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there are net those conta of maintenance wiiich become nu.
avoidable wiiere the. aleepers are fixed by means of boîta,
clampa, or otiier adj 'uncta, only tee hiable te be lest. More.
aver, tracks wiiicii are net capable et separation are ligiiter and
thertefore more portable than those in wiiich the aleepers can
be detached.

Witii regard te aleepera, a distinction must b. drawn b.
tween those which roect b.yond the. rails, and tiiose wiiicii

do nt sepr et r'he anthor has adopted tiie latter systeni,
because it offers sufficient atrength, wiiile the.fiues are ligiit.r
and leua cumbersome.

Where at firat hie uaed fiat iron aleepers, he now fits his lin.
with diahed steel aleepera, lu accordance witii Fige. 1 and 2,
Page 228. This aleeper presents very great stiffnesa, at the
same tume preserving ita lightues; and tii. feature wiiich spe.
ciahly diatiuguisiies tuis railway frein ctiers of the. saie chase
la net only its extreme atrength but above ail its solidity,
whicii reanîta froni ita bearing equaily upon tii. ground by
means of the rail-base and the aleepers.

In special case, tiie author provides aise railroads witii pro.
jecting aleepera, eltiier of fiat steel beaten eut and rounded, or
of chaunel ef iron; but the aleeper and the rail are alwaya insepar-
able, se as te avoid lessening the streugtii, and aise te facili.
tate tiie iayiug et tii. lino. If tii, gound is tee soit, the. rail.
way la aupported by bowl aleepera of disiied steel, Figs. 3 and
4, Page 228, especially at tii. curves ; but tii. necessity for uaing
tii... la but seidoni eÏperienced. The aleepera are riveted cohd.
Tiie riveta are of aoft ateel, and the pressure witii wiic this
riveting la effected la se iieavy that tii. aleepers cannot b. sep.
arated fromn the, rails, even atter cutting off betii head8 of tii.
rivets, exc.pt by heavy blows et tiie bammer, the. rivets beiug
dniven se tiiorougiiiy inte the holes in tii, rails and aleepers as
te, fIll tii.. up completely.

Th. Jointing of the. rails in exceedin 'ly simple. Tii. rail te
the, right band, Fig. 5, Page 228, la tnrnisii.d with two fisii-
plates : tbat te the left hau a amali steel plate riv.t.d nnder-
neatii the, rail aud projecting * incii b.yond it. It in only
necessary te lay the, hengths end te end, making the, rail wiiich
ia furuisiied witii the, saal plate come in b.tween tiie twe fisii-
iilat.s, aud the. j unction cau at once b. effect.d by fish-bolts. A
single fisii boit, pasaing tiirougii the hoies in the fisii.plates, and
through an oval in the rail-end, is aufficient for the. purpose.

Witii tuis description of railway it dees net matter whether
the, curvea are te the. right or te tii, heft. Tii. pair of rails are
curved te a suitabie radins, Fig. 6, Page 228, and only need
turning end for .nd te forin a curve in eitber directien. Tii.
rails, Fig. 14, Page 229,eweigii 9 has. per yard, 14 Iba., 19 ubs.,
and 24 Iba. per yard ; and are very similar te tii. rails nsed on
the main raiiwaya of France, except tiiat their base has a
greatar widt i n proportion. As te the atreugtii of tiie rails
it is much greater in proportion te the load theu would at firat
aigiit b. tiiengit : ail narrew- anu railways being formed or.
tii. principal of distribnting tMi lead over a large number of
azles, and a>o reduciug the amount ou eacii whei. For ins-
tance, tii. 9 Ibs.rail uaed for the. portable railway bears easiiy s
w.igiit of haîf a ton for eacii pair of wheels.

T he distance aspoart b.tween tiie rails differs accordin gte tiie
purpose for wiiicii they are inteuded. Tiie mont usual gangs
are 16, 20, and 24 inciies. Tii, lin. et 16 ina. gang., with 9
Ibs, rails, although extremeîy higiit, is used very succeasfnhly
in famming, and in the intaer e wonkshops.

A leugth et 16 tt. 5 ina. et 16 ina. gang., with 9 Iba. steel
rails and aleepera &c., weighse scarcely more than 1 cwt., aud
may therefore b. readih carned by a man placiug iiimself in:
the. middie sud taking a rail in each band.

Tii. membera et the Institution wiio recentiy visited the.
new Port et Antwerp well recollect aeeiug tiier. tiie portable
railway which Messrs. Couvreux and Hersent had in use ;
and as the works at tiie Port ef Aniwerp gave riée te the ides
et this paper, it will b. well te begin with a description et this
style et contractera' plant.

The, .artii in auch werks may be shifted by biand, horae.pow.
er or locomotive. Fer sunailworks the railway ef 16 ina. gauge,
with the. 9 lb.. rails, is commouly used, and the. trucks carry
donble.eqniîibrium tipping.bexes, centaining 9 te Il cub. ft.
Tiiese wagons, et amaller aize than these siiown in Figs. 17
and 18, Page 232, bnt of similar construction, iiaving tipping.
boxes witiiout any miechanical appliances, are very serviceable;
the, box, haviug neither door uer hinge, is net hiable te need
repaire, sud it keepa perfectly ln equiibnium upon the, worst
roade. To tip it up te the right or left, as sluown dotted iu
Fig. 17, it muet aimply b. push.d frein the, opposite aide, and

the contents are at once emptied clean ont. In order that th".
bodies of the. wagons may flot touch at the. top, when geVOI*l
are coupled together, each end of the wagon is furnished with~
a buffer, ceniposed of a flat iron bar cranked, and provided~
with a hanging book.

