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i 1871, and unmediately commenced operations, which listed
during tive months, and resulted in a complete ~urvey of the
country through which commumecations were required, and the
collection of atl the necessary data.

I'0 overcome the obstacle to nuvigation presented by the
first catarnct, at which tuere is a ditlerence in level of about
12 5 1t. at lugh, and 15 ft. at low Nile, Mr. Fowler depart< f om
the proposal made tn 1865 by Mr, Hawkshaw, an | suggests o
new aqd »triking m-thod of reaching tue higher waters o4 the
river trom the fout of the cataract., He sugyests the constiue-
tion of a ship iucline noarly two m.les w length, on th  aght
bank of the river, commencing at the vottom of the watarit
vetween the Islan t of Sehuyl and the river bank, and termin.
ating on the higher lo. ol in the haryor of Shaluii, nurds of the
celevraced slund of Phules, Ralds would be lad upon the in.
chine, and smtsble carrages would be constructed to 1un upon
tuem.  ‘“Lhe vessel to be rused o, low red woal § be tluated upon
these cartiagos 0. cradl s, he slup and carnag - beng thea
diawn over the incliue by bydiaulic engies which would b
ditveu by water at} sh pressu.e, pumped tuto huge accumal-
ators at the summit of the wucline by a pumir of rge water-
wheels placed upon pontoons, aed musred 10 one of the rands
of the cataract. A specd of trom 4 to 7 'miles au hows can ve
mparted to the vessel, a_cordi g to the height of the Nile, and
werght of vessel.

When the first cataract is passed a long stretch of free na-
vigation 1s avarlable, until, ineed, the sceon. o great cataract
15 approa_hed, an ousta_le ot tou much mugnitade to b. deatt
w.th by a ship inclhine ; betoreat is reacued, therefore, theriver
ha. to be abandoned, aud @ new means of aansit provided by
the pruposed rwilway, which woul s extend southwa d into the
Souuan. In decd.ng upon the route to be takon by this i
two alternatives present.d themselves, Bewwveen the second
aud the axth cataiac:, near Khaitoom, the Nile takes & -w. ep-
g course of nearly 300 mules . two great nrn gular reverse
curves, the northorn ot which skarts the Nuban Desert, an i tae
southern, th smaller desert of Bahiuda,  The southern ter
winal puniof the in: would be, of course, the most centan
that could be seieced with o view to the cunverg ug tatlic trom
all parts of the Soudan, This punt is found @. Met mm h, «
villuge on the left bauk of the Nile (16¢ 40' N, ldtitude, ond
320 25' K, longitu.e).  'Vhis village 15 just opposite Sheudy, on
the nngut bauk of the river, to which town the nunerous cael
10utes> converge, whilst 100 miles down the river is Berber, and
about th - sume d.stance up stoeam > Khartosm, at the juncuion
of e Blue and Winte Niles. Asthe river navigaton for che 200
miles between Beibe, and Khartoom i, obstructed only during
two months in the year by rocks waich are about w be temoved,
1t will be geen that a better position for the sou. hera term.nus
coul s nut be sclected.  To cunacet the svuthern wih Jie nor-
thern te min s the Lne could be cather caned from Metem-
mch acros, the Bahiude Desuit fur a distauce ot avout isv
wiles, untal 1t again meets the Nite at ambukol, aud skeets tue
banks W below the sveond catasact, ur tire svath ru bend of the
river could by fulluwed trom Motemnch tou puint catted Aboo
Hammed, aud the great Nabian vescrt aaversed until the Nule
wus again overtaken at Kviushe, sbout 9u mtles below the se-
cond cataract.

‘There was Little difficulty in selecting the former of these
routes.  kad the latter been chosen, some 90 mules of good
river navigation between the ship aociine and the seeond ca-
taract would have been lust, aualutude vt abuut 190 tect above
the water level of the Nile would be traversed, as compured
with 393 ft. un the other hine, and the dottsand woutd prove s
very serious vbstacle tu crussing the Arabian Desert, where o
water suntable tor lucum,tives s to be found

The Liny, th 0, as laid vut, vommences at Wady Halfa, on the
right bank of the Nile, which 1t shirts tor a distance ot about
150 miles, thew by @ bridge crosses the nver and forms achord
32 mujes long to a smail beud in the stream, which it again
touclies and tollowson the tett Lank us tar as Ambukol, at the

: river fur the wholedistce, winle the natuce of the bank would
purhaps atlow ot a better Line betng lawd out, but on ths other
hand, the dnift sand prevalent on the left bank as fur as Kohé
would make it dulicult, it not impossible to maintain the
ratway.

