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Slast-Design Overview
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Slast-Design Overview
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Objectives in Blasting
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Highwall Stability
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Highwall Stability
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Movement
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Controlled Blasting
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Conirolled Blasting
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Hole Diameter and Depth
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Blast Theory
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Blasting Measurements
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Elast Design
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b=nch ne=ight in feet,” whiere "oench heigl = hole de=ptn — =ubdril lenglh’



REeview Question

A surface cosl mins turrenlly 1 op=ralior plEns o urdeiske sdzilicos!
alasling 'oading ARFC wilh & deasty of 08 gom?. Addiliana’ relevant
aaramalers wiby nespect ta ths poacsed shot ang;

=  Burden =28 fe=l

= Specing =33 teet

= Bench hedghl 1< hiole dapt = 135 faal,
. Hos digreier = 17 'nchss,

=  Slemming = 31 fe=t, and

= Mo Sf nglae = 200,

In pourds of =xglasives ser bank cuobe wad sf reck, whst aall the sovwdes
facte fora angk one of thasa boreaclas™

] L3
B 03

E 75



Answer

"o mcamecl Possder factar for s singe borehale is calzdlabed as
pp POXI0.34 pjx &
BxS5xH2Y

wiIErE PF = oowwder faciar, pounde of eapiosves per bank cubic yerd of rocy
FC: = Sangti, In feal of e eeprosive change,
p= canaily, in giom?, ol ke explosive,
d = charpe or hoe diam=ier in irches;
B = Bumkan crnarsion in fesd;
G = gpecing cirmsngion ir fsel ard
H = b=rch heighl or bdle depih i f=et.

Famambadng lhat PG = 2erch ieghl — samimiag, and damg e paamelars in ol
Exmmple.

105 x(0.34x 0.8)x 11
28 x 33x 13527

gr 481 [rednded (o0 75 paunds of axglosnsa per bark cusic vard of reck & o sirfecs
Gl =Tl B00L

PP



Blast Measuremenis

ICig irreamant 5o e slasher 1o i ke Tede neichl ard
Ica burcan of a shod. Inocast biasing, krovarg tha face
BLIran Can Al wal 0 AccLrana s CRKLrATE e
placesneni ard argia of the 'ace holes snd oossal sy :
ramarng raws of hales, Thasa pammsetas.can ba =
parermined By survaying the tace In one of many ways |
Froderm [e2ar manats am avallatie for aefaked 20 and 30
feca prafiing.

Aprspees’ aficiorarty can e used o evaluale e

sl OF Tedrg oF the face &nd top OF 1he saesand 1
gEcarng 1e WaDsEly Of Mok moning siwsy froim 8
Fighwal.

Fragrantetan dsrhutoe Car ba
calculabsd by running & perticks Selebutlcn
en the muckpile, Compuler scfbeare sauls
toaid in making defributon celculabons

Vigasty af calsrabian e any borsasle can
be calculaled By placirg a gage nsda tha
Boreizla. This gages B wirsd tooan
gaciaecopne Hal ioge he sieed o The
petsralion vave i lhe borehols,



Blast-Pattern Parameters

Ill.' P = [ -
. i
! ¢ Spacing
Fets
Eud=n '{_"'-1! i Hak -
Grast ’ digimaler
o Burden _ -
'*lll ] | ] ."
i i i
/ I|I I.' |'I || Stemming
i [
Faca herght || i | ,'I I.'.:-
" i I |I
i
Te= ) IHele dapsa) | |
b { | | | Il' i Explosiva colurn
i
l"'-._ II II III I| |' I'
-----"-. |I | ! II II |I
Pithoae ™, 14 fi
—_——— .:.r_! 1 i II II ;ﬁ
T s i'®  Sybdrill



Blast Design

Burdsn

| H pioper Dand o danorssins o 1m0 17 dire Qs o el can b cacskaled by Lz mis arodand e
dizmeter, memleas ek Sinsey and e coqicaag b sl bosed inthe Hast . Toa sl a Ennks man sssal i
ErLCas s arslysi and fyrnoek; on 1o ochiee and oo larac 3 Burden can resal i omzrop s racmeoniaton, s
prabieTe and crrcms s ground wibrabons. | ho-beeden, inum, = tho Bans e caiulzleg spxng =ommis. 3d
ebding

Flsd %ansd Jassa o e of B0 oxadd Bunden 14 use b5 nn aperanon; Rawosor v honden-1ochann diamekr
rahios Shoud bl used as a1t aponod makion whon e Hasineks damchnr & (a9 B romoansan i T onth Soighl

tho a=surplon of &5 mes o chargodamcie: = 2 gaod zlasing ponl o deicmieeg D saccn dmomeen 5 use
Wl shooing sl AN 50 ghoms vk waln @ donsdhs o mear 2.7 gaome. Wl sa g el 3 dersne cisnen
G LR ot 2 iYL U e v B mredsad Do B 20 5 iy Ba chiege damele s hEn

it Elrar v o sl A 2 kel bes v 50 Tund Beeasti v g sl paitn mudid by s 1A ks onden e
hote waln a 1z-TAaney dameter, 15 buntdn o Bo e mmassd ot ool '

