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lhg:’ tli]‘e Tunisian war this railroad of 20 ins. geuge with 14
19 11, “8 Wag replaced by that of 2 feet gauge, with 14 lbs. and
reom Tailg, There were quite as great difficulties as in the
ly “nknan Campaign, and the country to be cross:d was entire-
8 flag nnoiwn' he observations made before the war spoke of
coulq ,. . s*‘ndy couatry. In reality 8 more uneven country
c"“tinuan ¢ lmagined : alternating slopes of about 1 in 10
£} Wile Y Succeeded each other, and betore reaching Kaironan
h“l‘ses ; o' a swamp had to be crossed. Nevertholess the
twely, Anessed to the railway carriags did on an average
Qn-iages(’ Seventeen times the work of those working ordinary
gy +0 this campaign also, on accouat of the steep as-
Serygy f0° use of locomotives had to be given up. The track
tnq o, O the conveyance not only of victuals, war material,
the surv'.“’“. but also of the wounded ; and a large number of
the 1y, Y01 OWe their lives to this railway, which supulied
lugy, r;'s of their speedy removal, and without great suffer.
wh the temporary hospitals, and of carrying them to
e ca:?e ™ore care could be bestowed upou them.

P"ges 3 Tages which did duty in this campaign are shown on
a0d 236, They are wagons with a platform entirely

. Jopo’ FO8ting upon eight wheels. The platform is 18 ft, 1
G 2 ft. 11 ine. wide. The total length over buffers
Yill g a Ibs., as shown. This carriage may be turned at

teey e 8oods wagon ; or into a passenger carriage for six-
Pﬂge ons, with seats back to back, as in Figs. 21 and 22,
op i oF Int) an'amhulance wagon for eight wounded per-

For g2 Figs. 23 and 24,

Bay, a oe LTansport of cannon the French military engineers

g 930°Pted small rrucks similar to Figs. 15 and 16, Pages 229
32

om 3 t?mplete equipage, capable of carryingguns weigh—

Xleg tons, is compos-d of trucks with two or three
iy tach being fitted with a pivot support, by means of which
Plegg, ' eTed possible to turn the trucks, carrying the heaviest

“thout th‘”_‘dance, on turntables, and to pus{L them forward
eI going off the rails at the curves.
h %8 Which have been adopted for the service of the
ho 10 Parig are drawn by six men, three at each end of
Sasg a., 20d those are capable of moving with the greatest
The n:rwelghing 3 tons. .
"‘?lje thormw'gﬂuge railway was tested during the war in Tunis
::hta"y a°“ghly. than in any preceding campaign ; and the
at couutmh""tles decided, after peace had been restored in
'z; thig jg 3’ *© Mantain the narrow-gauge railways permanent-
roVice, > Satisfactory proof of their having rendered good
:K.“lar traﬂl‘:e line from Sousse to Kairouan is sti.l opea for
‘.h‘ch leaye, In January, 1883, an express was established,
R tan g 0'8;‘ Sousse every morning and arrives at Kairouan—a
tm'llzed re} Orty miles—in five hours, by means of regularly or-
Rapory oY% The number of carriages and trucks, for the
The sue Passengers aud goods, is 118.
¢33 thug attained by the narrow-gauge line goes far
oW unfounded is the opinion that light railways will
o 8in ; OF continuous traffic. The opinion is based on
to S0t rgj w‘!‘ the Colonies, where it was thought fit to adopt
i!nt e 0lq noelghmg about 18 to 27 lbs. per yard, but keeping
ta Pousible t Tiual gauge. It is nevertheless evident that it is
m“’. a ¥ Conssruct cheap railways on the normal gauge sys-
°T"0 y Maintenance as such would-be light railways is far
" he n&rm:l Proportion than that of standard railways,
.nmf“, 88 oy '§&Uge is altogether in its right place in countries
Ro; Ciepy v: le in the case of the Colonies, the traffic is not
v":ll. 2o ::;'l&nt capitalising the expense of constructinga
of oy way.
t: Buen'f: *Atly the Eastern Railway Company of the Province
0 of thejy o ¢® have adopted narrow-gauge for connecting
v Jails 19 ‘ﬁ)“lons, the gauge being 24 ins. and the weight of
Wil of p, 8. per yard. They have constructed altogether
Cog¢ 2ger c“:'mw'gaugé road, with a rolling stock of thirty
nl.ﬂp"ice ot £‘738“8 and goods trucks and two engines, at a net
Dog Y ag the 1500, engines included. This line works as reg-
Y dte : :m}n line with which it is connected. The com-
‘n%le"eg no:h'm use are shown in Figs. 25 and 26, Page 237,
Wg 2d g 1198 to be desired with regard to their appear-
Al‘l) B, ag d°mf0rt they offer. Third.class carriages, covered
the, thege care."vered goods wagons, are also employed.
g o 00 ghe 'I"{‘ge.s are constructed according to the model of
lg‘d“ln at 19, stnieg Railway. The engines weigh 4 tons,
tay 1:17' 18 to‘i'{"::;_perf hour for express trains with a live
: Whi ’ : j
Anothg ile g, hourle or goods traius carrying 85 tons the

r .
PUPose for which the narrow gauge road is of the
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highest importance in colonial commerce is the transport of
sugar cane. There are two systems in use for the service of
sugar plantations:

