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I\nu rubber pontoons aro liable to deo-
struction by sulphurie acid formed from con-
tact with water charged with nitro or car-
bonato of sods, (common enlt), they ave nlso
linble to air teaks and chafingwhen launched
from o gravelly beach,

In order to remedy thoso defectsit hins
been proposed to cmploy & pontoon of
corrugated galvanized iron of tho following
description : & Loat twenty-ono foet long
with sharp bow and sters, fivo feet six
inches wido for a length of thirteen feet and
two fect deep; air-tight compartments with
valve openings occupy both extremitics,
making & powerlul life-boat, each boat has
four thwarts for rowing and can transpost
from Gfteen to twenty men; ils weight will
bo 6151bs. It is anchored in the usual manner
ot twenty feet betweon each pontloon from
centro to centro and tho bays ave formed
with balks snd chesses in the usual way.

Tho advantages of this bridgo train would
be many, its disadvantages the additional
weight.

Bridges formed of casks lashed tozether
in pairs can be rendered very effective for
the passage of troops, by proper combination
#ith transoms they ¢an pven be made to
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support artillery with safoty, most of our
rivers aro largo nnd i is not very likely that
this method could bo rendered onsily availa.
ble.

A river mny Lo casily and rapidly crossed
by o flying Lridgo formed of o raft, all that

152 [ would bo necossary iu this case wo Jd bo
9 1n cable sufliciently strong, nnd us the weight

deponding on it can bo casily caloulated,tha
strength of tho ropo und its slzo moy bo as
casily found.

A raft forly feot in length and ten feot
wido will transport sixty soldiers, cqual to
10,8001bs., tho raft will weigh 13,200 lbs,,
total, 24.000 tbe, ; a cablo five inches circum
forenco would support » strain of 28,500

53 {1bs,, such a raft would therefore bo capa-

blo of transporting tho heaviest naterinl of
anarmy.

In operation it would have ono grave
fault, it would bo slow work, but it would
onnblo troops to travel without a costly
bridgo cquipage as axes, augors, a hand
saw or two, and tho necessary quantity of
cable, say one to threo hundred fathoms,
would bo alt that would bo required, a five
inch cable would weigh 13} 1bs, per fathom,
and 300 fathom would weigh 4,050 lbs, n
load for tvo waggons with a small pontoon
for crossing, it would bo possiblo to cross
240 men por hour on the flying bridge de-.
scribed, with tho material at hand it could
be built in tivo hours or cven less,

If circumstances requircd, the passage of
a large forco nud the nocessary time could be
afforded for the construction ~f floating
bridges, vafts of the above description moor.
ed thirly feot apart from centre to centre
would afford o cheap, stable and safe
Lridge, one easily destroyed, if a retrograde
movement should make that operation ne-
cessary, and ng casily constructed ; in such a
caso good mooring anchors would Le re.
quired,

A deseription of raft muking is hadly
necessary in Canada, where it is n portion
and a very important one of the staple trade
of the country.

A rait should b composed of the hghtest
possible material in bicees of equal length
and ssnearly as can be of the »une diamo
ter, kept tougether by traverses crossing it
Iaterally zmd confined if necessary to each
pieco Ly a tree uail of wood.

Ordinary pino will weigh about 33 lbs, per
c..bio foot, water 623 1bs. a log twelve inches
squaro will float hialf out of the water, and
it will take about 29 lbs. on each foot of its
length to barely submerge it.

Allowing tho logs in the raft to be forty
{get ocach and fen feot wide, each raft will
Lear 11,600 lbs. beside its own weight, and
according to the rules given for tho India
rubber pentooas, any weight which could bo
put on them belonging to nn army or its
equipragnt.

Trestle bridges ave uscful for crossing
rivers orshallow streams, thodepth of water

ty of current moro ﬂmn fivo foot pcr scoond,
with tho bottom hard and even, as tho tres
tlo will form an obstruction to the curront
which would causo It to excavate under its
sill and destroy tho stability of tho bridge,
causing probably a foarfulnccident ; bucthen
ed with cquipmonts, n soldier is capocially
helpless in such a case.

Tho construction of tho trestles should bo
s simplo as poseible, so that any intelligent
soldier could framo thewn, and thoy should
not bo n greater distanco than filteen fect
apart.

If tho conditions of the stream arvesuch ns
lins been described, it will not bo necessary
to pasa artillery on trostlo bridges, it can be
hauled over the bottom of tho river and the
horses mado to swim; tho limbers and
waggons can bo taken over by hand.

Trestles may either bo formed nsdescribed
for Indin rubber pontoon land bays, or with
four legs nbout six inches squaro twith
a sprend of one fourth the vertieal height,
at cno fourth the height from the bottom,
transoms nro halved inlto the logs and
nailed in thelr places nine inches from tho
top, upper {ransoms or cap rests are halved
and nuiled into tho logs leaving & ‘width of
nino inches for tho cap sill of sixteen feot in
length,the upper end of each leg is bovelled
off to lay equare ngoinst the cup sill to
which it is firmly spiked.

Six good men will make one of those
trostles in threo hours, or even less timo; the
roadway will be 1aid as previously described,
a rafy or boa! wiil enable tho trestles to Le
Inid with fucility.

Pile bridges aro mado when trestles oar,
not Le used, they aro generally six to nine
inches in dizmeter and diiven with & heavy
maul into the Ted of the river, four of
them enabling a bkiidge twelve feot in width
to be constructed, a cap &ill 14 feet long
and nine inclies equare is checked to receive
the hoads of piles to which it is fastetred
with spikes or (ree nails, the roadway -
Inid as previously described with &dalks und
chessses.,

In practice many varicties of those bridges
will present themselves and the ingenuity us
well as professional skill of the Military
Engineer will bo tested to provide for thew
rapid construction, their strength and apph
cability to the service required as well us
the site.

Every nution prelending to civilization
has adopted s part of their military estal
lishment, a bridgo equipago with a corps of
artisans especially trained 10 construct those
very important adjuncts of successful mih
tary operations,

In this particular Austria hés tuken the
lead, having uno of tho broadest, deepest,
and most rapid of Europenn rivers—tho
Danube—to manwuvre on.

1hs system adopted consists of trestls
and pontoon bridges.

The trestle is composed of two legs to the

should not exceed eight feot, nor the velog-
]

lower onds of which iron ahoes aronttached,