Lol e CRImsicr = LTE S demsiCr =
1424 mches Upzhos
BEonch heesatt - 1 fesct
Rorchn [FHTHH
- = = 15
Fasd
ARET Al

Pk s B Iheesa fes it s o mepacl 1 eoria dininawn a5 aicrnamlen2 A hrsimi ran
Mottty Teochoeds daswier Dlirdas el hogad apan 56 o Ser asna anep and Kvie i of tha sapbosoos hedoed 1m0
I rovds feem 0 Thes Snacites of 1ns nosralien



Blast Desian

spAsing

Sreaineg = P 2R n belessen sl prenl Blast s v e o st ssipaed s b lha Buvd=n 1
. T :II:‘.".I!H.'S:J-l'. |l ) e o e B ez marsy, #oen g :||".l'.|.|:|.|':El:ﬁ'.'|.|: J. dnange
U s iEoy i ".'|.|'_'l.'||'.|i'.'-|||=l-:|5.i|l!"J =l El '.'IHE'

Sy sy e el dacanchin | o Lo b e e ol u i n of e e Clorss
AR LINGS Caie eeaiag Hoad Seshwenty cmbesssn cakes hon b e sl os podowres Hiews sens el o ki

Aps| wrl Sos sl oo nEiegals irgeeakElon
The assimEhcn oo T 5ot E Aees e Bucden m o aocd slatng pond fer desa menie g e Spac i of' &

Elant o So-nRycd amutaccEs vy in foks ntho same oo wehcn shoddnd scgoomialy 2o&an e oo i
2 bood e N opaletn moaring shordld Botom 1 be 1 2 dimss 3o -Send o oo close 9o a squerc petl=eng.

Flavarmant Mouemers
t P ik
= = o =k | o3 -.;.'-2 o ng o3
--'-.
a2 23] 5 1'2 4 wFpP2 w3 o4
.
w3 ~d w3 73 w5 o4 =} od af

=pacing =2 x burdan Zpacing = burden



Blast Design

Sternming

=tamming colzins exalasme enangy «ithin a kasinole, <o that d wil break and move the mock
veitholl generaling ok, Sibad crashed slots oF orif cimlings abould bé veed a8 sbamirirg.

Irddadaahs Blarving = Agdadciabe Blarrning =
EEI?E-ir."E' Thrcck verlHcolgired s ve anegh
1 _-
N/ .
. ' - e
--"-. L~ .l'._!'_ __.-".-.'
» -* 1_---- n B
- i s ek
L] B e | 11}
= -
&= -
R
_-"'- '-.__ _I. - _
o =+ B -

Sharrming columrs are gensialy 0.8 & 1.3 limes the burden. & good st approsinalicn: o
steeriming colurmn beght =07 x burd=n



Blast Design

Subdrilling

“Subdnling ' is tha distanza dialed below ine Toor ‘eval {ar aciuzl regured blast dapth) inorder o
erEne Ut e Tull Tede ol e rick s Capatbe of Deirg nermosed 1o he desined eacavalisn limil
Subdriling may b= reguired to echeve 8 =mgoth il fioor. The =uberil potion of a bamehcle is
generally backhlied wih drll ctings or other stemming maszra. 00 KNOT LSAD EXAY OSIVES

Y70 THE SUBDRILLI Excassve canfinsmesd wil laad 12 high paak pafcls wefocity grodnd
viaraikng.

Dlasired crack




Blast Design

Baecking

A e ass Sl el decking” 1 ofan LEsd o rsduce __.-'"-

eithzr che changz load per hcle, thz amount of @ i
cuplcsivas datonated per dalay, or boih. Dwecking -

= alsn veed bo get axplosivas into harder rock )

zones af 1o keep tham owtof week zanes =uch 2=
miud SEAms.

Lk=ing {ke= deckirg crace=s, th= log.decs n = Toer ek
Elz=zthalz is nomally =hal one delay pencd afte- -
tha bordzm deck in the hala. Tha idea = 1o keap I ]:
e gxplosives in e bollom deck rom L et L
propagecng through and d=tonating ke iop deck.
Tz achieva this. an air deck ar dack of mars Eotom
stamimirg % ireartaed batasn the 12p and hotham -
gecke. The l=nglh of the inerl deck «ill vars
gepending uaon aorehale condions.. Increasz the
mack length inwal Pl I reduce 5 chances of —— " =
propagetion betevesn degks.”

Thera ans ey Types of Poss plugs Commars ally
avmlalie [of crealing decked Cnarges.