1. Traction by horses, mules or oxen.

2. Traction by steam-engine.

In the former case, the narrow-gauge of 20 ins, with 14 lbs,
rails is used, with platform trocks and iron tipping cradles
about b ft. long and 4 ft. wide, as shown in Figs. 27 and 28,
Page 237. The unse of these wagons is particularly advantag.
eous fur clearing away the sugar cane from the fields, because,
as the crop to be carried off is followed by another harvest, it
is important to prevent the injury done by the wheels of heay.
ily laden wagons. The cradies may be made to contain as
much as 1300 lbs. of came for animal traction, and 2000 1bs.
for steam traction ; the cane is cut up into pieces of 4 to 5 ft,
length, which are laid transversely across the cradle. In those
colonies where the cane is not cut up into pieces, long platform
wagons are used, made entirely of metal, and on eight wheels,
in which the cane is laid longitudinally. When the traction is
effected by horses or mules, a chain 144ft. long is used, and
the animals are driven alongside the road. Oxen are harness.
ed to a yoke, longer by 20 to 24 ins. than the ordinary yoke,
and are driven along on each side of the road. On plantations
where it i3 desirable to have passenger carriages, or where the
narrow-gauge line may come to be required for the regular trans.
port of passengers and goods, the 20-inch line is replaced by
one of 24 ins. gauge. '

The transport of refuse of sugar cane is effected by means of
tilting basket-wagons, the lower part of which consists of plate
iron, as in earthwork wagons, while the upper consists of an
open grating or network, offering thus a very great holding
capacity without being being excessively heavy. The content
of these wagons is 90 cubic feet (2500 litres.) ‘To use them for
the tranaport of earth, sand, or rubbish, the grating has merely
to be taken off. The cost of one mile of the 20-inc] road, with
14 lbs. rails, thirty basket wagons, and accessories for the
transport of sugar cane, is £700 ; and the total weight of this
plant amounts to 35 tons,

In case where the transport of sugar cane has to be effected
by steam power, the most suitable width of road is 24 ins.,
with 19 lbs. rails ; and this line should be laid down and ball.
asted most carefully. )

Owing to the great lightness of the portable railways, and the
facility with which they can be worked, the attention of ex-
plorers has repeatedly been attracted by them. The expedition
of the Ogowé in October 1880, that of the Upper Congo in Novem-
ber 1881, and the Congo mission under Savorgnan de Brazza,
have all made use of the Decauville narrow-gauge railways sys-
tem. . '

Daring these expeditions to Central Africs,one of the greatest
obstacles to be surmounted was the transport of boats, where
the rivers ceased to be navigable; for it was then necessary to
emgloy a great number of negroes for carrying both the boats
and the lnggage. The explorers, were, mors or less, left to the
megcy of the natives, and but very slow progress counld be
made.

On returning from one of these expeditions in Africa, Dr.
Balap and M. Mizon consulted the author as to whether the
narrow-gauge line might not be profitably adapted for t}ze next
expedition. " He accordingly proposed to transport their boats,
without either taking them to pieces or unloading them, by
placing them on to pivot trollies, in thé same manner as guns
are transported in fortifications and in the field. The firat ex-
periments were made at Petit-Bourg with a pleasure yacht.
The hull, weighing 4 tons, was placed on two gun-trollies, and
was moved about easily across country by means of a portable
line of 20 ins. gauge, with 14 lbs. rails. The length of the
hull was about 45 ft., depth 6 ft. 7 ins., and breadth of beam
8 ft, 2 ins., that is to say, five times the width of the narow-

auge : notwithstanding which the wheels never left the rails.

he sections of line were taken up and replaced as the boat ad-
vanced, and a speed of § wile per hour was attained. Dr.
Balay and M. Mizon declared that this result far exceeded their
hopes, because during their last voyage the passage of the
rapids had sometimes required a whole week for one kilometre
(8 mile), and they had considered themselves very lucky in.
deed if they could attain a speed of one kilometre per day.
The same narrow-gauge system has siuce been three times adop-
ted by African explorers, on which occasions it was found that
the 20.inch line, with 9 lbs. or 14 lbs. rails, was the most
suitable for scientific expeditions of this nature. .

The trucks used are of the kind usually employed for military




