o 1 e’{ I3 ] v ]
relaxation tJudu Tnediflandusngg sweluiilusegiaes wu

amsndansteyasuuiudesannsumiemnnnitliegnde Weddnmsnuas

Uane (Drag & drop) ﬁu’ﬁagmwu 1D/2D way pseudo 2D

il workflow #ilda1udne
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fisoens
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mwzjavdm s iuRd U el LﬂsﬁmmiﬂiaasNmaamﬂm,aﬂaLaﬂ (Srnall molecules structure

eLuC|datlon) T mumuaﬁauma (natural products) yiseMsAUNeN (drug discovery) i f Ao

ResrRLIRDI YA 2Tﬂauqmamummmalﬂumuawuaa Wy

o fimassilumsiieney ’Lumwmﬁﬁy’umaumué’mimﬁ’a (Automates many necessary analysis and
interpretation steps) uaxil assisted worklow 4feluns3 neiegnauszuy

. fmsIwesesina spectra onlugi wazwlanallu correlation table

. Pheuttugensusndnildlumsvinausagnaass NMR laluu seamless integration

o puzthlassaianazdnduauli aiuen chemical shift predictions

31 ma%lmLmeume’LummLﬂswumamaum workflow streamlining AamaTin3osneuInes
?gﬂ‘Vl 237U 1 99 iafuruan Il Eideya Iﬂa:uﬂmauummmaiﬂutﬂuamauaa 12
aam,l,uulwaswmsmmumams’;Lﬂiwuwwamswmammeuasﬂum ¥4 10/2D (Designed

For NMR end-users, automatically analyzes different types of NMR experiments.
Automatic analysis for 10/2D 1 1D/1H and 1H/13C HSQQ)
o grglunsuanadeusunad (Conduct consistency and concentration assessment)
. Thausndugendisdnilalunisiiauuagnaass NMR laluu seamless integration
. fmsmenusafietensaiiauiisins click Wy senusakuuasBeaiudela duam
ewse %aua@mﬁmm s (consistency, concentration, assignment table, sample purity)
mw%anmemmmamaaNmmsmummummimﬁmmﬂsumEJ‘U (Auto Calibrate) Inemsin U3u
LLauuumeﬂUsuauaﬂumwﬁmLmaiLLUUEquum Lwaiﬂmmiaﬂwuﬂ’ﬁmmuwﬂiuawﬁmwLLa“amu“
Gma@ mmmmmiaqm‘uwamaww 11@8@”quﬂ’l§§li’3ﬂﬂ’]‘/‘l'ﬁ’m L@l@i@?ﬂ‘]ﬂﬂﬂﬂmﬂﬁmﬁﬂm L‘UU’EJEJNUEJEJ U
. Anuninsvesiadues /P (Pulse lengths measured)
« 55U shimming wuu 3D (3D shims updated)
. szuumilinesuosgumgil (Temperature settings optimized)
. mMInTaiadalsuna (concentration of DSS check)
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VieRENIAIBE N (spinner) 311U 24 FuvRennm
anwelulasiauvan 1 ga warvisinediaeumal 1
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4 @LA



5.5
5.6
5.4
5.8

VAR IAIBENTUINUINTTIU 5 Tadiuns T1Uu 100 aon

ﬂjﬂmiaamsaﬂw wWUU online UPS aunalitieanin 6kVA, 230V, 50Hz 31U 1 YA
mMsindaates Tuianslulnsaume wasdidoumarideddlunisindaaies NMR 400 MHz
TRvdmSunsneuiamesiivuialitaendy (1119 x 872 x g9) 60 x 120 x 70 LWUALIAT
Tneiulgevhannlsiunfinavess mnhidesndi 15 Tadwns vilfzvhanmannaes

Woauvhd S1uau 2 f wiendeiinadinau S1uau 2

. aauaniRduanasgududl nsuInsuaznsiulsny

6.1
6.2

6.3

6.4

6.5
6.6

6.7

JrandodldsunsiusesgunmaInIAsgIl 1SO 9001, 15014001 Jusgratioy
m'ﬁw'ﬁuﬂumuwmmNaulwuswaul,auaﬂm usgaslaisindt 19 lmmmaﬂﬂsmaumaaa
mnil suumuim‘uml,ﬂsaﬂumsmsﬁ unws sad evneluaamesuUseiu R ed SunnavAeud v nilalbiloe
hjﬁﬂ' W edfisdia Tumnmsh mé’?@ﬂm soluasE MU BUYeEIAn TRiEEinmIdeUeR R8N
seilawn 6 euRRRR IS LS Y
wmamumaawmL%anamaamuumiﬂﬂmmﬂuﬂs“mﬂl‘wa Al¥aundas NMR an8ve
Sthsnusedeiindetovieantumsinunelulsewalng Aldemuadesilelaglduszney
fugagunsaifiiadyaaiiadedlasunainindygia  wasynveiedyyia RFE coll &
preamplifiers) viludanazyiauneldlulasioumes @redanndnuuzde 3) Litlesndn
5 1509