Thea marervdm stamimiag bebeaen a2plogive daokz aamiiol T 2 irwas The bomelale
cigrmelss. ang, nowsl Fobes Bis ool sboakd b doeabbed



Blast Patterns

A sGuale blast patieim has dnllad spacngs that ae o o
ejua’ wa oriled budans. b o
a2
e
o=
i i
4 reciangiear Dlast pattern aa: dtbed apasngs that are
lerger an dilsd budars [ L
: A &
5
i (i
In A staggered biast patiem, ta dnled spacings s 5 B
Of el e ara Sffzsl such thet (ne adles in ane -_‘:.. . O o
rcve are pasidaned m e midde of ©e spacings E 2 2
of tha holes ' the zracasirg o | addihan ke = L -
ciniad apasrge are larger than taa ddlad L e L
Burdars.

i =rappared bas gattam is used for row Tring whare the holes n2ra ros ane fired befora
tia holas in tha row mmediately bahind them, The squane and sectangular hlast patterns

ane Usad tor feg UV ITeNTRR] OF sCPRian rngs



Millisecond Delay Blasting

TrR Tmng bariaan fows A mey and RAdsaan ntes i a shor korh (1] dcraies e mosamani ard Yanmantaeias el
min shok anT (Z haips ovsast ] Cirk-in®s in Facesrd s rss rolamn Rt ane and o shitng e anfesdamatar ke
ol Rne Eirders and spacings reileng aenales dekay el o amsies cormech s e and o oedones the anaed-
LT IR U EEH EVH T RTE TR R o H B RS O R C IR T CE AR H IR | S TTE A R

Snck Fagmentafios noeies wrein S UL mH e rondh Ateradeinrahen TR ORs RS TR by i Sl maens
A stk s Tocm tha e DR s o st o Troeys B0 e 108 Bl fwn Ses . Thisd deckan sk 2 oty iewrea 0 5 i
1M i i midE2Ar s Tha fraeaien of mok 2 impeeanl Wik reepacl Edasigning & hasr el obains npdimsl
ragmenirinn

The-fna [ien=aniing) fda of o =03 oibeaconds secinnd ol Baicdan™ fnr desegsing daag Limes raiined B
rrAEETTI G frag aatalion

Aadbwiiiszhas of ihes riasess tha b walod Iy al el merk risss Al 880 0 iskat e Tha fiea =
faratioa B MR ssmizal iock meva s

.
,"'-:. o T v Possinla flyrock
.-'-l- il o =
i .
s ‘ |
El-ar.r?a:ng reliaf ir X e | | ot .
fbar e "SR i Y PR - |
.-'l-. .i _.'r E-- __—i' ==k
e - R Pl L
E:-:' _.-'-. - 1 o —
A o P T B R —
- -.-._.-.' ” :__‘. e i ]
= | i | —F I—l- J
A ;"f s | . j Pr flcor

2 A2 cf2 e 92 12 1

Lrf ol mes=remernd = fspt



Blast Desian

High-Energy Bottom Charpes

The rozx at the bottomn of a werlizal hole
PeGires ricre eneidy 1o Deak Han dkes e
rock st the iop of the same hale. This is the
primary rea=an why masi biz=thal=s are
Baltorm-arires. Bigh-clanaity eepitedyve
changes may be added o lhe Soitcm o s hole
to increase fragmesiakon et tne- o= ar i
improwve tha final pt-Aoor grada.

e = i T

Cllick ool 108 imiege above 1o pay
A guany-ahor Blasong clip.




Blast Timing

L %" pamarn, or chasran, Tirsd round & aopmormia inr mes souara r iefRnculr kRS pamam=; 1 ks el o
pracdcal o shgrredpatien badng

s sy sapE s o e TRt heel sosnat e el iems 5 5 palkae, ached Donlae ad epeae g il of s
I'Iﬁ"FFI'I"I—'l'l R H] Th ﬁl'l'll'!'_. nf e '=!'I.'l:l LT e S REE e L R '|-|'I‘l|:l'| S R RE" I:II"I_'| i A
[ = o ".I'I-E|I".'1||'!'|'= == ||"|".|=|r|'|s.1.|=||'|=|-|'|-'l1n'r| I'I.:I'l'1:| ST TR TR AR B A I'|-Fl'll'l:l|:|:= 5 Hhid v
Wis y-pelem A cends o5 airta et B AU Sodl nivhRs At S lmnoar dametar hooslhoéen

Frea face ;
£y ({:ﬁ/’\n‘ t1e xR
4 hﬂi“‘w EE: 3 4
o PRt Sty g
o5 Gz o e

Muriars mdicate TN ssquance (B, = 1e Beindar:
B. = spfrarant Gurden; ) = roe 2paco). 5 = adparenl apacing)

Lipdcr any - W -patdnm Hasl 2conans a-3sheiaom B made Eoracon apasncm cundes" and T
Burdes, ook Ina acpamnt bucdon = drincd 3= oodh 1= diclanc s Erbocen he =aols it fes-30d i gtesal of
oo I and (he delancc boiveon 3l s 2scgquenl o= ranng para b elhc f3ce. rx2 barcen, en e cdhie fand
e danoa o e dhelancy e basoaen roany d s Lhess ane debiesaied By Lo il pabcm ool P dodany 1mng asson gl
vatn B Rl o ] Sl as e esamsds R ahoss acampasatke deinsinn s ass mada wheten  aoparl
SR Ond TG SEECing )



