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long and short aides of the plate. A number of'
wrought-irofl bars, longer than the width of the
plate, of about 5in, tbick, and 3 ini. broad, are bent
te the vertical curves of the ahip's aide, which the
plate is te assume, in arder th..t it May fit closely
to that portion whieh il; is intended ta proteet. In
front of a. hot-air -furnace is the bend ing cradie,
whicb now firat devised for shape the armour plates
of the floating batteries constructed for the attack
of Ruasian maritime fortresses during the late war.
The cradie *conseiste of two vertical and parallel open
frames-pierced with numeraus holes in the upper
half-each of the length of the plate, and set apart
a distance equal ta. the width of the plate. The
open framee cansiet of a number of wrougbt-iroln
siabe, somewhat more than 3 ft. high, 8 in. wide,
and 1 in. thick. The space between each twa is
equal ta that of the shaping bars. The slabs have
a double fiange at bottom, by which they are se-
curely bolted, in a vertical position to the bed plate,
and a flange on the inside at top, te which a longi-
tudinal slab is bolted throughout the entire length,
ta give increased. rigidity te the frames,. and at the
eme time. te serve mspoint-d'appui, against which
wedges are driven te force the armour plate down.
A&t about the centre ie anuther longitudinal slab, on
which the ends of the shaping bars rest, and whicb
is capable of adjuetmnent, ta give the reqnired
curve ta one aide (if the plate. The longitudinal
alabs, and croas or abaping bars being arranged
aecording ta the rnould taken fromn the aide of the
ahi the armaur* plate is te caver, the latter is
wit1drawn red-hot from the hot-air furnace, oppo-
site and close ta anc end of the cradie, and laid
upon the shaping bars. Immediately other bars
are introduced above the plate, but beloiw the
longitudinal alaba, and witb their ends passing
be.yond the spaces between each two of the vertical
alabs. Wedges are next driven in between the tops
of the upper bars and the bottom of the longitudinal
alaba, until the armaur plate is bent down ta the
curve required. The driving in of the wedges is
tedious and laboriaus in the extreme. On sither
aide of the cradle are iran rammers, weigrhing each
about 600 cwt. Tbey are balanced and suspended
front the centre by chains attached at top te rings
which are free ta travel along horizontal iran rude
Over he8cl. The rammnera gre warked by men
horizon tslly in pairs, and againe the wedges over
the ends of the saine bar simultaneously, BO that
the Plate may be farced dawn gradually. Were al
the rammers worked at the saine time, as they
Should be, and with.a minimum~ of four men ta,
each, it would require twenty-fot4r men ta bend a
plate inone b.eating. -If this be, pereiâted in, which
we do nat think likely, there is no reason why the
wedg es should not be driven in by moveable ateain
hamrgners, wcrking in a horizontal plane.

The inventive facilities of aur engineers are
Surely equal ta devising sorne mechanical mene to
bend the armour plates, wbereby human intelli4
ÇenceO will be ail that will be required ta direct the
'arce Of steam.. Whether it be by isteam hammers
travelling over the armonr plate laid in a compound
bed Plate capable of being adjusted ta the required
curve, Only adjuetable rollers passîng aver the
surface of the plate, iii nanner aimilar ta the ono
abave1, or by a series of by4raulic presses with
gadiIast-4ble surfaces, that th.e problern will be eolved,

we know nlot, but we feel confident that it will be
solved, and are atrengthened in this belief by
'the fact, that au invention nmode- ât Plymouth, for
effecting this abject, by a series of.hydraulie presses,
and that an affluer of the Admiralty bas been des-
patched ta examine a.nd repart upori it. Haivever,
the syetemn of ehaping cradles, which wae employed
te bend the plates af the IlWarrior" and& IlRBsie-
tance,> admits of the plates being beut ta within
1-i of the requîred curve. Since the"I Warrio r»l
was plated, further advance has been, made ta
aecuracy, and the plates are now eurved te fit q'uite
close ta the ahip's aide. For thie putpose the
plate, after it has been in the shaping cradle, is
removed te a. hydraulle press of peculiar construc-
tion, made bylVMessrs. Westwood, Baillie, and Ca.,
and capable of increasing a pressure ta 2,000 tons.
The bed plate, so te speak, is carried abave the
piston by two pairs af atout cylindrîcal standards,
havinS screws eut. on the upper parts and fitted
with nuLs ta admit af the bed plate being adjusted
ta any required height. The armour plate (cald)
is carried in elinge when nat resting an atout
wooden rallere; two on either side of the press,
whereby IL je shifted two and fra between the bed
plate and piston. The workman is provided with
moulds exhibitiug the curves -te whieb the plate
is braught. Then, by bloo'ks and sheet iran of
various thicknesscs, which he places between the
armour plate and bcd plate, he blocks up the first
ta the r4quirod curve, using the portion of the
hydraulic press ta bulge out the plate, as it were.
After thîs the plate is carried te ;ý horizontal planing
machine, where the langitudinal aides are planed
ta obtuse angles, one entering and the ather pro-
jecting, 8o that the plates may 'fit accurately ta one
another and hold fast tag,,ether. The " Warrior'a"
were, .ve believe, tongued and grooved, and plates
of this fori may a senu in the yard; but tie
arrangement af angnlated edges is undoubtedly the
best. The ends of the plate are planed atraigbt in
vertical planing machines, and particular holes an
twa manks are drilled in the plate if it be of the
larg-est sige, Instcad af being cyliindrical, the
hales are conical, or dlminiehing in diameter front
the outside ta the inside, an that a considerable.
amount af the strain is transferred froim the headu
of the boîte, which are couritersunk, ta the whale
af that likcwise conical whicb hold in the thickuess
of the platte., Then the plate is carricd an a borne
ta theaide, of the ship, where iL is lifted by a pan-
ton steani crane, whicb travalo fore and ait an a
tramway alan gaide the dock, aach on one aide, In
this pasi tion the iDside af the plate is dsubed avez'
with mcd paint, and thon lowemed on ta epars or
inclined guide, downwhichitstides, and ieapplied
ta the part iL is ta proteet. .A.terwards iL is rae-
ved te ascertain fromn the marks leit by the rad
paint ýf it 9t8 accurately, If iL does not-and it
very ritrely fits the flrst Lme-the plate is carried
back ta the bydraulio press ta be operated on again
and again untiil the exact curve is attained. When
this is done, the plates up ta the walls'are coated
an the inside with tar, and fixeà ta the ship's aides
wîth tamred felt. .Above the walls, dry feltijeused,
and the plates are nlot tarred. TVis boîta whioh
hold the plate are 1l- in. in dianieter, and look tac
alight ta hold so great a weight as tbey *ill have
ta do in a rolling se,%, lBqt whçit i jelepâniçreç


