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SUDAN BRIDGES

(By F. N. STEPHENS)

The latest addition to the Sudan Bridges, viz: The Omdurman Bridge, recently opened
by Sir John Maffey, forms a further link in the chain of progressive development, which has
marked the policy of the Sudan Government since the British occupation.

The first of the modern bridges to be built was the old Atbara bridge over the mouth of
the Atbara, which had to be provided to carry the Sudan Military Railway during Kitchener's
advance. This Bridge, as far as is known, is carried on pairs of cylinders, which were sunk by
compressed air, and the superstructure, which has since been renewed, was erected by an Ame-
rican firm of Engineers.

The original piers still remain, but the original girders, which were of the pin truss type,
were found insufficient for the increasing axle loads and were replaced by modern rivetted
trusses during the low river season of 1911.

In 1906, when the development of Port Sudan was well under way, and the Port Sudan
to Atbara railway completed, it was decided to provide a bridge across the Northern arm of the
harbour, connecting the railway with the quays. In order to facilitate the passage of vessels
an opening bridge was necessary, and the type chosen was a rolling lift span of 120 feet ope-
ning, and provision is made for a double track of railway; it carries only at present one line
of track and a carriageway.

This bridge carried out under the auspices of the Public Works Department, was the first
of the Cleveland Bridge Co's. series of bridges in the Sudan, and was completed in the Au-
tumn of 1907.

Prior to the erection of the Port Sudan Bridge, a survey had been made of the sites of
the Blue Nile Bridge and the White Nile Bridge at Kosti, and immediately after the completion,
the Blue Nile Bridge at Khartoum was commenced. The construction of the Blue Nile Bridge
was a much more formidable proposition than had been undertaken in the Sudan heretofore,
but rapid progress was made with the preliminary works, and by the flood of 1908 it so proved
that too rapid progress had been made with the river staging, as despite all efforts to protect
it, two complete spans of staging, representing months of work, were washed away, but the
piers then sunk remained intact.

After this mishap, it was realised that the type of staging would have to be altered, and
the erection speeded up, so that at least five main spans would be self-supporting before the
following flood.

The material was forthcoming, and it only remained to make provision for the erection
of the steelwork to be carried on during the night, but the task was only just accomplished,
as the day after the fifth span was considered self-supporting and the camber blocks drawn,
several bays of the staging subsided owing to scour by the flood.

In April of 1910, construction trains commenced to cross the Blue Nile Bridge, partly on
steelwork and partly on staging, in order to proceed with the new railway construction, and
incidentally to lay out Khartoum Central Station. The Bridge proper was not finally completed
and opened for traffic until later.
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This bridge, apart from the difficulties encountered, in the construction and depth to
which the piers were sunk, is definitely the most important link of communication in the pre-
sent railway system. It consists, neglecting the short approach spans, of seven main spans of
213 feet and one rolling Lift Span giving a clear opening of 100 feet. It carries, in addition
to a single line of railway, a roadway of 20 feet, and cantilever footpath of 11 feet.

In order that as little delay as possible would take place in the construction of fhe railway
to Kosti and El-Obeid, it was found necessary to commence operations at the site of the Kosti
bridge before the Blue Nile Bridge was completed, and before the railway extension, South of
Khortoum, had been commenced.

A site had been selected about three miles south of Kosti, and borings had been taken
in the summer of 1906. Work was actually commenced at the site in the winter of 1909.
The construction here presented no difficulties. as far as the flood wos concerned, but others
presented themselves in the form of mosquitoes, malaria and sudd.

The plant and materials were transported from the depot at Khartoum by barge and the
work progressed in accordance with programme untill the summer of 1910, when, owing to
the works and floating craft being completely enveloped in “OOm SOOF” and the prevalence
of malaria, the entire personnel had to be evacuated to Khartoum for three months.

As mentioned before, this bridge presented no engineering difficulfies, as a solid founda-
tion was reached, in most cases, without deep sinking, and in the case of clay foundations on
the West side, the piers have a penetration of 40 feet.