Blast Desian

+
1 1 1 1 E
A i) [ o —
B L = .{
5 e 2 z
2 o &3
3 a5 - 3
i & ) e
QIARRY. ROW-BY-ROW

b irrbears indicate fring sequenca (5 = e spasng; B = e Bursan)”

Mo Drsh g gusiy, e e dow sl el is =il row e e, did coms s ol g pat kel o e
hEy e ey vy, gl oy e leeey o Ui Gl s el dare) O 2 deye pedleen oatrabmd g % " g chetssn
A g s min Arearcngly, e sopgaizlnnekn b lies ypen of shol s s S ampa wel Daaeeny O e
At wrad o e lawcmn " T e s vy i Simodee S ol Ve i) swhocens selvsiles Lol s desbar e
Eabasoen B snol’s sl rowy 30 Deo g vl o Foee facs aned tho Oila00 b on 3l suzsdquonl oS
g Lana i B Ui leoe.



Blast Timing

Echielon paliams are namally desigreed bo ske advanlege of tva ree fapes, ey are tvoically
used m lange cwerburd=n =hots (that = N Hasthales vath dismeters greater than B inches),
casiing operabons, and interburdan shazbng.

Frea facs
E" 3
5 e
. [:;5 :__'_'.d :}3 :‘.J .:55# - :_:;-1:
" 3 -
-..F.
ﬁHH . Eree fane
a® & =t o’ T, &
BN .}-.-_
Fi fi 5 4 3
i & 3 oy ey

fumibers ndicate finng =ajuance (B, = inaa bardars B, = appanent burdar).’

‘Under &y echeron-gattem Glast =cenaro, s d=tnchan is made b=by=en
apparent burder” and e burder.” (See fooinote regaoing Y- patier Bast zcenarias. |



last Design

i

¥ P
.-'-3 i‘|1 _E: ,—-_'I .-.-'-""' Oirecton of
* & B X rock Mzdamans
E".: 5 J ‘\-. _.-"I
.;- 4 .;:3 .;,E & | H:’

CORNER CUT, STAGGERED PATTERN, ECHELQHN,

Humbears indcata irng sequence
[T =1 apaiing, B, = rue BUrden, B, = apsarand Sursen)



Blast Desian

A
¥ o
e + B x1
= o
o - 32
-'13 .'::3

CORNER CUT, EOW-BY-ROW.

Fumkbers incicabe inng sequance
o =1 epadnd, S = e budan)



Review Quesiions and Discussion

Why mhauld you 84oid laairg ekplosives inbo s siusdrlly
a, Ewcessue canfiremeat wil lead 1o qigh pzek panicle veloc ity ground vhbradans
3. ‘Owarscontnament could cenerate ioxic fumes
& Loeding e eubsddl sould ressdb i posn highyeall stalslity
d. Al of the sbave

Hiew chres Incrassirg he Tragrentadion of Hlaabesd rgol decrasss dorrsaiegn oosis
reaied aily

3. Increased fragmentatian reduces showe! digging fime

2. incragsadc ragrantadion reckicas e vaar on haul agiipmant

e Incresged fragrentalion incresses the cuslsd Froughait

d, Al of th= sbsus=

wehal A way o reduce 1he axplzalva erngy acgacenl b igireal an & Sroeucton best
15 easure e inbegrily of he highrely
A, Aeduea e il shod ims, hraraty raducirg tha amaer: of sma Ba gl s
Sxliahad I v hras one
g, Uee s gorioded Blaeling lechrigae o sxample. pre-daliingd
= Cril on an arg e 1o keap the arplasne arangy away fram the s

WihaT = e pureose G usng e decked Ciarge™
a. To lowsar s poveder fackar
. Toeduce the amount of expiosses datomahad par dalay
£ Toavslc iading a vwaek s8am or (s bvpang 8 Yo 0 tha noca
d. &b of tha abave



Feview Questions and Discussion—continued

b YWhat ana soma cenaral rulas lor dasgning 1ie-stamrng hor biastholes™
a L=a crusned s%ora =rdril cubngs as tha sternrng matenal
k Fheen et 4 ralle al s .5 15 1.2 Ures ke ardurs of burden

E Daazign shemming so at it contzéine axglosiva srangy withaot genarating Syrock
d | of tha abowe

i ‘Wt is th= mast imparart abjecbvei s, of gry blasting grogram?
a Fragmeniztion

Lossnnm casis

B
o Ersiving {he safety of gl vareens in and amourd he Slast sile
% B oAnd ¢



Answers

I3

5

I

& mamect

IS5 Damect

Iz pomect

I Zameck

ks Grrrech

e mameck



Crlussary

Alsmanieg o alek Bereciinugun as Eusiwounapad wi
rpeinn- siidagn iarhi L L e S T E NETIMATEEH ATHIEP
Tranus