Une of the special charactenistics of the Soudan Railway is
the gauge whuch Mr. FFowler has adopted—the same which Mr.
Phul has established with so great success 1n Norway, And i
the chuosing a narrow gauge tor this important Line, Mr, Fowler
has not been gu ded by any estumates ot probable insigmticant
teatfic, Un the contray, the existing trade 13 considerable, and
will be enormously developed when th:¢ hine s made, as well
along the panks ot the Niie asn the Soudan itselt, which, wih
expsaustible natural resvurces, now lacks an elicient outlet for
it3 produce.  uram, cotton, sugar, and all the varied anuaal
and vegetavle products of u tropieal region, will be thestaples
descending the railway towards the north, whlst the return
tiatlic witl constst of machinery, tabries, tools, an 1 generalty.
whe mixed freight required by @ producing, 1solated, ierotory.

Morcuver, 1t 13 not ant cpated that the dSoudan Ratlway shatl
be simply a local hine, built .o connect the Soudan with Upper
Licypt, but that ultunatety 1t shall torm only one hk of & great
through ratlway, extending to Massowah on the Red des, and
opeting an alternanve sud more direet route to ludiaand the
Last. By establisiung a service of steancers, suitable for passing
over the ship inchn. at the firs. cataract, there woutd be »sav-
g of one day ettected as compared wieh the Red Sea route,
wihitst the mconventences and dangers of that passage would
be avoided. Looking further to he future, when the line is
extended from (he exisung Egyptian railway systan to
the ternunus at Wady Halta, three aays would be saved
in the jouracy to India. We may thus conswder 1t probable tuat
before the fapse ot many years, there will be constructed a
great through narrow gauge railway route across gy st, compet-
1y directly aud successtuily widh the duez Canal, an tcariying,
besides, the whole of tue local export and umport traflic.
Ihat Mr. Fowler should, after long cunsideration, huve adopted
a gauge of 3 tt. 6 0. tor & l1ne oI 50 great 1nimediate and tature
importanee, 15, We constder, i striking answer to the many ar-
guments and object ons urgedagainst narrow gauge rallways so
perststently durtng the past tew years, and 1t attords us sutis-
fuction that so cminent au eug.aeer should have adopted prin-
ciples we have 50 strenuously advocated.,

The general plan on page 32, wnich we reproduce from En-
gineering, will be toumd ot considerable interest as it indicates
the course of the intended railway.

TRIAL OF STEAM TRAMWAYS AT BUCKHURST HiLL.

The question of working tramways y means of locomotive
engines and light rolunyg stock is at present in course of re-
ceiving a practical solution 1 the Kingdom of Portugal, where
two Lines of cousiderable length are now being made by the
Lasbon Steam Tramways Compauny (Lumited.) Oune line runs
from Lisbou to Cintra, » distance of seventeen miles ; whnilst
the route of the other 15 trowm Lisbon to Torpes Vedras, ubout
sixty miles, The first line 1s nearly compteted ; whulst the works
of the second have progressed forabout two-thirds of 1ts length.
Lhe tramway conststs ot a central 42 1b. rasl ot the Viguoles
section, lanked on cither side at & distance of about 20 1n,,
with tunber longriudinal sleepers, the three being secured to
transverse sleepers, also of timber, Upon this triple line run
l cogines and carriages, having one parr of broad wheels placed

central to therr lemsth, and runmnyg on the tunber sleepers,
aud ag cither cod » vogie frame carrying, for the engtne two,
and for the carnages one, double-tlanged wheel, placed central
to the width of the carniage, and working on the iron rail. In
the locomotive the patr ot broad wheels are the drnivers, the
{ small central wheels acting mainly as gurdes. In the car-
| riages, however, the exact reverse of this arrangement is

375th mule ; tnen commetives the stretol across tue Batuda | observed, the bearing being taken by the bogie wheels ; whilst

vesert watch terminates the Line, atwr & course ot svine 230
miles.

Tue engincering dufficulties connected with the work are
compatatively sm o, tucre with be no tunnels, and bat ittle
Tuvh cuttings, cxpeisiv . wurks being avorded Dy the curves aad
gradients adupt.d, the puntmum radias ot the former bewng
500 {t., and the maximun inehuat - v ot the latter 1y 5 The

the outer broad wheels ace simply as guides.  They are al-
lowed a very wide margiu of vertical pluy by means of Amer-
{ 1can springs made with au India-rubber core surrounded by a
| spirat steel spring. ‘Loe bogle wheels are also carnied by six
{ springs of the same character.  The carriages, in fact, are
{ theretore, 1t will be seen, steadied, and prevented from over-
turning laterally Ly the vatel wueels. Luc gauge of the tineis

brdge crossing at Kohe will doubtless be an expensive under- | determined by the outer wheels, winch are 4 ft, 2 in. from

taking, and might be avorded by following the lett bank of the

centre to centre of tyres.
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