The bridge is of a very simple and serviceable design, the masonry piers ‘being carried
in oval caissons, which were sunk by compressed air. The spans are of 150 feet and the
swing span gives a clear opening of 100 feet each side of the swing pier. In this case only
one line of track is carried, and six foot wide footpaths are provided on the outside of the
main girders,

The works concluded at Xmas, 1911, just as railhead reached the site, so that construe-
tion proceeded West without interruption.

The renewal of the superstructure of the Atbara Bridge brought to a close the work of
the Cleveland Bridge Co. in the Sudan and, in fact, the end of all bridge building until
after the War.

The Great War intervened, when destruction took the place of construction and no
further bridge schemes were mooted until January 1925, when a concession was obtained by
a financial and Engineering group, now know as the Sudan Light and Power Co. Ltd., for
the extension and improvement of the existing public utilities, and the scheme included the
provision of a bridge across the White Nile, connecting Khartoumm and Omdurman. Dorman
Long and Co. Lid., being represented in the new Company, the construction of the bridge
was entrusted to them.

The site of this bridge had been selected and particulars taken in 1909, so that by the
Autumn of 1925 it was possible to commence work on the site.

With the milder conditions of the white Nile flood, proximity to Khartoum making la-
bour and housing easy, only the handling of the vast amount of material, in two short seasons,
caused any anxiety in the minds of the builders.

The foundations, 19 in all, were completed in two low river seasons, while the super-
structure could be carried on during the flood season.

The bridge is the most interesting and significant of the bridges in the Sudan, uniting,
as it does, the modern city of Khartoum with the old seat of the Mahdi’s rule, and bringing
the greatest advantages of civilisation to the 80,000 native inhabitants of Omdurman,
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A short description of its construction may be of interest.

The bridge was designed, manufactured and erected by Dorman Long & Co. Ltd. Is con-
sists of seven fixed spans of 244 feet and an electrically operated swing span of 304 feet,
the latter giving two clear openings of 100 feet each for the passage of river traffic. The
length of the bridge, including the approach embankments, is 3,500 feet. [t carries a road
with a width of 28 feet, and a single line of track for the new electric tramways. Provision
has been made for the addition of two footpaths, each 11 feet wide, should it become necessary
owing to pressure of traffic. These paths can be carried on brackets outside each main truss,
but of would not be suitable for vehicular traffic. The bridge spans are formed by trussed gir-
ders braced, the cross girders are plate girders, and the floor beams carry steel roughing and
are themselves steel joists.

The depth of the main trusses is 36 feet at the centre of the boom, the centres across the
bridge being 30 feet. The underside of the bridge is 9~ 3" above high Nile,

A total weight of steel work in the bridge, not including the cylinders and caissons,
3,136 tons, the fixed spans each weighing 382 tons. the swing span weighing 465 tons. The
total weight of steelwork used in the caissons and cylinders being 374 tons. The piers con-
sist of two cylinders braced together and founded on caissons, the caissons for the fixed spans
being 16 feet in diameter and the cylinders 10 feet, whilst the swing span had caissons 33 feet
in diameter and cylinders with a diameter of 30 {eet.

The piers have their foundation at an average depth of 47 feet below High Nile. This
was, of course, done by means of compressed air.

The approach embankments extend for 820 feet and 634 feet respectively.

The swing span, with its roller path of 26 feet diameter, is operated by a 20 H. P. motor
and two 6 H. P. motors,
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DATE QF T NOE, OF w
WAME SITE ERECTION LENGTH WIDTH OPESINGE SPAN OOsT RFREMARES
TN L. E.
Atbara . . Over Atbara at Ki- 1899 1047 16 5§* T 1477 100,000
lom. 309.
Khartoum . Over Blue Nile at 1909 1640" 67 | 36" 6" 8 7 - 218" 767 | 250,000 | 1 Span liffing
Kilom. 3. 1-111/
Kosti . . . . . | Over White Nile at 1911 1482 34 0" 10 8 - 155’ 130,000 | The 242’ Span is supported
Kilom. 372. 1 - 242/ its centre and js a Swing Span
Khashm El Girba| Over Atbara at Ki- 1927 1050 i ig 0 7 7 - 1507 100,000
lom. 432, Kassala-
Gedaref Line.
Omdurman Over White Nile at 1928 2012 307 o 9 7 - 244 269,000 | The 304" Span is supported at
Junction of White 1 - 304" its centre and is a Swing Span.
. & Blue Niles, i