Ankerisak- 2or laberlvien byt Salaroe w0 aptiiizidry  edlne 3 fWilE ard
Aumepipuasauy R R R e R R R R R Lumiid BLgiaigpgs FAHTID 21 I 1y
Nakrn hwed W e ke RELS rHLTMS parmen | TVEEIRA TR CAIRE
Lo i el Dl ':':lﬁlm |"I'l.- I-l'r'"'. ':'1. o
oo Wt eNmaed wee
EH L PN, b s
: o sl nsakeeaze
MayZubanicl- vrk rmaal bolachnm AlLLRIL . R X TTASTTE wad 1 =k
Tpotu.aka: rr.1.l:.1b.l!1 zzbn arclm ATITIATTEIATI e hfore @
Crmcher b den s JoUIAUMAY RyIeLDikIN mryrweTed
WEOTRLG WAL R T
SR
Shicck Sundik yaalma pwisdnby | Do rasidi L L LHEE T T
Tr!l'ﬂll-ﬁ— I.'-.'.:.:h I."I.ikﬁ.l'l fad meoessErEa roqeaEn '.ﬂ-j-.'lhll.l.ﬂ-j aannd Lxn
Dl nIaSE :|'.i:.|:|.|:|.l.:i|:1:| ST T Sl 3 vom o o
:.:':.:-Il:-'-:ﬂ_‘ﬂ:ﬂ:-l‘]:l.l-ﬂ-r.l YT e oy
atrma i e
T T
LA=Ar IETTTE N
SPSCTOTRLLIE M. 2o
UH FroTiin
FA M LTEAHTE] b L
TR AT BT
TELCL
Bazg'ihrbh v Seakbrn oy JbEEn | s e i . oesE T IEne L
T - v g e B | e o B e ol an srars bl
Hﬁnﬂlﬁ:: :'j':: E'" L""!"l'l'.!. . nEﬂ':m-rm-H-:r-: ¢ e eindxl H":"
DR :J.'I-:-ﬂ'.:l:rll =-.I.-|-u|-|; Rl o By (- IR :: the piek, 12 ﬁ||:
=T r- 13 % ElLF] L] L
Lyvillreg apd blasting .-I.-l.-|_pr.1l:l.r.1. paTTiet "EH.'“H"EI 5 e mpd e CwdTrd o A
e fraFnany RN FOTAEEYE s st i
H-RCOELWRLR, e TiE ek
CTmA=IT PO Tds K
Pt LT
I e T
CieTfrrasre T
Pt | LS I D kil
e
By 'ilah durigun Yo Benoitan v Bl &soonlopeck ok rapitie
ai -1 mardrere e EElndy ) prerenteesmswnyy s 0C AR R EE FeeE TR e
b_pl::ﬂ;;um stvIarabne bery than r?lr;.-um ard Bk w1 itme 1d o
trtan rellren-nm TR, TRl e b l:-rFi.I_ IT:
mashera iV B mraparrten iz Wais-
pat T
Bwrcar xvhmamesrall- ' 0ede TUmvEE SR Dpecascd w weals arle 2 b
A rocasracaad T ety ladge  anma-yamere = Dbl ke biod £
.-_1|-|-|-_|-.[||-|-”H :-J.I-J.l';i:ﬂ.l._l- Srmrneal :ll,—_|—||._-|-|-|-n.- r._l'm'll.r an .JIJ.D:l?;_I.... e I
___Faad [anl ez N T Bt




b j | rq-rr:-_:_ﬂm |-|r.|-| 'l'r.l'l:llz
LAl
i LR 12 Akl
b e
La'dan- Tral ™ aurle | Tparmes arac wkdeialy S
Semspaa- ?-Illi'-:-l_u-li.li _Ir_'..'.l.li" cHxER:  cppoowa: ezl '--J'l-l----l—'
Wlireral e beowd mbingd om yenn pesmngmenps ik 8 mMe =
nzzza vaoneshbab ands M PICHEL e -J.|1_-|:||_'l.||.'.ll.1 wallo:
g e g T o, snaduas il L LT
" G :";':_":.u'"-"' wagrmad
AMaserrdan ajrandpan Totie BE el Siddi | Ceneeeens warre SRR TR T ey
ruda- pRiniy  EElal T pogcasau hocan T Daasnag
O ST vaduiay Werl ashdabal LTI AT T[T
LR TR SR ENE M2 el maasa e SZWTTITER
lurk rdslaaiioi LA ki
Ui Hisidied
EHTR -]
Ui = Lk
B L | e LS
[Ty et =T ne
T Ealal £l L Tt
RI.FL‘!L‘II.I'IHII- ..I.I'h.'i'h :E'.'Hi .__u-Fu-_ RSPk e =3 r::r.ruJ'.' =tk | [ g
IR TECH RrnpEwnt az’imn i opeparrorees P ETTAET] =f
{drsizndy lad ==f il SR Vatda il ¢ THERNE. IRT r1 b
hrkrayas e = re1esd o 2 el
L L | e
EANTICHIF TS
o L LS LA AL
..ll-.l.l.l.ll.l:-u.l'_l.l.-.l-.:.l.-
HTrrosi IO HCETE  HT
TR AT e
o, i [T
| EDSTOIHEK TOSMHEH
I2radn ruhamgach Aoian 2 S ekE bedh | Hiuosamb mreoes VAT OF D ESTIER
Piaveerern- bdas  auys h'-'"-ﬂ-'l-i-lli TRl Lol e VETIELY hcagly ik
1irs poex 'J-ﬂ-'l-ll-ﬁ 7 JEREL pem o nvm s rofeTan ik mmteed e Lt
e s e i AUTARSTIA nTH wppm BRI
WTEE vk gy kg -
Tk Sl P Ead B
L e L
ATINT P HEYT ITeTEE
W el ik sisd e
ATE AFpAMTIT TR
| asErTEATE
gL ] G TR TPREr P Ty
Salih- Clank elok il waptza | e s e =ahemee =1 s toe
T b crmi ool1a TERT| popnmresmn o LRl BAH m wippod e
i tw b e AT T e e x| PAUIFE 1B PEe 2P
gl polTofrE EE M 5L R e pibr wirare
Bl MTITA AR r
— e e P e .
1.'.-;..;.:_-,-..&-.:.-. oo |'|:|?I'I'|'1|._I.'r'|ll1'l"-|.p:.—m|_-||.mq s T IR , ) 1d R Tre |, |