fausdansesiianelu 210 Tu Tudaantuasnsludygn
fiyrnsg{@emnapszdamsmelusanalnes anlbitosndt 2 ey flanansnseymedels uaeilionens
Sutuldfarudenglrensddu NVR - Tnglows (Anynssunsiasankaeninsafng e iageus s
Femney waUsvaumsaifinet aatu NVR LLaumaa]aawﬁauaﬁ’wﬁamwuﬁa” Wqﬁqchumﬂwsﬁ’wﬁ e
Juid ynnilvoasd) Imammﬂiwlﬂf&nmmﬂiuﬁ]mmmaiuﬂmmmlmaa’muaa 1 fienudemnyane
MINMR 1nnnan 157 wmmsamnaaulﬂmnmimwmm'immmﬂuﬂsumﬁlma Tneuuudeuazuosysdn

ave litfesnd 10 n3eq

wiosBu Aol

msfineusy o anuiifiindaadesdie liud wuzhmsldnuedesiio nsvhanmeasiams
druresandauisuazvonduad nsesuleimguiires NMR  mneaas NMR lugduuusie
#1 ID-NMR waz 2D-NMR - mseSunedieansneg Aildlunsaznis neass NMR  experiments
svazialiitosnin 2 Ju Taedurefudoondilddne Tunisfineusy wazeusuaundildau
anunsaldanula



SP

(MN3Y §) | (MNaY 0T) (nrnayY 07)

(MANAY 0F)

?ﬁ?@v@%g 6

FIg

AT UWMPSAPLANA TELBNEIEYLYLLUMLEUATIY
njem E:@mwowg»gum?maw%rmqm L
?Smngpwm%%Egrw@:_&w mwcr@@r@m@wv@w
BEDLEELBUCTE BUY wwara;am%ﬁn?@mu@w:@

U BULLUEBRREIMBAILIRY] RUTBAIRSNELY

bBLYT G bBLYT L BBLYT 6 LEUULTE 0¢ WETBIAALAUNUNULBYICBABNEEHIRLLLLUNIMLIBNTE | C'C
(MAN2Y ) (1R OT) (nANRY 07) | | —
nLewLre z
ni8euLr 1 LEUULTE
VHALY YOL MjuLbUeH | YOL njuLeuen
YOL MLl nentieuur nentiewlr
PRV It @mzw%p __&mzw%p BEMALRENQT TO0YTOSI 1006 OS|
LnpniBesire | LynpniBeuuee | Lynenilesus 0z nLEeBLIRULEMLUTBUNEENEELUNL WD CYIENY | 17
00T 01 gLugneguLunieseniiesirt | ¢
op GrBIALLLE | T
| T
(REREE) p\wrm
PR L LULLFBUT IELLMniiaY | URMLTL LFBELEMELUN]CRELY L

6h T MEMLE ZHW 00p BIELLUMEY SRUILUIUNIE ELEREINEIBELY]
SDUBWLIONDY 9Dlid) LULERYMLUSIEALLLBTLIEIRE NELULTBUILEY



(RANRY OT)

(MANAY Ob)

(MANARY 09)

(PEOLBUMLIBLIANY
sfteRNELELLWALT YN :\cv@mﬁam,@wﬁrcpmnm:
aun faLRLRRINtLLY n:awwnm:\c%@ _cmv@wcgc,p

??cn%&ﬁ mgmggm@pwronwwcnaev e
aen E\%w;@r&% RLUNEGREYYYELLUNLLUATIY
UIeMI Epmme&g?%% faLRERRINLLUNGNG

g e fid & LEUULR BELILIALT 16MIUSHRLAGTSIATLERLIUERALT
dAN 1LY JIAN TiLg diAIN LY swuheghat bEbLEELEUGT beuALLULEBNETHRYY
faLataps foLptng foLaengs ALRELUBSAELULMA]BLLITLIZROT AMUELLMIEA
BLAMEMLE BLRMENLE BLAMEALE 09 wnr%ﬁc_\snwpﬁ%nwpw@warpgmﬁc%@w?wm A
(SR (R1N3Y 0F) (MI112U 0D) | |
nng
Rt ne ne fomc%
nUAaLNNg RURLNNE nURLNNE
LBLIRRAL LBEIRRAL LeE1aRAL oy MURENELLLIARAL | 1€
0071 0)2 BLRELUBBUELULN | “C
(MM1IaY 9) (nnia¥ 07) (MMNRY 0%) (Mriiae 09) UIEIGRLT UMPLILPLULL TTLUNCEEYLY
& LUMELRURMSIAI BT Ep@meﬁsn@mvm?maw%rmvm
Mk r:\qﬁr%gs:\cﬁarpﬁr@rwmnﬁwmmc%@gm@m
bBEUI 0L m@pwm?\@wrmcgmmﬁ @é@wé_&gﬁpﬁ%@@
BELUYI 0T beLYl 07 bELUT 0F LEuuLI 0S mgﬁ;@wép\cﬁnm@@mmvmwga%mrcﬁ?m%z A
| | | - L
(RERER) Ewrw
PUALTIZUA] L LULLIBUY [ELEMNNZY | UIALL LTGELEMELUN|BREY




.M

l%%@
M
A .