ety 4 A

3,50 Sl de b Oy 5, 54 il Eara

= -

dae g
(0b-All) 4 ol s s AN gl Olagdl 2)h ¢y alls G Jl o 3 54 e i
L bl fe Ayl les pllzl e O g9 211 Lim oL age I 02N bl Ayl Jprastl OF
v ade Jin Y 1 dlar

odn oy ¢ 02Nl ol oy O e Al sl PR el VA4 ple Ol gkl ey

gt Sl 1P 3140 g e Ol gpall ) lae S ST AL oW Bk e 55540

4o de rte -kl del ) uld Basn plall G 140y ple Olagll S e B T gl 1AL
Lok ol L OSS L we Oladl 3wl OKG e - M il Szl

Obazll 3 Ty ¢ el Bl G aclisy) ol iy o st Choae 3 6liad T G531 Ly

2ok ol Aol b S oy Ak e 35 T2 @ oy QU ple Gl G bl ol o o

bl ot 3 Y B pean 4 ) RS SLLT Y5 USG5 5Ua3N1 3 536T Ll ola O Lokie 5 5L
A 133 g N5 O, gl e 3 L OB S ey 2L Al 2 O G s

O bakie orle e daaelyy T 3] elld o Ll o b ol ool N1 3 olaall 2615 LY
c Ao gl 3 4 4 el 33U gl ol "ﬂ'l":’(ff-‘a’!.—’ ¢ U6 ol Y|

do Jpad | J30ll e o 55 g a0l Jetll 132l gl or a0l o 5541 ol UL
sl 4 Aol SN s o L 4 o 33 ) G35 ) e W L) WL

v 4l gail dbte >

Sl 8 A 5 K3, o O Y 0 o ol s o) 0L
v el A L e e S vy A e T e g s

QW L,la i, 8 Eodos 2y @ 5l dly il a el e id CAF R g
C eV U ¢l a3 M e 3 A LY Al

g6 AW ) ey 1 o Ty 57 T 20 il cpii o i 6
v Y Lol Jame oLl Joall 1 1414 T o LS UL b g2l

il pe 3026 Lo C"-Jl Lk, Ol ol ks gl SileliiY| 6;.: Cali Vqyy) 51914 legny
UG5 30 sl i) Al ol sl o e gl O b 11 % 81



S

sl ot G Al s paall gl Ay 5 4T e 2o al U QUL i oy ¢ — B
o A el sl oy — yqpy

el Daiba 3 £y 21 (2 el CibEY 50 JUL Jo smad | 5T yayy plo io 39
S s g Gl @y oo Jal 10t o 030sls Opurl 2 cdslall o Lo & Y1 ST
Ve ke Uy 3 Joal 1k O Jo yary Zw 5T 30005,

2l d I F 0Tl ) 2l e pi (B 141y R e B Sl iz
. rl.ﬂ llAAu.a ;':."J';_.I'f‘: 'L-' &ﬂl ﬁL':,:llrplg'liﬂTo Moy

2Ol g o 52 Aoyl L) e B e JAT W e I 1 IR Sl S
i Ay o Jole T3 o£ yarg fk 2o g o Jall 5 o e O om pall J) U3 ol
v oslagdl e GNT e o ale il oy e o g 20 s 4 Lpaiad o ) Jll)

o @ sty Jlagt Slaa I K Al Ao y o o2 BB R AT Sl e
_E—H.J_S:;' UTJ& 5U1_‘;i.:.‘_.~ll 2, 11_;‘)|1w_;_,.._:- ,_",53,;1::- C-u's"\_;l J_,}ajllc_.r \_}.L.ﬂ;mhquﬂi}.l:!_;l;
W ST o le STOUL] e G S

oo G 25 SIS (o O I o Jlanis el ol a7 0Lcdl Jlo des
O 3 (S 4 4T V] el s jLei) ol S el Ol Slb Lol oty O s 55571 patps
vavs Saladl o go 3 o vy £ — Vo ples Vet ple oy Sall e d ooyl ol
v 2 Al s