Haorrammed v pha onESZR) | e rofeTaE OfRERE O oeen Temat
Ill.ﬂ! ."!11I:'::I: !-“ l::'ll .':':ll mu.-l_-."..h. ':'.-.i Iid= |z:'- L 'i'."'lhl.
lalria s s iand e i [as leved ilasx
mOTITARETE: AL
S Tusduk spiiibia s gt Corye w dffuugag Br=d
Cre=- |—l'l-'=|'-r-:l|-"-f-|-i|-i-'-'|-—|-1-l'.F:.1ll:l-I'+;l1-li: am e w e ded [
S .|l.'|:|.1.|1.1..|'J|.lh.|;a..|||-]'..|.1 MEEs Doelns Serlug=: m ok
HoIDIECLOET o
(4 e |
Chigdi- .-_-' =k I ek ol R FTE LR T T PR R L e
NArCTRT 'li Chixk igafa | peormears L o e it a e
I"asdi e r.lrl: wir w,'.'b.ll ASTTATANEE NpOTAT ks rernerads fvee
- LaTpsewnd roih e i BATLCpAL e amrysmadl
=L 1y CATFETLINTA  TasmAns
KTV TICHIETE MITLY Ml
R TR TE LR R T TR A
0o sl Dpeod o ias
™= HT rarpeaEt
[V oy e AT
Shivhny - YE O amern SepsEtT | [ oeed l-H'l'“:='"'-":| Hanm lerasniy o T
[ B s 3 o] “rarrir. odarrh e R TATT rersral - drderTToure
1, akime T AL AR oferier itk el
LT ek WM. ST T e T
T IRSTITE
IS PR LTIt LY S LT 1L
L T e | i b
UTAT MY IFUHTY
P ey et ]
(T A EFE T O T |
e e e
by e R 4y T e et v g T o
L]
YVoraoks misi- <sTeE vokim rm | D HT O HEET grre=y | o ErEcl-masred
o omiss umTeia b ™ SArpnrrh | nomermars exrrrrce forind m o
el mirTrurha T e P S TOETE e T LN A I T
Lirgpuar dean L Tl by wrlk reies Tl by rrorne
Ay vnTAA -h':-n 1 o0 WO
T
Katmir mzhivgeh T we gt bl Hebomssomb mwemesn o pTEET) "
Yeascuor cee- wla Mz i-'-'llﬂ-'ll—ll-lli CONCAKA ECPIKLECRHET '1-'l'l:||'-'-ﬂ'_- ﬂﬂ:l-ﬂ-l-l
thuls IELEH HET) MYETGTTIAS P03 | BBEELE - Ank -'-'_l-l=='-'|-
|:|.|.-|.|.||J.||:|,||:-n||_|.L|... J.'.J..l FTORTTER T TaeTY bak pawal e
valiee vehi 1 ko e M bdl = mepun o bmd =
‘aliag - ot B TR
AT T
ATETEITTAHISS AT THE
W S i W S e
L] [Tt TN
ACTHTIT TTAR TTT
T
Pt B [T P T TR
kRveithlag “r mioe Wb beoreas Ligdbairasian I Terory [
knEpaar mithfdye=  Amr I MRS EAE] (poxz, Oenne oA

