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directions by compass bearings. The trouble thus taken was
amply tepaid when the more complete qurvey was muile, as 1t
afforded great facilities in recognizing the chfferent fi atures of
the country.

At the oasis of Abou-Halfa, in mid-degert the third divinon
was left behind, whilet the fourth and last division pr ceedid
onwards towards the extreme end of the hoe at Metemmeh on
tne river Nitle.

We m y now indicate bricfly the propored direction of the
route to be taken by the Soudan Railway after it has ¢ross d
the Nile at Koht  The river at the plve as we hiave seen,
takes a very remarkable bend and as thore are no obstacles
in the way the hine quits the niver after crosming if, and goes
direct across the desert to Frkir Bender, saving afengih of at
least 25 mles as compared with the alternative of following
the river babk. After cross ng at Kohdé the line passes over
ap slluvial lain about five-cighths of a mile in breadth, and
then for & distance of three mules and th ee unarters, follows '
th= course of & Wady. [his diffess from the camel Irmck,
which by reason of its rough and freqnent asconts aud des-
cense over the broken gri uad between the Nile valles and the
desert plateau, is rendered unsuited for ratway purpo-es. After
arriving at the level of the plains, about 147 feet above the |
river bank at Koh¢, a cerics of flat sandy pliins are crossed
until the 284th mile from Wady Halfa is c-ached.  After this!
point the ground becomes more diflicult, and broken up with
basaltic rocks, and occasional detours are advisable to avoid
costly cutting before the hne reaches Fakir Bender, where
there will be a small station. The liny then skirts the river )

SURF-ACE

T R W TR

SECTION AB

1. Frltersog beds.
Z. Air-vent,

i
bank as far as the viilage of Sarr, 193 miles from Wady Halfa, |
the works buing easy with the exception of three large Wadys
which have to be crossed. !

Shortly after the railway leaves the river bank, aud crosscs
the desert direct t0 Hameby a village on the Nile, where the '
tnes of rapids extending up the riv r from Wady Halfa, and |
the granite rocks on the western bauk termivate, The rail- .
way will then proceed at an aserage distance of about five- !
¢ighths of a mile from the bank in order to avoid the cultivat~ |

3. Rain-nater snlet,
t Raw.water pipe,

RAIN-WATER

Ol Dongola, at one time the capital of the district of Dungola,
an | non contmning 1000 inhalwtants B tween Handak and
Old Dongola there ars thirteea vill yzes witha total population
of 27un For the next 7 or 8 milea the sl 48 alluvial and
thi kv caveeed with desert vegetatiou, through which the line
passes, then crossing to the town of Avoo Goosi (1000 in-
hatutante), 1t strikes into the desert At Dubbe a station will
te provided, Dubbe Leing o place of some little importance,
ax 1t i~ one of the chief pomnts of departure for caravans going
to Khartoom, Khordofan, & d other districts “Lhe navigation
brtwern Halfn and Dubbe is pros tnoable throughont the year

Thrungh n distance of 40 wmides begowd Dubbe the hine
passes over an alluvial tract covered in many places with
desert shirubs and coarse gras:, ann poes forward to Ambukol,
an ntermediate gtation being provided for the accommodation
of five villages, having » population of 3500 At Ambukol
the second 8 ction of the hine terminates  This ength s one-
third longer than that between Wady Halfa and Kohe but the
works are much lesg extensive, the embabkment containing
hittle more than one half, and the cuttings less than one-third
of thoge on the preceding section  Of the cattings 79 per
cent are in light mat rial, 10 per cent in soft rock, 2 per ¢ nt
in hard rock and 9 per cent in rock of a medium quality
The culverts, too, are insiguitivant in number and cxtent.
The curves and gradicats are favourable throughout, for al-
though th» ruling gradiont is occasionally necessary, 1t occurs
only in short lengths.

(To be continued.)
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TANKS.

RAIN-WATER TANKS.

The above sheteh of rala-water tanks, which explains itself
is by a coirespondent of The Bruilder. We reproduce it, think-
ing it may be of service to some of our readers.

Fire Devecrors —An experimental display of some of

ed ground, of which there is & considerable cxtent, passing DProfessor Grechi's westruments for sigualling the commence-
"We]v-' villages whose aggregate population g abuut 3uuu  ment of fires 10 any room, or in interspaces difficnit of ac-
For the accommodation of these villages a station 1s to be i cess, has been made in one of the cozrulors adjoirning the
erected. At about the 350th mile from Wady Halfa, New | Mackinery Court at the International Lxhibition at South
Dungola is reached, but in order to avoid interference with the | Kensington,  Small straw fires, inflamed with petroleum,
bank of the river the line is carried to the west side of the  were iguited, when the instruments caused the alarm-
town where & i ¢ plain offers a favourable site for a station , bells to ring, and notified the particular locality by
Seventcen miles further the village of Satali is reached; a, the fall of a numbered disc. A lantern was also lighted
market is held at this place, and its ruins indivate that at 'in one compartment by the falling of a small weight
tome previons t me it must have b en a town of considerable upon glass globules of sulphuric acid.  The principle
lmportance. A present, however, t has only a popu ation of ' of the apparatus is this : a double spiral of zinc ap4 platinum
300.' Fgr another 30 miles the line follows the river bank, } is soldered to a lJisc carrying an index and a small wire
5?lmng it only to avoid the strips of alluvial soil which ovur-; contact-maker, When the spiral expands by the heat the
lie the lower Nubian sandstone ; it then leaves the Nile, passing | coutact-maker ig turned by the motion of the spiral, thus
through an open desert, and near two villages containing ' putting in action a current from an electrical battery, by
about 750 inhabitants. A station will be provided at the im- | which thealarum-bells and signal apparatus are put in action.
portant town of Handak, of which sketches are given on page | The instruments are very roughly made, and cost about 28 a
l“134. Ard zbout 35 miles further there will be a station at | picce.
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