DTt ORI G o el il il ULy O e pll el 0 dad 2 2301 oL 36T
aa Wl o Lai @ 0 NI Akl g oty 3 (2SS O ke Ol sy oL 6 SRS
A ks 4 46 ppedl Loy ¢ cpouill 2Ll 3 6 ST el alall W U O Lie Ol il
s L gl e CaIST il « oLl duaa i (21,01

raﬂJ‘lam}a-- . JL’-‘L}LP:
R e Y e o

e




=R =

Lk

D -

i ey e
n g B0 e dyb by g ol 0% Jom Jla e e ke pms ccu LA & o0 S O
o Aejpn 2 tdely Copeds o bam boaw o2 St Calgx — Lo 04\ laodey Ll o 1y
05 0 gl S o e B O gmny QW) gl ) ol 0k sl 5 4 Skl 0 0y Lh b Bl
Ol ae @ w L o Bl Jldely oo 3 Al L) e 2571 Ciiienll (g 20 o O e il
ol Sl i 0T Oga b2 Lin g 2 i ypy ibs ) ol D57 Lo
ity (£ A8 18 Jo Jazey Lo vvo lab e ) Bl Bl 35 2 ol k] o oo, ¢
A o R A Ll g 5K G e ddle e st ol Bl 4l ST S5y AL
c bt e Ave 5 B2 L an e LA A T3s dib il s Oyl
o dolle s LAYl on e hu-lﬂ'fi!in-‘:d.ﬂ“lwy'f”dﬁ-—&bklr:_.a;m-—(_}ﬁt-ﬁ;
Ol b s+ Olad) 3 3 Lol 045 N G Sl Ol Lo gt B Slais o bl allen W
— 2 Ol8 L LA sl
e e S e R P W R A o b
LSa e gyyes. .. I M__;[,LLL;.L......_.&
s yae Fopdl ’Jaﬂa-*Muwd*wwhmuﬂu*hmﬂbi‘{w
Pae CENY NI e Loyl ﬂ?iﬂlé-dgl Gyl Ll el O yuia
BE BRI ...sz;d1u5ﬂgﬂ‘wlch-dﬁ¢ﬁ| D gha
TS s L
e N s e el A Gy (
R U L O I e L.w:u)'l dejll 5 li i (<)
AR e R e r_m‘)'l-l_«.” oy (a-)
NS TR R BT R e R T S T A P (s)
PN e an e Al A 5y ()

Bhce #YE o e A el ot e ot
: 3._.._,.::)1 il oozt
3 SR s e il (B Jmﬂd.n-_;,&h.-_,'l (<)
Ehes ENY e L e Ll e W e ()



e

&/ _uw[__mﬁ r\ﬁ_ﬂ..l\uw

R




s

't_-,_’.;-f_-l N S T

ek sritveesan

o

yat




1
[ cetew e e

s ISE LAWILE |
wiush Si0s Liviil |

CORE  WALL
}-\JI ..L‘sw_u Saaih

el T AN WETHY

DasA

_.‘-l-l-’ﬁ'-\.u

LEsETm T8 METEAN

PO e

soLo

9_,‘1!

SENNAR DAM

HORIZONTAL SCALE 1 : 3500 \;" 0.

: \: uL'_?na
,,,..n-;,t___.uﬁh,:L_;,

.
T L o

VERTICAL SCALE 1
[ 1=

-3 §

T M

SPILLWAY DamM

S h |
bt

WERETH LRSS WL TR

ATl BOCE RIVELE
T Em

(NI

'\..