/¥ @ (ANAY 2) (Mn1zyY 9) (nn1aY 01) (350U ZH 00 JoA0 ‘BuszusqAUl3
g, o 1:666 %1°0 MLELWLITELBELILLENUNBRVACE) T:056
VL\;Q B8 1:056 1:600T B8 T:000T | T: 60T LLUULR 01 LEUREGIIE] (AUARISUSS) araamm__ﬁ;r%m H (1
77X
(estouneusis egl Aasues) roLfsfiopeseitLey
raLfsflapnLanvhasnrL e
srLeunuBu RRLLL LU LHusUNBYR | T
(MAN3Y ¢) (713 OT) |
1B Op NULWT | 338 Ob LEUULIE
(omod Jy) pLy | (amod 4y) by
DSUSLILEMLEWE | BRULLIELENLLYE 01 ZHW 00D bUNG 08T WNHUSLAM]GIELLUIEBUNGELY (¢
(M2 ¢) (MANRL 0T) ] |
1eM 00T NULWT | HeM 00T LEuuLre
(lomod Jy) beLy | (Jemod d4Y) bLy
DISUSLILELEWIE | BRUSLIELENLLYE 01 ZHW Z9T BUNE ZOT WNBANELMISNRLLUTEBUNGLY (
(MHN3Y ¢) (MMN3Y OT) ) |
1BAL 0ZT NULWT | 1eM 0ZT LEuuLi
(amod Jy) Ly | (Jomod 4y) bsLy
BRUSLILINLEWNE | MEUELRLIRLEWTE 01 ZHW TOT bUNE TZ WmbgbepnigrLeetbuneey (1 | 10
(BrELLBBERUIA MULIAT N;m@wng T KUREHEINEYAL
mw@ qmrmvmwrc:f@:ﬁwnma@m Z wehaen T weh
" “Leundwy 4u) m;rnc:i%;:m@%arapﬁwo?w
LRVILYIUMIBNNRS
YHUIIMLLYEMIIER
001 oY lb MEerBEICRALT UBRINLYRHEICR | b
| T
(RLRBE) pwrm
PANZUK]SLULTOUT [LEMANZY | UTALL LPGELEMELUN]BREY




gD
ﬁﬂ W(.A/

==
&\Aw 00T reee
(MY 1) | (s 2) (M2 ¢) (MM1NRY 8) (MN12Y 01)
rEYIrEMs ELURLS ¢-T
r:m UGIEMI ELURLE ¥ ELURLE G ELURLE G LEUULTE dAIN vmwc._v@_.w?rvmowwrc@_&wﬁpww‘aw??@@@,_
@ﬁma\_wm rnw UBMEMI UBTEMI Uchilh @m\mm.mgmgwamc?w Rl YOL ﬁs:s&@
Sl @:Emmcm gm@:m,amm r;m@:mﬂ@m@m r:m@:mamom 0T uLErsyiIreMi s :mmﬁm._m.mg ch
335@ ¢) 335@ 9) 3.35@ o) ED-Om_z.o ul mU._Emctf
%06 3rmgravrm®n\@wrmpkPmm@_\r@wgv 1:9¢
T:6€ b8 TiG¢ Tibp B8 1:0p T b LEUULR 01 Leurene] (Ananisuss) roLfisf m@__ﬁném N9
(nnnay 2) (M3 9) (A3 OT)
(9092 %09 ‘@uexoip-d 9%0p
T:6¢H ‘WLSY MLELLIEBLRREWELINUNBEWVLEIEY) T:0Zh
b8 T:02Y T1:65Y 8 T:0vY | T 6Gh LEUULE 01 LeungI, (unisuss) raLfufogeityeLeus 2.,
(MHiiaY ¢) (MMIRY 9) (AR OT) (9Q-su01adY Ul dd.L
ING8P0°0 ﬁrmgrnvrm@n\@wrmp\c:@msgmm.c 1:049¢
1:66¢ b8 1:09Z | T:6vg bY 1:00¢ T : 6bg LEUULR 01 LEURGHLIE] (AHAIHSUSS) araam@@ﬁzrn.@m d (v
(nnnay 2) (MM1RL 9) (MMNaY OT)
(4L 3rMmgr3?m@P@wrm:kpwm@_\_.@@v 1:008
T:6v8 b8 T:008 | T1:668 b8 1:098 T:668 LLUULR 01 LEURGIHIE] (ANARISUSS) araa\m@@ﬁnr%m 3. (€
(MM1IRE ¢) (MM1IRY 9) (MA1I3L OT) (sT by ‘Oza/OzH 9s0ong
WW ¢ .:,rmgravrmwn\@wgp\cpmm@_}@ms 7-087 LEU
T:061 b8 T:081 | T:661 BY T:T6T | T:661 LEUULM 01 RERIE, (AARIsUSs) et m%%g@m SS0IINS (2
3
(zeR68) neLe
RIS YAT ELULTEUT MELEmiicyY C\QSrm_v LTBELEMELUR]CREK