Plant of this description in new being uaed in an importàný
English undertaking at the port of Newhiaven, where it .18 On
ployed flot only on the earthworks, but aise for transportilO
the concret. xnanufactured with Mr. Carey'a apeciai concrOte
machine.

These littie wagons, of from 9 to il euh. ft. capacity ruo'
aiong with the greateat eaue; and a lad could propel One o
thein with its load for 300 yards at a coat of 3d. per cubie yard'
In earthworkq the aaving over the. wiieelhiarrow in 80 per cent.-
for the cos of wagons propelied by band cornes te id.:e
cnbic yard carried 100 yards, while te go this distance witfl
barrow costs 5d. A herse drawa without difficulty, walkil'g
by the aide of the. lin., a train of frein 8 te 10 trucka on the
level, or 5 on an incline of 7 per cent. (l in 14).

On. mile nf this raiiway, of 16 inq. gaug. and 9 Ibo.ste
rails, with 16 wagons, each haviig double.-equilibr-ium tipig
box sentaining il cubic feet, and ail acceasories, reprea.IIts
weight of 20 tens,-a very light weigiit, if it la con sidered thit
ail the. matprials are entirely of moeal. Its net coïts priCO Po
mile is £450, the wagons included.

Large contracta fer earthwvork with herse haulage are carr1id
on te the greateat advantage with the. railway of 20 ius. a1qand 14 lbo. rails. The iength of 16 ft. ý ina. of this roi,
way weigiis 170 Iba. ; and se on eau be carried easily by two 0100,
eue at euch end. Tii. wagons meut in use for tiiese workO 0"
these with double-equilibrium tipping-boxes, holding 18 cab.
ft., Fige. 17 and 18, Page 232. These are now bein.g emplO7'a
in one of the greateat undertakinga of the present time-nDOro
ly, the cutting of the. Pannama Cane.1, where there are ini 00"
upwards of 2700 such wagons and more than 35 miles of tr&Ge*

A mile ef this railway of 20 ina. gange with 14 Iba. rails'
together with« 16 wagons ef 18 cubic feet capacity, with appu".
teràancea, costa about £660, and represents a total weight 0105
tons.

This description of plant il uaed for ail contracta xedn
20,000 cubic yards.

A very curions and interesting nue of the narrow.gauge lino@
and the wagons with double.equilubrinm tipping.box, waa DIW@
by the Société des Chemins de fer Sous-Marins on the propO"-
tunnel between Frauce'and England. Fig. 19, Page 2339 r#
resenta a section of thentannel, with two liues ef rails, o 011 fl
of which in a train ef wagons, and on the other an inspection
carniage with two seats. The lin. used is that ef 16 ina. 96«'4
with 9 Ibs, rails.

Tii. first headiug of the tunnel, which wau driven by 10"
of a special machine by Colonel Beaumont, had a ýin@ýtO
onhy 2. 13 m. (7 ft.> ; the. tippiniz.bazes have therfolo &
breadth of only 2 feet, and contain 71 cubic feet. Tii. bOed
are perfeotiy balanced, and are most eaaily emptied T',
wagons run on two hunes, the ene being for the. loaded trie5
ana the other for the. empty trains.

Tii. engineers and inspectera, in the diacharge of tieirdt 4
makè use ef tii. Lilliputian craes shown in Figa
20, Page 233. Tiiefeet ef tiie travellers go between the
and are nesrly on a level with the rails : nevertiieleas thOl
toherable coinfertable. They are certainly the amnalleot
niages for passengers that have ever been built ; and the b
der prephasies that these will b. the. first te enter BuSlo
thrciugh tii. Channel Tunnel.

On. of tii. most important use te which a narrow-gaug@
can b. put in that et a military railway. Tii. Dutcii, ;bo
and French governinents have tried it for tiie transport 0(~~
visions, of war matenial, and of the wounded, in theil'
campaigna. In Sumatra, in Turkest.in, and in Tanis1o
miiitary ralroada have excited much intereat, and have 00 ol
ly establisiied their value tiiat a short description wiîî b
suffice. e

The campaign ef the Rassians againat the Turcomnis vot
sented two great difficulties, in the crossing of the .W
wiier. water was extremely scarce or failed entirely, and la3g
victuailing et tbe exp.ditiouary forces. The, latter obJle~ "'
compeletelv effected by means ef 67 miles of railway, oi'.20 i,100
gauge and 14 Iba. steel rails, witii 500 carriagea for tood, *
and passengers Tii. rails beiug laid aùnpîy on the, sand, #j b>'
locomotives could net b. nsed, and had te be repîso", t<,i
Kirghiz herses, wiic drew witi eaue frein 16 cwta. te 000
fer '25 miles per day.
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