:'./" .a'%//

ymmmm& Y I m&m&m T .

i|“| ‘|T M |3IH- ll ’”Hﬁ

|
|

tH

| if |
Ih_

e e s e

L.iE.r-u"m‘-'-""r i

SPILLYAY DM

. _'.t“ o

LIEGTe 500 WETERL

S0LID DaM
.
A—— Vo

LiwgFe 354 8 wifEiL

LASEE LM Witd = B8 TO Brewaln

[Tt s

._‘.;.h.... - l'fﬁ-:::. e

Fa i
———T" i

REGULATOR
TH e CeE woldm FIBOKEL

LENGTH veed wiTELy

o f ) pa Ak

i PUTURE LiaT OF SERLRATOS BINTEEN TO MEETE TeRLQ
LT Rt R T L]

ddg\ .JJ’J‘,-L" '}Lﬁ

RIS TR T PRTH T 99 )

..._—.i

CORE  WALL

L

LA T arEe TR

— LN LWL R

WEPALE LANLLE

3280
[k

L e L — | i | L L i L b ol i L ..I.u o wEE
5160 = 2600 — odi188  Dass  gaied z_r:::u- 21385 ::j:ﬁ 1974 = = i Tens 7768 e TH 1525 Ladd 13738 12838 1638 1128 085 0803 3 0.725 — osa0 D400 03250 S
SECTIONAL ELE"#‘ATIDN" DOWNSTREAM | <YL,
PLAN OF DAM e up;—:ﬂf" o L ool o) ea PLAN OF DAM
. : & nsh Ty g — ek L3 |hI" - LE LR PRERT 2] = Lot a g e Lol L
= . nlllllll tllnulll. Llj.tj_lj_!,l_ }I T E S (P /£0/\ ¥ ) RTEn 7ol 2L o
P Wt o8& e 1 TR -Mh.lhy-ﬂr‘
o — = - Wr 18 Ié (Teg e == I
- I:-: i
";-"'"11' ‘4“ EAST BANK DOWSTRE A M I f| ST WEST BANK l-i:;—"jll.r-fil
o |
LR S 218!

OSPRS00 O PR O 1T WA U PP O W O
o R NS G WP S W PO WS S V=
Osha VAL (Al e l_dl A=) Bl AN A a cAdpye MUl el ol
L e Rl bl R M lial B eded 5 o A 5 il by e o 15 e UL L)
B N e e C

R L S






_ili,u_

s el Cadisadl Siloes
JL:-J f,“ e e R s h—ﬂjhh_u (“}
Jh-'\.!”;_}' L e P (R T ! ....r_,...m,_&_,l-k_y“ ) E_'Lm__,'l (n._.u)

FETE 27 SRR R e e )
i WO | I 2 R PR
PR TC R BRI PSR T | | T,
bl Age L G Gl e el ()
PR e ol b gl B4 Cadll g ()
et 8Y0 Ve e (o e G) — el pe o]
A i e e VY B ey Gl Ol S G el o]
T | T e S M"«'Arls ungwﬁJ1gfaﬂ{Mum1
TR B < | L B e S
: Sl Bkl JEY — y
Jo & Slladl odny O e Ol 573 | Soutll 43N Sy 53300 sl Sl
o Sl gt At G T My 0P e (5 dlps”
) KUl 5 € e alin? Jy b e T Olab Jo OBSE 0L 0L, Lgaiy 3 Jantd
G Sl ae ey L) ipjmfa,_é;_,m ks e b et S oI L2 g 4T My
L LV 6
blss on i gn® o Lail pos St LU olial ©ss s il los L
A | e O o ) Ao gl sl tpon T80 O G g g oY) e oidl] 5 o it St
. (Z&Lf—- Olages g baze
;o) e
Al Bl a e DU (2l ST Tl SN ae g 8o £ 15 3 Ak i sl O e e 4
i iy dthe 2515 by @l Oyl DU e B bll odm (0 it 48 S Loy« oL I gl
sl ol ] e
1V, ¥ SLIeow oWl Gguin ) ol 87 e sl Chiaza 3 T2 ks O Jo 1N
wogetll Ma e BB s @0 3y 5h 12 B0 o501 oyl my ¢ elandT T 3 5 A
s O o gty 3 3 3 5 ATy B3 G Ol e o it ool 57 OF
o bl \.gcﬁs[;d_;:utq;ghﬂ,,u VA D! 2 OB gl & gy e g 26 plaY)
Ol s 3o oy el gt 3,21 el Ay« BSTH ) 0 ke e O
e 48kl a Bade £ A0



