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Ir is essentially necessary that Military
Bridges should” have sufficient strength
and stability as to permit the passage of the
troops with all their material, and in case of
an advince in the immediate presence of an
enomy sufhciontly durabloe as well as com-
modious to permit tho retreat of routed
troopr.

For this purpose the bridge heads shoald
be strongly fortified and attention paid to
the capabilities of positions on either bank
of the river for enfilading or flanking the
structure.

A prudent officer will not commit his
troops without suth precautions and he will
also be thoroughly informed by His Chief
Engineor Officer of the slrength of the
structuro on which tho lives of Lis troops
and the safety of the material of the atmy
must depend.

As a very simplé formula will determine
all those conditions every officer should be
acquainted therewith,the transversestrength
or aetual bearing eaprueity which cngh square
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linch of variousmatorials \vil"l sustainhns been
accurately determined by exporiment ; for

s examplo: ono inch bar of white pinc one

foot long supported at both cnds will cary
210 1bs, and spruce 190 lbs,, thore ave at
onco two clements to determino tho strength
of any structuro in which either hoar a prin.
cipal pavt.

The rulo then is o multiply the square
of tho depth in inclies by the breadth, divido
the product by the distance between tho
points of support, the quotient nmultiplied
by cithor of tho above figuves will givo the
wweight v hich the beam will bear

A Lalk ten inches deep live inches wide
and cighteen feet between the points of sup
port is designed for the bny of a pontoon
bridge twelve foet wide ; what weight will it
carry safely, timbor, white pine, anl what
should tho depth of tho chesws be.

10% x 5 x 219 = 5-066 Ibs, four balks in

the bn;'n would Iepive the points of sup.
port for chesscs three feet seven inches
apart, tho length being twelvo feet, width
one foot.

STz 13x 12 i 2 1170 L 342 ine
ches or say 3 inch plank, the full strength of
such a bridge would be for four balks 24,264
1bs. of this quantity, its own weight would be
balks S30 lbs,, chesses 1,5%), total 2,790
lbs,, tho mnet Learing strength  will be
21,474 1bs. ,

As routed infunliy could ot liing a
greater weight than 15,000 lba. on this
bridge its stability would be suflicient for
all practical purposes.

‘The rules can bLe applicd tu finding the
Jimensions of all the parts of the stiucture,
having ascertiined the weight of the tay
ahd of tho lo..ds topassover it and decided
the distanca belween its poit. s of support
which should not extend eighteen feet, the
Jond to be sustained by the batteaux or
pontoon can be easily determined, taking
water at 62} lbs, per cubie foot, the ca-
pacity can bedecided on as well asthe shipe
of the vesssel.

In the case under consideiatio. S35 16
feet of water will b equal to the wiigit, of
the bridge a batteau ¢ orscow Jcabia feel in
length, eight feet wide, and two feet six
inches immersed, will displace 400 cubic
feet of water,

A vessel of that dimension would weigh
with thwarts, knecs, and all other timbers,
sheeted with inch pine abont 1,500 1bs,
and would displace 24 cubic feet of water or
an additional immession of ono inch and
threo fourths, so that with a depth of forty
inches, she would be at least ten inches
above water.

scribed in two days, she would cirrey  thirty

on a river with a small current.
The operations of mooring pontloons or
batteaux is often very difticult if the bottem
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is gravelly and tho curront sirong, ordinary
anchiors will not hold, n sheer line is the
alternative,and the difliculty in the caso is to
got it ncross tho river ; tho best plan would
Lo to procuro & cable twico the width of the
stream, fusten a buoy to the centre, coil tho
ends in two row boats, send thom out to tho
middle of the stream at o point higher up-
than whero tho bridgo is o oross, the buoy
is then thrown over board und both beats
row for opposite shores ag hiard ns possible.

If tha operation s well oxccuted thoy
will reach the polats at which tho ends ave
to bo fastened before tho buoy anl slack
of the cable drifts mto line, or a third
boat may bo used (o retard tho descent of
the bLight of the cable.

Tho Latteaux shiould be faslened to the
sheer lino in such a manner that they will
form n perfectly straight line for tho bridge,
if the shore fastenings are not sufficiently
elevated and the cable lays in the wator tho
batteaux nearvest the centro will Lo fus.
tened end on, the others with such length of
hoad lino as willenalle thealignment to bo

kept. . .
Thesamerule holds good inanchoringsufli-

cient length of lino must Lo given to enablo
the straight line to bo maintained, and to
provide against the consequence of a viso in
the stream.

If tho bridgo is to remain apy timein posi-
tion it may bo necessary to placo a boom
above it forthe purpose of proserving it from
floating wood or any drift that would have
the eflvet of injut.uyg the structure, o raft of
trees w.th tho branches cut off is more
likely lo bresk up a bridge than almost any
other description of drift which could be
sent againstit; in the present advanced stute
of scicenco floating torpedoes will have to be
guarded agaiust.

It will be necessary to have one bay
near the centre that can be easily opened,
to allow the passige of floating masses
when they Lecome too great for the boom.

The construction of this eflicient defence
is a common affuir in Canada, it is simply
strong picces of ight timber joined at the
ends by skein chning through holes cut in
them and stretched across the river, not
necessarily in & straight line. When tho
balteaux aro attached to asheer line, they
must be anchored by the stern, and when
anchored thoe samo rule holds good, ns it
preserves the vessel in position.

It possible a second bridgo should be con-
structed, either in the immediate neighbor

hood or atsuch point as may be wmost con-
venient. .

[t will not bo necessary to provide a very
extensive bridge train for the Canadiun

t6 forty soldiers and bear » good denl of
. rough usage, Lut would Lo wmost available,

Four good micu with the miatesial at havd | Auny, unecessary tools will ecnable our
would build a vessel of the dimensions de- , sokliers to procure whatever may be requir-

ed, and in any army which wo might bring
into the ficld a Canadian axe would bea
tool quito familiay to niuno-tenihs of the
rank and filo and singularly efliciont for all
purposes.

Without proper means ol crossing all