Lrrapsar

e sroaades T lam

vaanzos sl =i




rdvk ooy 37070 | memprarnm TepTAR 00 DONTE OFie T
ForEn B g laln R TN ar  pAperfiaiady o de
s paaua we S ol @ pkiug
IPUHYVE  TITERETTHECTE, '_j':""“'ll sho
Lo ar Macs T druatuiriaeh
Wesia e L podde
= oA L
A O-TILEHD
P ) e A 1 E _
1kl iz . yuoe kbhn boosan ! | lnrearser Tenrme | S oo T =y
%N makrarpden =1 dradadl | cepedio e, WL CEFTECE drecer
Trodine AN L - L R e I rErEeT
premdio vicealb 73 T o, szaniond v
wdan no'hedleron g i wl 3 da=ni; abic
e laazei Lnkice " gzl ré
AL Lk a
Hpmdectidricatidd  okld
MTEAES reRars
W = R TN
Chaganak dockias- Lo Tk arary| Bopolpak rad i1'I redet Fesraik x
Hunwalasg ks PEND ana blTa ) pocmane oz O Ebmzaedin
Trranposi raEeatn g e maOR L L mea EMpragzer oM TIE rewens
gahE qekh  priaewmipa b AP L e devarrent el o oo
dlant  BERE OB o ppmepne | DUOVERER T R0
o g valicd w2Li p e p T wmliag pixlisg ok
o e lakag | N e P ThY
WalllFIEe VLICHIME o
AT SUTEr T
AT
LA bR dL
TS TETT TSNS
| TN |
fafaloe- rakaknk oibkand | -Arcrper v Cdayr =g a
Teorzt- '-"!ﬂ_iill'- T T T Y T T T T T TP et T ='I=l-i'-'l-_ |'-'ﬂ'
darialy nad ipilosan oy ed T Tt ezl wenanad lulh
il Eodi eniAiLg ¢
e Daslm o dzan
vt e wliada, beas.
Teoaras, s
Tashisk shirdai- Toeiar quona ol W | Dlbges oo powrpns | Sleioniyd cpommg ses
[:|-|-|_-_11-.-.-m.-|-.11-.|.;|_-. 'hd:iluﬂ::ill'ld'l.l:b TN R TIT AT ml— I'— 'l'ﬂ.lﬂll
Manlirwear LS L s | TREAR
Ereminkaor W oy kb b | Tleeesmem ageawer Svnnbry irel e
Epvmivin maahrpvsdaer . W | pogiery dupatonoa: we | OWNPE EMTRY ApRon
lis e pEvieat FUM spavscrrer peamoos om0 TERAT ey
2 Aok fe AL PP SRl ks 4 2L of

gdidga chach  hash

wdiu ll-l-"ll-i-l-u-'l-l. iy
by L

| [pOasEAITAC

TN e T
L
ApanI™a. T TATETTE
MArLTL St TR @
PATITNNMETTIN . 1

CITTV L Sl TR Y T
W RLLIEL Y WL
L L

FITALETT ATRED T

u daand, shu el
sk




| FrERET

FEavdrm Sarmekn- A oyt Enkida TNipee nreeaarenss i:l.'l.ll.ll]-.l:. = U=imay
oo wapck vt dwick HE PETYRTT TR TS - UL E B a2 FTARVHIL B
Laseral Gyl s ozl 0 Smcgle 1
w el ey, aoixlh b
el vozleaml w
——— W L N - e ] = EEE—— e -“.'m " L--
Q.I..I b1 1 F] |:|_|5-:-.'u 1.J_|_. |_._|_1.|_||_|_|_| LR H“-‘:.l I.'. E.E_.'IJ.l_
- P clazeaids Fagsil cLnd | areeerese - EEaRLEd samansdsd 1o ox
Tdwal pbazwllvach  arrcka o MESCHIES ATLTTIMERID akaf; oxTpnes  ic
et qaTe e cnck b Berius L onerimyg brTee o x
hiva swimanlsror doen N PTTTE . | TEIER
AT hr s ern -
F I IS ToTE M-
FPELENy LR CTNnG
n=an
lara oo ot CEEERE W linmeearsr oo CHnDedn] el
NETES qudes wrobbiady el paeGone Sousobe WLy el leohe”
Il'-l-"'ﬂ e E-l:l'L.I-l '.r_'lllll.l..:l:l nr,-.-rm-rr (il e e |.I.I_'|.I.1.-.I - ...=';1|
|.|.-|.l!|.:l v el il b o Voo et nralys m o labaka
anind UL LS TLARIL sy
TR T
T ETYTR T n
a==rrd
o LT LT ET ST
oI
(LS8 Llalaney Orpopamic motopes Cogpailirad of o cese
_T_... |'.|'|.’.l_|-l I.I'.:-IJ' M omreaos g pemsanae ol vabial v oo
Eloaway pralaha: b Lueszge LRSI 0 BIIERS :-'-1|-"-IJ - WrSEle
windexi CE 1. & nti g adzlal G parma
o Ll b w'lchaadi i ozl - bdvw=m ko
BT = |
Oy’ ix g - Kzr  bivrebnras  s=| Migio  DpOOAED | RIS S EoErecEnn
VT e padn boshea BT oy sy e arrtaoe from o an
“nrdal Abhmiin hba mEmvbsu NEMLPSRUSEE KLE I bl e ien
SRR L el ]
Qi w russpar] »"woli 5|.'-.I'.I. .L1.|'_11|:,:| cua Lo'loo Sgsiraraica Sowebar @ ugiors
Hawaeane I'UII'I'IJ:'-'I izeealoaziems w3 gar=weene re{mne :J'-'|'-|'l=='=l=|-'l'|'-|1?. driecr.
awemrm AR s izm b :‘"Tﬁh s 1ol b 2 L)
T Fraip Sl aimmreseal | pasdsrmesa '.1|.|.|,:J.|.|.T|L|:r.' ?_::El: reale oo rvcerarn
oewth rren ma Jalas T qp e e e Oy e o R e T
e hresc kB B rdsos
TIUATTI T T B =
sk akd e
MOLTETERUTOT N TRESET
b LT | S M s,