R

: gA I — g
bgr i 27 el Ol s O ol s ol 8 S ol s
lad) t-L:rJl £, 2y il Jh'}lj Lg..,i,“ eliall @ ol dcly) jasest Liai Ol Yaua. . 3
Ll o N 1 Jai OF 3 O e o oIS oy Bilos 6,80 2 6 ) 1§ Ztt N 21 J s
\__—gd_;.l'ql'l' ----- E—f“-‘f;‘:’ﬁuii—,"'&‘ﬁ"ar ----- ﬁaﬂig#hdwt&k&&:}-%
vl g7y Aol g AL BU L) 40 AL
Bl g5 oo oy o 505 O o @13kl A ) B anadl Ll e 0L b
s anlis
'..;‘_)g“:_.!ﬁ-'u"':t""\" nE— ...eL_:UJLH:I
. 1..;—' 1 R w..a:.“ E:lj“ L;'yﬁ
rJL-'n'-J Lt T nL._:H{_}P
g ePe i B S
s Oy U 20 by 25 0l 3100 ) e e e O e i 2y
o Jnad) G 2gh) i oo Wbl
JUAL G Jasiel 5y slagll gl ey 5oty el skt Wi 3, 54137y o ikl i b
AW AN e e A s P LT e O ROPRS I R TRy S
ﬁdﬁ'dfwijrq-ﬂll u:fn,“dwlibbjl_ﬁ)ﬂ"&ﬂLnﬁfﬂ .,,_._5:4__;.11"; ----- a__;llu"..il_,
) G Al 430 o ol bl 8 s g iy« G et 3 Je
Sl gy & pall JRaY1 5515 ) SLanl) Ak, g Aell Ol £ 2l Ll 06 s
VAT R el LS s 2 O Lﬂ&;rtli J.:a;Ja Rk )
1A R o Jadll 2ds 3y S 0 0 D Tl M1 OGS $olikall g 2l g U]
(> Jaia Audly udy Kdly s Rudly gy R Tl sdin 3 o5k diy 1y ple 3 4y >
s Eardl gl



= RV ==

L sl Gl Bslad) Comlos 3 e L ) (St

Celley 55 31357300 Jlof 3 cri el am s« 09 Y ol o 3 L S0 AL 5]
« N ask 5airy £elo) 50 Ol elry s a2 ool ) g iy e 10Tay o

de oy Uiy AN Do)l L iy Vo i) iy ol A oo el OF o
S_MWJ.H ol Jol B v oelaf i Osts St b eldly \pazig,) ! de Josil RV
v o i) - L

fi_-’»",i i VAT & a1 ¥ 3 JREV B

Al gyl e




= YEA —

L P R

Nl o O in sle 3 ety 354 LIA) — yqyd e gley 3 Sl 13151 ad 5 OF
g 1n “OLLI 5T 0T s R 0 0 gk il s 16 €y o ) 1 s grd
ol oy Al LU Sl LS 8 T gl 218505 ol g qey 2w e
Oyt o Jo il ey ) § A Bl e s By y APy B ole A 2oy Ko Slelladll
diom il O punry Dloncss b pg Oyl & KL Sty go) sy iz Ll Clag ciade o2 oy s
VAYY A Ay 3 W S Lo g

VAY e b v o LA G L2 o aiaey sl 3 O Ty 5 ST 2l Ol e
Gz pa \raby pLall slaaza] o I Lokt JLENL SLE LI OF 2y aps 2 eheud] L ST Ly
Ol hud s 5 ¢ 1 "4.__,;1:JLF'E‘_,&.{J;;.LJI&L;J#hJ:Ji:%rL:EUGL.\_ﬁJaMJ_,r:Yl
sl 18 M e e SN 2 5 ) ) el B g dall sad] el 5 6T ) gy T b 3 L
(VAry T

v Gl dI e daal o) Aadll CJES O OY1 Judll (K

3 6 % e 131 CIETAS Ay ey W (7 3y Dlagdl 3 ST 0T OF e b
doly £ 3 4 all da S8 ) gl 04 5l :.(_.;ﬂJl,ﬁh_.n b o Uladll 3500) o
Jl do b cun T o O 155 — Bl Ol g U s G W gl
A AU LT G S0 Hlain Il Yy 0874 e el s alo Ui ¢ Olsply pae
LS Ol o a2 by byl sl o

c pall i s pein WA o O 01 S0l A 08 Jf ol 131 s 3 ol 2y

- J'g_al" dn

S 22Tl S oLl (e 5 pmesdl a6 piall vl il O3 e O 5,800 ] e
i) gl 01 p S 0lin 2 3 e J3al) 2300 0 0 ol W sl L i g el
AN 5 1on Ol skian B2 Skl 0 Syl dart 2 scded sy O] Ol s O] 16 136 4 5L, Y1
o 3 o BT el ) el am 3 ey i Y Ha 1Y) L] G ade iyl Lo

Shlde 38 A 58I 1 LAl 2 U o O da OF 3T LAY L Jes
SN ot s U £ 5T 2% 48 — o illy el o Ol 1 ellsYI Jim 0 Y 3 Lo &
e Aads o] I s OF eSSl Yl Tma e 35T G0 1y 4 Olpd U

P LAWY - e e G L ol Ol R OBy gy e SIKTIS)
SLRlBE 5L o an di QUL Badavo . o NIl i i 28T A or craoha p y o
gl h ool oW QLIS Lo 5 o0 pan sbind ol 8l bims Ol G 0 IS0 2l



— 14—

DA s,

Sl o sdng Oliandl iy 4 o 35l 05 O L 07 ol 0 Uls a1 11 0L
el WL 31 e B jmmy DLl Wby A8 01 o v G2l o ol O (S0 ALY
OF Jo ) 5tael Lty o ol o ity ad T 0yl 0 0870 53l Lz OF i nae
iale Bl Jom 5 ¢ Lin 4y 00 depad) —spbee e Bl g Jpad JUT o) 3 Y o sl Y
T Topall on 1 Jll Joas Lo iy + T (5700 Ry el 0 A U 5] 8 il s )
vigee oo W Al Loy e G G e 32 G AU Jo Cniia

inaadd gl |18 1 s 53Wl3s LR vy - dops A a3 12,0 O] Lo 58] 5azia
oL ol e Olaudll 55,5 S Y 5> aad a0 ) Gl L-.i‘,.&pu:u:__a;ﬁr-wujﬁ
b = o EN U Jedl gl s @ patie b ezl GlaYI a iy y ac (oL
o351 Chazie & i vvy, o g oo ol 5l el )

2 AUl o ab e Gyl ode iy« aal 3l 350y Tesll sda o O alaf ¢ L L
AN e ey Gl LRl L ool PTG aale el st 20 il T et
vt ALl

ot & WU d‘t,;n(;_ijm AW a s fo iy st 2 01yl 012 O 57 03a 3
VYL oy e ¥ oLl el ga la  ple 87 00 L)y mme G M Bl ez L Ol pd
it Jiai Jody OF — U3 of i &y ol dmy AU (e 0BTt @ tady o, d all ool
w o 8T oy Sl § Foud) SR ol izt s Al ade L i ) S Al o

el oL gLzl

2l 1 yapy T 3 B UL 7 O Aibe de U s 3 Jdll il OF 5
v SOaad) ods I asall e ixle g2l 144 Lavas \gado I Eat) ot e )l de pudl 4y