i =g, - ADTOCI DA = o o
Eamari- Vw1 iomcaddan Sovdedn ) l'l1-.|'."l1|.'.-1-|'1|'..-.;-'l'r||-.l' Horroal | scrmimon
Ko el ol odved W | aqkee resaT s e amals omoa

Hacm sl b onsEE Lo (510 a) harrle s dervar
L'rl‘l!:rﬂr.ll't‘.l:u"-'ll"rl_l R L TS Lig
PR e Ty (- C R P ) T e o
(TR T T T R TR LN A T
S PR
Yiogtbapd 28 od LVemkai = releksa H‘—".I-"'"-'”-""”"" Poflid  FITRATY VertTal nr riar-




HepTET HE onlye  odvmch R0 | swmede e Bl LLtel LRl
TR Takiia Ly ELF EFLS FFTN & ':':'.‘l!-._.llli I"I.'. ..:llll.f.'
Shalt e LT LA nals IO HNL

i B ek r=hogy whl Aama
aliypl
Caal vkl Gav jaye Tovdas .:|.'.:l1|-|'a bt 1| [ g iwess & | SIEF mealrmine
1lmrerraf wied- S dlombras Seoddl ' mpoer s oprare, umaad relaes
Gvene PPRIEART ¥ ART M| ey .rT-rrI_l:lJ_-rn o 2k
U rT g e LR i Bsrmnni|
e T ETTRAMTE =T
T IFTINEIFTHS Pre
Soeier 0 R
LS R e T
BooRISSTESXCTET M7
[ Lt
Qi wic b Sr mME  CREREsI | Theels T — r  Sczoadey or
Harirams mreacll  trecaradh v pansmeespraeeima T T brrs
pinnad grerrh bkon B e hatrvert roun el or
e B2l rmrTnrs By L L e A L, lw-::'rl: _l?ql_'l.' i
LEEEE ol o ; oes g bl s
LT TR
0 sl kT kA T
I o e ] ]
LA L= e SOTECNUM RPN
Tunee- i Hereor Feramirn- | Ho-mauers soresoy  Hin horoonoy fe o
TrHHLTR- e r_.-n-'.1r|1.'r. vyl o | [ oRimaa Tl T rreety e, wih
Fuinrs b woarer s lire bao FTITN g ST R | g
P w  1ETer  yo ' = ek =k
ST Ve TR T T

[PPSR ST e i B
rdan o lpdlargar g

L e s 1 "'T:'tl'ﬂ.lﬂ
EATLEST T TR PRy

bl (T~ F T Ao
FESRL T LI S et
AATTUITSTETYERNr T
w1 A A TeE
IpEAL T EC ML
Pastli w'siy or recr ey abperar] Hedd pupasesibdi - © e asreringal roenaee
Meaniky aps o r-.llihl:l : L:r.ua FrEnsA SrcHERrT AL (L LT R
Totreal omn  jarcta  aseclno TSTREaY pxion . 2f ‘3 dcmil
g L1 18 THLTEAN 3 wmls 3 3 s
nfEr - bvRog  aro
bt L ey F e devaer
Al raree ke SRR
thiv Form oF -0 ey
dopowi = IsliT=
frmkae:
irarnk 21 ypuad bk bemds SBorsecaivmas Soapkiy o l=luas
T ecems- '.I.'lJ.l.l.l_l'Lil.l.l id :'.'_l"u.i I.'H'FI';-:TF:. 1 |-.'I|.F.'IJ ES 8 I.F.'ﬁ--.'l-l:-l.
VWi psiing s - Enband | et L TELE, koo
wakkn  yaozgm o e M S e TR AR TS doaprant  Boo e
-.ri'.l:.l';'.'ul.'l.:_l-l.h:'.r:l..:l.ll . i T TR AT
il _
pmdaaiaonaainy g DL T R




ATAE SPAfIw l-'l'.'.-ll'.'l:nr-.-rrn1!:-.-|-'l|'|l|.l|l Al

Koot Dalny LUSL R T A TITRE
S PALLEE A FETTS

(8 LY T LTI T . )
Hod ©oCoruills s
(s g g 1

L EFHNLE FHLE

o 1 i O