: EJJ_:LT i

K¢ a2l s ke Ol e 3K Cptie O O pylall ods KL (0 OF
— a3ty gl Ay 31 0T ] el T Ol gl BTy nt Y+ Akl T Gl i) o
g en KTy 3l ¢ g 21 i il U O — e iy ool ) ol ST g0 — Ol 25 O
ool Al s (Lol o0 ol Lasetll (gllan 3 ehgr Ule Stae 158700 500 s (50 OF pusal
o Gl g ls 2 1 Bagll ol 3 Joadll p S oy WU i3, 20

A Sl Ae
4,_,1_;':,!!‘_}.,,:.{;1;,1:(__511{.,,«“15 varsfafyy




——

—1'1—-—

SV o £ls pis AU Jor O 3 Sl oA

ol e - S
R TSN 1 PR A 1AYA — e
» » » LI R IAFY — »
*» * » - Yt — »
» » » AW 4ty — 3
» » » ) I HOR iy — »
> » » | I R — »

1AET 2 1474 L o Loaall 3 U s O ole o Vgelil idll gb L o S iy

LR 3 S A IR - SRS - RIS A S R i AR X
ot = - — — 1+ Y. Y. b en el g
— -— — — — = — Fos-: Ll ol | &
i- Yo Ye Ye For+a | Yo Yo = [ 1:31_;31-11_’,.'-13.. J”.E
— = - g Y- Y- i | FsT A J;,J‘{'):m‘_;:“hfl
i Yo Fa - Yooss L Ao« YAeos o {Hh
+
+ +

3 pall s Tl 32l 2 5 ol ™ o Jolm
v (1arne—-

i
SNl Gkl Ll
% —all



u‘g\HM-L_’;
R~

W sh i

>
¢
o - 3
o onne, - AL - Vo cgee A dbi‘.t...ll .
° ('*:-"_Jﬂ"._‘.'r‘:-‘r]_f'dj;:dri_ﬁ-' (5 Py (Aiﬂ1@)ﬁl#kﬁ4uﬁhbjlu‘ ;|
l f
VA XVe @L_.,-ﬁu 290 ?dam-.-u—h
B et i, e e 41 Wi i bt IMrma... V‘u";‘!" LJI'/‘LI“—"_:--L*
o o
- . |.1|:|:|||=: ,' A
= 2,6 LT
s Ve b
:hnn"
= gl =
y- FI"-I" o
r1o. 54
1. oSl redl gedend Je sl Gl 32V n r1.,..‘_};ﬂﬂ,gl-'.,'é'- .__:-*L_-J-'___I"‘%'J B W L Lo L)

Pf;al:;
s 1S

: L L S
: L | ‘_‘L-h*w &\M"J-ﬂ'
. N i RN PR DRI o - o Ry 3 -

- AL SS R e Q)

r : : . 1 rh“‘j:.’. ¥

- : ".'
| “l A g
.\,_,:__.,'1;13,1.,;5-@:&\“,3_,.:.@{#.:a_,;)l,’td,.;,-#;;huu;__:ﬁ;w_émn .mg_ﬂiidh;&.}lh:ihiiﬂxg@tﬂ%hﬁ}&t-&}téb - .1 ;
sy AU A os B e i Suiggl Calpm ol A3 203 Ble Ao 1y AD, <o - B LY LS (3" -h""""
e o\ Y50 Blgm (3 3esmlla Ll An ) 15t} Rms e Vo, Lty Dbl

om0l s L LS e ot Bl e N TR 55 | bS]

(P/re/vr) s Ll il as £ e







- — L_}
[ i '51_..{!'1_,134..:
(ACERFAT Y JA TR




) J .'.1.-4 A gy =g, T T TR [ — ilul.?_n....- s e ranied B | T matial s i
! e i e o

. P e =
_W.w._ e ......._m 4









i ibrary of

b IPumi

iI rinrefon ﬂnihfrﬁifg,




32101 082611763




